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A service

for all who

need complete

data on Mullard

valves, tubes

and semiconductor devices

The Mullard Technical Handbook is a loose-leaf publica-
tion, issued on a subscription basis and containing data
sheets on all Mullard valves, tubes and semiconductor
devices in current production.
From one to twenty pages are devoted to each type, data
including: standard ratings, recommended operating con-
ditions and performance figures for various applications,
limiting values, characteristic and performance curves.
Subscribers receive supplementary or revised sheets
automatically as they are issued and thereby have early
intimation of new introductions.
At present the Handbook comprises four volumes with
the following contents:-

Mullard
Mullard Limited, T.S.D., Data and Publications Section,

Mullard House, Torrington Place, London, W.C.1.

VOLUMES I and IA
Data on current Receiving and Amplifying
Valves. Cathode Ray Tubes. Crystal
Diodes and Transistors. Photocells.
Cold Cathode Tubes. Small Thyratrons.
Miscellaneous and Special Tubes.

VOLUME 2
Data on earlier type Receiving and
Amplifying Valves and Cathode Ray Tubes
still in limited production for the
maintenance of existing equipment.

VOLUME 3
Data on Power Valves for Transmitting
and Industrial Equipment.
Power Rectifiers. Large Thyratrons.
Microwave Devices.

For full details of this service, including subscription
rates and application form, write to the address
below.



\fireless \Vorld SEPTEMBEI,I 1957 

Vol. 63 No. 9 

Copyl'ighl Ano~naly 
THE new Copyright Act 1956, which came into 
force on 1st June, goes far to remedy the defici­
encies of earlier Acts and takes into account the 
interests of those who broadcast sound and tele­
vision programmes as well as those who make 
recordings by "disc, tape, perforated roll or other 
device." 

In most of its provisions the new Act is wise and 
benevolent, and there is cleady an intention to treat 
home recording less harshly than some of those v:ho 
represent -opposing interests may have wished. In 
principle, the permission of the holders of three 
distinct copyrights must now be obtained, as well as 
that of the performer of a work, before a recording 
can be made from a broadcast programme; but the 
Act mjlkes it clear that no fair dealing with the work 
itself "for purposes of research or private study" 
shall be held to constitute an infringement;1 that 
it shall be a defence in any proceedings brought by 
the performer of a work that recording was made 
"for private and domestic use only" ;2 that the 
making of a recording of a broadcast otherwise than 
"for private purposes " is restricted by copyright. 3 

Although, in · view of _ the precision of wording in 
other parts of the Act, one may deplore the varia­
tions used in expressing the concept of private use 
it is, nevertheless, gratifying to find these saving 
clauses in the sections dealing with the performer's 
rights and two of the copyrights which may be 
involved when a private individual makes a record­
ing of a broadcast programme for _ his own use. It 
conies as something of a _ shock ·to -find, therefore, 
that no such exception is made in the provisions 
granting copyright to the maker of a sound record­
ing.4 If a private recording is made from a "live" 
broadcast and the individual observes scrupulously 
the ·implied restrictions of private use, he is in the 
clear: if it is made from a "pre-record~d" broad­
cast he is not ! 

This seems to us to be a gross anomaly, and one 

1 Copyright Act 1956 {Section 6 (1)]. 
2 Dramatic and Must.::al Performers' Protection Act 1925 

[Sect. 1] as amended by the Copyright Act 1956 [Sixth Schedule, 
Part III]. 

3 Copyright Act 1956 [Sect. 14 (4b)]. 
• Copyright Act 1956 [Sect. 12]. 
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which _should be clarified at the earliest opporturuty. 
If the omission of the "private use" clause is in­
tended to protect the gramophone record-making 
companies from dilutio1;1 of their sales by the 
making of illicit tape copies which are played back 
for recreation and enjoyment rather than for serious 
study or research, we have every sympathy with 
the intention of this Section of the new Act. But, 
this _end would have been better achieved by the 
inclusion in the Act of some further specific pro­
vision rather than by the omission of a concession 
which is implicitly granted by all other parties 
holding copyright. It seems grossly unfair that the 
powers given to the maker of a record should be 
greater than those protec~ing either the creator of 
a work, the performer or, for that matter, the broad­
caster. 

An amendment which draws a clearer distinction 
between the rights in commercially published 
records and others, such as those made as an inter­
mediate stage in the process of broadcasting, seems 
already overdue. 

Ea .. opean Radio lndast .. y 
A RECENT visit to the German radio exhibition 
has convinced us that if the present rate of progress 
is maintained we should be well able to hold our 
own in a European Common Market as far _as _ 
technical originality, "know-how" and quality of 
workmanship are concerned. Although the pro­
ducts of . the British and Continental radio indus­
tries show many superficial divergencies, these 
arise from the choice of emphasis and timing in 
development rather than from any fundamental 
differences in technical capacity. · 

Ultimately, commercial success will depend on 
the anticipation of public demand and the creation 
of new markets by bold- and imaginative changes 
of style and method. What Frank Murphy once 
did in England, and Braun is now doing in Ger­
many, can be done again, provided always that there 
is a sound technical background. 
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If the omission of the " private use " clause is in- 
tended to protect the gramophone record-making 
companies from dilution of their sales by the 
making of illicit tape copies which are played back 
for recreation and enjoyment rather than for serious 
study or research, we have every sympathy with 
the intention of this Section of the new Act. But, 
this end would have been better achieved by the 
inclusion in the Act of some further specific pro- 
vision rather than by the omission of a concession 
which is implicitly granted by all other parties 
holding copyright. It seems grossly unfair that the 
powers given to the maker of a record should be 
greater than those protecting either the creator of 
a work, the performer or, for that matter, the broad- 
caster. 

An amendment which draws a clearer distinction 
between the rights in commercially published 
records and others, such as those made as an inter- 
mediate stage in the process of broadcasting, seems 
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European Radio Industry 

A RECENT visit to the German radio exhibition 
has convinced us that if the present rate of progress 
is maintained we should be well able to hold our 
own in a European Common Market as far as 
technical originality, "know-how" and quality of 
workmanship are concerned. Although the pro- 
ducts of the British and Continental radio indus- 
tries show many superficial divergencies, these 
arise from the choice of emphasis and timing in 
development rather than from any fundamental 
differences in technical capacity. 

Ultimately, commercial success will depend on 
the anticipation of public demand and the creation 
of new markets by bold and imaginative changes 
of style and method. What Frank Murphy once 
did in England, and Braun is now doing in Ger- 
many, can be done again, provided always that there 
is a sound technical background. 
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DIE GROSSE DEUTSCHE 

THE title of this year's German radio exhibition is 
commensurate with its size. It was held in Frankfurt's 
permanent exhibition grounds which cover 87 acres and 
are centred round a Festival Hall seating about 8,000. 
This hall was used exclusively as a television studio for 
the special transmissions arranged for the week of the 
fair. About 200 exhibitors were housed in seven other 
halls, two of which were comparable in floor area with 
the large and small halls at Olympia. Four of the smaller 
halls were each taken by leading firms in the industry 
and another large hall was given over to the smaller stand 
holders. The wide gangways inside the 'halls and the 

Collective exhibit" by the German aerial manufacturers. 
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open spaces in the grounds easily absorbed even the large 
week-end crowds of visitors. 

Receiving aerials in Germany are generally of the 
multiple type with Band II and Band III, and in 
some cases even amateur band arrays on a single mast 
surmounted by a vertical whip for medium and long 
waves. There is as much difference of opinion as in 
Britain as to the forms which give the most efficient 
pick-~p and this was emphasized by a collective display 
in .the exhibition grounds of the designs of rival firms 
under the slogan "Erst die gute Antenne bringt ein 
Gerat zur vollen Leis tung" (" Before all things a ·good 
aerial brings a receiver to full performance"). For the 
measurement of aerial performance a special calibrated 
test receiver (SAM316W) with a range of 3f.I.V to 2V 
and lOOMc/ s to 140kc/ s is produced by Siemens and 
Halske. There ca·n be no doubt that the Germans take 
the matter of aetial design very seriously. 

Picture quality in the television receivers working on 
the stands showed similar variations to those seen at Earls 
Court, but the average p'erformance, despite the supposed 
advantage of 625 ·lines, was not obviously superior. Most 
sets were placed in semi-darkness, but Siemens have 
introduced a selective light filter and showed their 
products under higher ambient lighting conditions. 

The standard screen sizes are 43cm (17in) and 53cm 
(2lin) with the latter in the ascendant. One or two firms 
are promising .early autumn delivery of 6lcm (24in) 
models. Pririted circuitry is widely used, though in 
many cases it makes only a token contribution to the total 
assembly. Automatic gain control for both sound and 
vision is also well established, as is remote cable control 
of brightness, contrast and sound volume. In some 
Graetz receivers push buttons on the front of the set 
marked "Plastisch" (soft and rounded) and "Scharf" 
(sharp) give respectively a reduct-ion or emphasis of the 
middle frequen()}es of the video spectrum, sometimes to 
correct faults 'in the transmission, but primarily to meet 
viewers' divergent tastes in picture quality. It is 
admitted that the effect is partly psychological and that 
widest acceptance is accorded to the choice of 2.7Mc/s 
as the mid-frequency for cut or lift. This is obtained 
by ·modifying feedback either by a parallel resonant cir­
cuit in series with the contrast control resistance or a 
series resonant circuit in parallel with it. 
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permanent exhibition grounds which cover 87 acres and 
are centred round a Festival Hall seating about 8,000. 
This hall was used exclusively as a television studio for 
the special transmissions arranged for the week of the 
fair. About 200 exhibitors were housed in seven other 
halls, two of which were comparable in floor area with 
the large and small halls at Olympia. Four of the smaller 
halls were each taken by leading firms in the industry 
and another large hall was given over to the smaller stand 
holders. The wide gangways inside the halls and the 

Collective exhibit by the German aerial manufacturers. 

open spaces in the grounds easily absorbed even the large 
week-end crowds of visitors. 

Receiving aerials in Germany are generally of the 
multiple type with Band II and Band III, and in 
some cases even amateur band arrays on a single mast 
surmounted by a vertical whip for medium and long 
waves. There is as much difference of opinion as in 
Britain as to the forms which give the most efficient 
pick-up and this was emphasized by a collective display 
in the exhibition grounds of the designs of rival firms 
under the slogan "Erst die gute Antenne bringt ein 
Gerdt zur vollen Leistung" (" Before all things a good 
aerial brings a receiver to full performance"). For the 
measurement of aerial performance a special calibrated 
test receiver (SAM316W) with a range of S/j-Y to 2V 
and lOOMc/s to 140kc/s is produced by Siemens and 
Halske. There can be no doubt that the Germans take 
the matter of aerial design very seriously. 

Picture quality in the television receivers working on 
the stands showed similar variations to those seen at Earls 
Court, but the average performance, despite the supposed 
advantage of 625 lines, was not obviously superior. Most 
sets were placed in semi-darkness, but Siemens have 
introduced a selective light filter and showed their 
products under higher ambient lighting conditions. 

The standard screen sizes are 43cm (17in) and 53cm 
(21in) with the latter in the ascendant. One or two firms 
are promising early autumn delivery of 61cm (24in) 
models. Printed circuitry is widely used, though in 
many cases it makes only a token contribution to the total 
assembly. Automatic gain control for both sound and 
vision is also well established, as is remote cable control 
of brightness, contrast and sound volume. In some 
Graetz receivers push buttons on the front of the set 
marked " Plastisch " (soft and rounded) and " Scharf" 
(sharp) give respectively a reduction or emphasis of the 
middle frequences of the video spectrum, sometimes to 
correct faults 'in the transmission, but primarily to meet 
viewers' divergent tastes in picture quality. It is 
admitted that the effect is partly psychological and that 
widest acceptance is accorded to the choice of 2.7Mc/s 
as the mid-frequency for cut or lift. This is obtained 
by modifying feedback either by a parallel resonant cir- 
cuit in series with the contrast control resistance or a 
series resonant circuit in parallel with it. 
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UND PHONO-AUSSTELLUNG FRANKFURT-AM- MAIN 
2nd- lith 'AUGUST, 1957 

Given a prominent place in the Grundig hall and 
claimed to be the sensation of the show was ·a portable 
television set; "Der erster deutscher tragbarer Fernseh­
empfiinger." Of possibly greater interest to a British 
visitor was the demonstration by Schaub-Lorenz of 
reception of a live experimental Band IV transmission. 
Receivers marketed by this firm already have provision 
for the projected alternative German television pro­
grammes on Band IV. 

Although the basic design of German sound broad­
cast 1:eceivers has not changed materially there is still a 
lively interest in their performance-particularly in the 
effects of the array of piano key controls giving pre-set 
responses to suit different types of programme. It 
seems that the Germans-particularly the younger gen­
eration-are inveterate knob-twiddlers, and to satisfy 
this urge every set maker had arranged all his models in 
working order side by side on long tables or wall shelves, 
where they were continually besieged by visitors anxious 
to try their skill. The resulting pandemonium is no 
easier to describe than it was to endure. 

Semi-silent alcoves or separate listening rooms were, 
however, provided for more mature assessment of the 
finer examples of Musiktruhen (literally "music-chests" -
i.e., higb:..quality radio-gramophones) which have not yet 
been· displaced by any equivalent of Anglo-American 
"hi-fi." The German taste is for rich and pleasant 
musical sound, not necessarily an exact replica of the 
original, and has given rise to the cult of raum klang or 
three-dimensional sound. An interesting variant of the 
usual method of arranging several large and small direct 
radiator moving-coil loudspeakers to give omni-direc­
tional distribution through the front, sides and back of 
the cabinet is provided this year by Graetz with their 
Schallkompressor (sound compressor) system. (Incident­
ally, several firms this year are using horn-loaded pres­
sure units for high frequencies and Graetz themselves 
use a flattened polythene horn for conducting high fre­
quencies to the front of some of their television re­
ceivers.) For middle frequencies a horn takes up too 
much space, but the new Graetz pressure loading system 
is claimed to approximate the performance of an expon­
ential horn and consists of two tubes of constant · cross­
section branching symmetrically from the driving unit. 
Pressure relief and radiation is graded along the tube, 
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Television receiver chassis (Graetz F37) showing horn­
loaded h.f. loudspeaker. 

Graetz "Schallkompressor" tubular loudspeaker gtvmg 
the equivalent of horn loading with the addition of a 
time delay in the range 500-l,OOOcfs. 
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Television receiver chassis (Graetz F37) showing horn- 
loaded h.f. loudspeaker. 

Graetz "Schallkompressor" tubular loudspeaker giving 
the equivalent of horn loading with the addition of a 
time delay in the range 500-7,OOOc/s. 
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first by pairs of small circular holes and finally by slots 
at distances from the origin calculated to give a smooth 
response over a range of 500 to 7,000c/s. The rest of 
the acoustic spectrum is filled out by moving-coil loud­
speakers of conventional design. A time delay associated 
with the passage of sound through the tube system gives 
a unique and very pleasing disembodiment of the ap­
parent sound source. · 

Another loudspeaker which created a favourable im­
pression by its performance was the " Zellaton " made 
by Dr. E. Podszus und Sohn of Niirnberg-Fiirth. This 
is a moving-coil direct radiator with a "sandwich" dia­
phragm consisting of foamed plastic coated on the front 
by thin, soft metal and on the back by a resin varnish. 
The high internal damping should rapidly · dissipate 
energy stored in flexural vibration and this conjecture 
was supported by the oscillograms of pulsed tones which 
showed very little "hang-over." 

Apart from one or two " tweeters " there was no sign 
of any revival of interest in electrostatic loudspeakers, 

Prototype all-transistor 
receiver (Graetz). 

v.h.f. 

Zellaton moving-coil loudspeaker with composite dia­
phragm. 

Braun portables are presented in the guise of measuring 
instruments or communication receivers, which give 
an impression of efficiency as wdl as of neatness. 

One or two all-transistor sets were shown, but the 
majority of German battery portables still use valves 
in the early sta~es and transistors only in the output 
stage. . There is considerable interest in transistor dev­
elopments and most firms are familiarizing themselves 
with the latest techniques so that they can go into 
production when specialized transistor prices fall to 
an economic level. Graetz, for example, were showing 
a work!ng prototype of an all-transistor UKW (v.h.f.) 
receiver. A mixer-oscillator (lOOMc/s downwards) is 
followed by two neutralized i.f. stages at 6.75Mc/ s and 
a third i.f. limiter-amplifier (all 2N247s). The discrimi­
nator (OAS diodes) is followed by an a.f. amplifier and a 
driver (OC71s) and a push-pull output stage (OC72s). 

We · joined the queue of 
"knob-twiddlers" for a 
chance to handle this set and 
found the sensitivity high and 
the signal/noise ratio by no 
means intolerable. 

but this may be be­
cause the results 
obtained from com­
binations of mov­
ing-coil types are 
manifestly so good. 
In the Braun Laut­
sprecherbox Ll, for 
example, a · vented 
loudspeaker e n -
closure for a low­
frequency unit is 
topped by a row of 
four medium- and 
h i g h - frequency 
moving-coil units, 
and gave a per­
formance w h i c h 
was in every way 
comparable w i t h 
the b0st Anglo­
American standards 
of "high fidelity." 
It is associated with 
a neat combined 
playing desk and 
radio receiver. The 
use of separate re­
ceiver amplifiers 

All the tape recorders on 
show conformed to the 
" streamlined '' and some­
what colourful pattern al­
ready established, and the 
only development of note 

Braun "Transistor I" mains/battery portable for long, medium 
and short waves, and (right) Braun "Exporter" battery port­
able for medium and long waves. 

seemed to be the production 
by Telefunken (Magnetophon) of a portable recorder 
(KL65KS) with a built-in vibratory converter for use on 
6~ or 12-V batt~ry supplies as well as 110-240V a.c. 
mains. 

and loudspeakers has much to commend it, both from 
the point of view of acoustics and flexibility in installa­
tion and this practice is followed also in the Braun 
" Atelier V' in which the separate units are of matched 
design so that they can be stacked, or used apart. The 
externaJ appearance of all the Braun . receivers is attrac­
tively ·simple and functional and makes a refreshing 
change from the so-called " Continental " styles. The 

4: ~!tJflzli:~ :: ~ 
. · - ' ' • . • ' ) " 
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A well conducted and much appreciated feature of 
the television programmes transmitted during the show 
was a daily technical report (2.0 to 2.30 p.m.) of 
interesting features of the new receivers and components. 

Representatives of the firms 
concerned brought samples to 
the studio and discussed the 
finer points of design with 2n 
interviewer. 

The total attendance at the 
exhibition was 493,000. 

The loudspeaker in the Braun 
"Atelier I " can be installed 
separately, or used as a base 
for the radio-gramophone 
unit. 
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In the Braun Laut- 
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loudspeaker en- Prototype all-transistor v.h.f. 
closure for a low- receiver (Graetz). 
frequency unit is 
lopped by a row of 
four medium- and 

moving-coil units, . U 

formance which « ' « I 
was in every way 'I 

the best Anglo- |f 

It is associated with 
a neat combined -    
playing desk and „ ,,T 
radio receiver. The Br°u" Trans^or' mains/battery 
use of separate re- an

h1 r an* (r,8ht) able for medium and long waves. ceiver - amplifiers 6 
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" Atelier 1 " in which the separate units are of matched 
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external appearance of all the Braun receivers is attrac- 
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Prototype all-transistor v.h.f. 
receiver (Graetz). 

"i'l I " i i ' » 

Braun "Transistor I " mains/battery portable for long, medium 
and short waves, and (right) Braun "Exporter" battery port- 
able for medium and long waves. 

BM6UTE 
VASMISH 
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Zellaton moving-coil loudspeaker with composite dia- 
phragm. 

Braun portables are presented in the guise of measuring 
instruments or communication receivers, which give 
an impression of efficiency as well as of neatness. 

One or two all-transistor sets were shown, but the 
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production when specialized transistor prices fall to 
an economic level. Graetz, for example, were showing 
a working prototype of an all-transistor UKW (v.h.f.) 
receiver. A mixer-oscillator (lOOMc/s downwards) is 
followed by two neutralized i.f. stages at 6.75Mc/s and 
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chance to handle this set and 
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f rjw t^C s'8na'/no'sc rati0 by no 
™ Wr| All the tape recorders on 
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Itiitltliiititllliilil The tota' at:tendance at the 
1 llllllll 111 exhibition was 493,000. ■111 11 I 

■11II I The loudspeaker in the Braun 
" Atelier I " can be installed 
separately, or used as a base 
for the radio-gramophone 
unit. 
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WORLD OF WIRELESS 
Scientific Radio Meeting 
A TWENTY -TWO man delegation is representing 
the U.K. at the twelfth general assembly of the 
International Scientific Radio Union, generally 
known as U.R.S.I. from its French title. 

Delegates from twenty-five countries are attending 
the meeting being held at the laboratories of the 
National Bureau of Standards at Boulder, Colorado, 
U .S.A., from August 22nd to September 5th. They 
will discuss the reports of the Union's permanent 
commissions, which conduct continuous studies, and 
will plan future international programmes. Th-ere 
are seven permanent commissions covering, (1) stan­
dards and measurements, (2) troposphere, (3) iono­
sphere, (4) terrestrial noise, (5) radio astronomy, (6) 
radio waves and circuits, and (7) radio-electronics. 

Among the members of the British delegation, 
which is led by J. A. Ratcliffe, of the Cavendish 
Laboratory, Cambridge, who is also president of 
c:ommission 4, are Sir Edward Appleton, Dr. R. L. 
Smith-Rose (president of commission 2), Professor 
H. E. M. Barlow, · Professor A. C. B. Lovell, Pro­
fessor J. Sayers, Dr. W. J. G. Beynon, Dr. L . Essen, 
Dr. J. A. Saxton, R. Hanbury Brown, C. W. Oatley, 
and W. Proctor Wilson. -

Audio Show 
T H IS YEAR'S show of sound recording and repro­
ducing equipment, the ninth organized by the 
British Sound Recording Association, opens at the 
Waldorf Hotel, Aldwych, London, W.C.2, on Sep­
tember 20th for three days. At this show, which, 
incidentally, marks the twenty-first anniversary of 
the Assoc~ation, 36 exhibitors (listed below) are 
participating. . 

The show opens at 12.0 on the first day and at 
10.0 on the other two days, and closes at 9.0, 6.30, 
and 6.0 respectiv~ly. Admission is by ticket obtain­
able from exhibitors, dealers or s. W. Stevens­
Stratten, 3 Coombe Gardens, New Malden, Surrey. 
Acoustical 
Armstrong 
B-K Partners 
Beam-Echo 
British Ferrograph 
Dulci 
E.M.I. 
Expert Gramophones 
Garrard 
Goldring 
Goodsell 
Grampian 
Grundig 
Jason 
Kelly 
Leak 
Lockwood 
Long-Playing Record Library 

Radio Exports 

Lowther 
Lustra phone 
Minnesota Mining & Mfg. 
M.S.S. Recording 
Musicraft 
Pilot 
Reslosound 
Rogers Development 
Rudman Darlington 
Simon 
Sugden 
Tann<'y 
Thermionic Products 
Truvox 
Vita vox 
Westrex _ 
Wharfedale 
Wireless World 

PROVISIONAL figures for exports of radio equip­
ment during the first six months of the year show an 
increase of 10% on the same period last year­
£21.2M compared with £19.2M. It will be 
seen from the table that the largest per­
centage increase was in the export of sound 
reproducing equipment-33t%. This year's figure 
for capital goods excludes industrial r.f. equipment 
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previously included. Likewise, test gear is excluded 
from this year's figure for components. 

It is noteworthy that during the Jan.-June period 
the import of radio equipment fell from £5.2M in 

.· 1956 to £4.8M this year. 

! Jan.-June 

---!-~7-1--,9-5-6:.-=
1 

Capital goods (transmitters, navigation aids , 
etc.) . .. . . . . .. . . . : 7.868 7.853 

Sound reproducing equipment 4.803 3.645 
Components . . . ... 4.799 4.203 
Valves and c.r. tubes . .. 1.991 1.554 I 
Sound and telev ision sets 1.728 1.94- 3 I 

'------ --- ----- ·£21.189M £19. 198M 

Frequency Planning 
ON several occasions Wireless World has urged a 
more direct representation of the industry and users 
in matters of frequency allocation in this . country. A 
step in the right direction was made last year when 
the R.C.E.E.A. formed the Frequency Planning Ad­
visory Committee for liaison with the Post Office. 

There now seem good grounds for believing that 
there will be a less autocratic system, for the Post­
master-General has decided to set up a new committee 
to advise him on the broad aspects of frequency allo­
cation. Although its composition and terms of r.efer­
ence have not yet been settled it is understood that 
not only Government departments but the industry 
and users will be represented on the committee. 

Two " Wireless World " Books 
A NEW book and another edition of a hardy annual 
make their appearance in time for the Radio Show. 
The first, "Transistor A.F. Amplifiers," by D . D . 
Jones and R. A. Hilboume, deals systematically with 
the subject, giving circuitry and designs. It includes 
a simple but brief account of how the transistor 
works before going on to the principles of design and 
practical applications-, wbieh are illustrated by circuits 
of five amplifiers with outputs ranging from 1 to 20 
watts. The book is based on work carried out at 
G.E.C. Research Laboratories. Price 21s (postage 8d). 

The hardy animal is " Guide to Broadcasting 
Stations," which has been completely revised. This 
1957-58 edition contains operating characteristics of 
the short-wave broadcasting st~tions of the world 
and of the long- and medium-wave stations in 
Europe, all stations being ·listed both geographically 
and in order of frequency. Other sections cover 
standard time, standard frequency transmitters, and 
television and v.h.f. sbund transmitters in the U.K. 
The price is 2s 6d (by post 2s 9d). 

Television licences in the U.K. increased during the 
first six months of the year by 599,412, bringing the total 
at the end of JUne to 7,169,509. During the same 
period sound-only licences decreased by 445,087 to 
7,418;943. The £1 excise duty on television licences 
announced in the April Budget was introduced on August 
1st. Incidentally, this duty is not applicable to the 
Channel Islands. 
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Waldorf Hotel, Aldwych, London, W.C.2, on Sep- 
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ment during the first six months of the year show an 
increase of 10% on the same period last year— 
£2L2M compared with £19.2M. It will be 
seen from the table that the largest per- 
centage increase was in the export of sound 
reproducing equipment—33}%. This year's figure 
for capital goods excludes industrial r.f. equipment 
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from this year's figure for components. 

It is noteworthy that during the Jan.—June period 
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Frequency Planning 
ON several occasions Wireless World has urged a 
more direct representation of the industry and users 
in matters of frequency allocation in this country. A 
step in the right direction was made last year when 
the R.C.E.E.A. formed the Frequency Planning Ad- 
visory Committee for liaison with the Post Office. 

There now seem good grounds for believing that 
there will be a less autocratic system, for the Post- 
master-General has decided to set up a new committee 
to advise him on the broad aspects of frequency allo- 
cation. Although its composition and terms of refer- 
ence have not yet been settled it is understood that 
not only Government departments but the industry 
and users will be represented on the committee. 

Two " Wireless World" Books 
A NEW book and another edition of a hardy annual 
make their appearance in time for the Radio Show. 
The first, " Transistor A.F. Amplifiers," by D. D. 
Jones and R. A. Hilboume, deals systematically with 
the subject, giving circuitry and designs. It includes 
a simple but brief account of how the transistor 
works before going on to the principles of design and 
practical applications, which are illustrated by circuits 
of five amplifiers with outputs ranging from I to 20 
watts. The book is based on work carried out at 
G.E.C. Research Laboratories. Price 21s (postage 8d). 

The hardy annual is " Guide to Broadcasting 
Stations," which has been completely revised. This 
1957-58 edition contains operating characteristics of 
the short-wave broadcasting stations of the world 
and of the long- and medium-wave stations in 
Europe, all stations being listed both geographically 
and in order of frequency. Other sections cover 
standard time, standard frequency transmitters, and 
television and v.h.f. sound transmitters in the U.K. 
The price is 2s 6d (by post 2s 9d). 

Television licences in the U.K. increased during the 
first six months of the year by 599,412, bringing the total 
at the end of June to 7,169,509. During the same 
period sound-only licences decreased by 445,087 to 
7,418,943. The £1 excise duty on television licences 
announced in the April Budget was introduced on August 
1st. Incidentally, this duty is not applicable to the 
Channel Islands. 

Wireless World, September 1957 407 

www.americanradiohistory.com

www.americanradiohistory.com


April Showers!-Three shows in twelve days, two 
running consecutively and the third overlapping the 
other two, have been announced for next April. The 
dates of the I.E.A. exhibition at Olympia (16th-25th) and 
the Audio Fair at the Waldorf Hotel, London, W.C.2 
(18th-22nd), have been known for some time. Now the 
R.E.C.M.F. announces its annual components show for 
the 14th-17th. It will again be held in two hotels­
Grosvenor House and Park Lane House, London, W.l. 

Copyright Disputes.-The offices of the Performing 
Right Tribunal are now at Someries House, Regents 
Park, London, N.W.l. (Tel.: Welbeck 1358-9.) The 
Tribunal, which was set up under the Copyright Act, 
has to determine disputes arising between licensing 
bodies and persons requiring licences to perform in 
public or to broadcast copyright works. It also has 
jurisdiction in the case of the public performance and 
broadcastiiig of records and the public performance of 
television broadcasts. 

"Research For Industry" is the title of a survey of 
research being undertaken in technical colleges in 
London and the Home Cou.nties for, or in collaboration 
with, industry, Government departments and research 
associations. It is issued by the Regional Advisory 
Council for Higher ·· Technological Education and lis,ts 
under each of some twenty-five colleges the nature of 
the research and for whom it is being undertaken. The 
twenty-page booklet is obtainable from the Council at 
Tavistock Square, London, W.C.l, price 1s 6d. 

Scholarships open to British students for training in 
electrical and allied engineering are outlined in " Scholar­
ships and Other Awards" issued by the British Elec­
trical and Allied Manufacturers' Association; The 
scholarships and awards are grouped under the headings 
" Open to non-graduates," " post-graduates," and 
"study abroad for both graduates and non-graduates." 
The 48-pp booklet, which has been circulated to tech­
nical schools and colleges, is obtainable from 
B.E.A.M.A., 36 Kingsway, London, W.C.2. 

Queen's University, Belfast, is again running a full­
time day course for the post-graduate certificate in radio 
engineering. It begins on October 8th and is open to 
men and women graduates in either electrical engineer­
ing or physics. The subjects are radio theory, radio 
technics, circuit theory, servomechanisms, mathematics 
and physics. 

Higher Technological Education.-Part-time day and 
evening courses, including radio and telecommunications, 
being conducted in London and the Home Counties, are 
listed in " Engineering Education in the Region," issued 
by the Regional Advisory Council for Higher Tech­
nological Education. It costs 2s 6d. The Council has 
again issued a bulletin of special courses in higher tech­
nology, being held in the region during the autumn 
term. The index ranges from acoustics to X-ray defrac­
tion embracing computers, electronics, microwaves, pulse 
techniques, :radio telemetry, etc. It costs 3s. Copies 
are obtainable from the Regional Advisory Council, 
Ta~istock Square, London, W.C.l. 

Amateur courses in preparation for the Radio 
Amateurs' Examination are again being held at the 
Wembley Evening Institute, Copland School, High 
Road, Wembley (Mon. and Thurs.), and at the Isledon 
School, Upper Hornsey Road, London, N.7 (Mon.). 
Morse classes are to be held in connection with both 
courses. 

Information Wanted.-Circuit details or instruction 
manual of the Bendix RA-10/DA receiver are required 
by a reader. Information should be addressed to S. M. 
Ashe, c/o the Editor. · 

Correction.-In the advertisement of G. & E. Bradley, 
Ltd., on p. 45 of the August issue one minus sign did 
not appear in the section dealing with r.f. output. This 
should read: "R.F. Output -7 to -83dBm., 8.5 to 
9.6 KMc/ s C.W .... " 
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TV on Tape.-The Ampex video tape-recording 
system will be described by Ross H. Snyder, of the 
Ampex Corp,, at the Television Society's meeting on 

, September 13th. The meeting will be held at 7 p.m. at 
164, Shaftesbury Avenue, London, W.C.2. Visitors can 
obtain tickets from members or from the Society at the 
above address. 

Research Grant.-The Paul Instrument Fund Com­
mittee has awarded £2,600 to Dr. C. N. Smyth and 
F. Y. Poynton, working at the Northampton Poly­
technic, London, for the continuation of work on the 
construction of an ultrasonic microscope for which a 
grant was made in 1954. The committee, composed of 

_ representatives of the Royal Society, Physical Society, 
Institute of Physics and I.E.E. was set up in 1945 "to 
receive applications . . . for grants for the design, con­
struction and maintenance of navel, unusual or much 
improved types of physical instruments and' apparatus 
for investigations in pure or applied physical science." 

A two-day exhibition, during which demonstrations 
of studio recording and reproducing equipment will be 
given, is being organized by the International Broad­
casting Company. It will be held at their offices at 
35, Portland Place, London, W.l, from 1.30 to 9.30 on 
September ·28th and 29th. Complimentary tickets are 
obtainable from the I.B.C. or from Thermionic Products, 
Hythe, Southampton, or Lockwood & Co., Lowlands 
Road, Harrow, Middlesex. 

Government Computers.-The Chancellor of the 
Exchequer recently announced that ten electronic com­
puters are in use in Government departments on 
mathematical or scientific work. He added that a 
further five are being installed during the current 
financial year. 

Radio-Controlled Models.-The number of transmit­
ting licences issued by the Post Office for the radio 
control of models now totals 2,000. These licences cost 
£1 and remain in force for five years. 

Scottish I.T.A. station at Black Hill, Lanarkshire, will 
be brought into service on August 31st. Tests on full 
power, giving an e.r.p. varying from 65 to 475 kW, were 
delayed owing to inclement weather which prevented 
final adjustments being made to the directional aerial 
1,600ft above sea level. The transmitters and aerial, for 
operation in channel 10; were installed by Marconi's. 

I.T.A. in Wales.-Preparatory to the anticipated 
opening of the I.T.A. station at St. Hilary, Glam., 
before Christmas, the programme contractors (T.W.W. 
-Television Wales and the West) are holding a week's 
exhibition in ' Cardiff. It will be held in the Sofia 
Gardens Pavilion from October 30th to November 7th, 
and will focus attentibrt on set conversion for Band III 
reception. St. Hilary, which will operate in channel 10, 
is being equipped by Pye. 

Programme contractors have been appointed by the 
I.T.A. for its station on Chillerton Down, Isle of Wight, 
which it is planned to bring into service by the summer 
of next year. The programme organization has been set 
up jointly by the Rank Organization, Associated News­
papers and Amalgamated Press. 

Forward Scatter.-Contracts have been placed by the 
Supreme Headquarters Allied Powers Europe with two 
American companies for the supply of equipment for a 
communications system (combining both forward scatter 
and "conventional" radio relay links) between the allied 
countries in Europe. The headquarters will be in Paris. 

Norwegian TV.-It is reported in the E.B.U. BulleJin 
that the No~wegian National Assembly has approved the 
plan drawn up by the broadcasting organization, Norsk 
Rikskringkasting, for the introduction of television in the 
country. Work on the construction of stations, Iinke~ ~o 
a studio centre in Oslo, is to begin immediately and 1t IS 
planned to introduce a regular service in 1960. 
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further five are being installed during the current 
financial year. 

Radio-Controlled Models.—The number of transmit- 
ting licences issued by the Post Office for the radio 
control of models now totals 2,000. These licences cost 
£1 and remain in force for five years. 

Scottish I.T.A. station at Black Hill, Lanarkshire, will 
be brought into service on August 31st. Tests on full 
power, giving an e.r.p. varying from 65 to 475 kW, were 
delayed owing to inclement weather which prevented 
final adjustments being made to the directional aerial 
1,600ft above sea level. The transmitters and aerial, for 
operation in channel 10, were installed by Marconi's. 

I.T.A. in Wales.—Preparatory to the anticipated 
opening of the I.T.A. station at St. Hilary, Glam., 
before Christmas, the programme contraaors (T.W.W. 
—Television Wales and the West) are holding a week's 
exhibition in Cardiff. It will be held in the Sofia 
Gardens Pavilion from October 30th to November 7th, 
and will focus attention on set conversion for Band III 
reception. St. Hilary, which will operate in channel 10, 
is being equipped by Pye. 

Programme contractors have been appointed by the 
I.T.A. for its station on Chillerton Down, Isle of Wight, 
which it is planned to bring into service by the summer 
of next year. The programme organization has been set 
up jointly by the Rank Organization, Associated News- 
papers and Amalgamated Press. 

Forward Scatter.—Contracts have been placed by the 
Supreme Headquarters Allied Powers Europe with two 
American companies for the supply of equipment for a 
communications system (combining both forward scatter 
and " conventional" radio relay links) between the allied 
countries in Europe. The headquarters will be in Paris. 

Norwegian TV.—It is reported in the E.B.U. Bulletin 
that the Norwegian National Assembly has approved the 
plan drawn up by the broadcasting organization, Norsk 
Rikskringkasting, for the introduction of television in the 
country. Work on the construction of stations, linked to 
a studio centre in Oslo, is to begin immediately and it Is 

planned to introduce a regular service in 1960. 
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Standard-frequency transmissions from Rugby on 
60 kc/s (MSF) and 16 kc/s (GBR) are being discontinued 
from July 20th for several months while ·repairs to the 
long-wave aerial system are in progress. Some of those 
who normally use these transmissions may be able to 
employ the B.B.C. Droitwich transmission on 200 kc/s. 
Results of measurements made daily by the National 
Physical Laboratory on the MSF and Droitwich trans­
missions are given each month in our sister journal 
Electronic & Radio Engineer, and to assist users of 
Droitwich in obtaining the highest accuracy, the devia­
tions of the transmission will now be given to 1 part 
in 109 instead of 1 in 108

• 

T .I.D.U.-The Technical Information and Docu­
ments Unit of the D.S.I.R. has now been merged in 
the Lending Library Unit of the Department and 
operates from 20 Chester Terrace, Regent's Park, . 
London, N.W.l. 

PERSONALITIES 
0 . W. Humphreys, C.B.E., B.Sc., M.I.E.E., director 

of the G .E.C. Research Laboratories, Wembley, has 
been re-elected president of the Institute of Physics for 
a second term of office. He has been chairman of the 
International Special Committee on Radio Interference 
(C.I.S.P.R.) since 1953 and is chairman of the committee 
recently set up by the Postmaster General to advise him 
on the making of regulations covering radio interference 
from industrial, scientific and medical equipment. 

Paul Goudime, M.A., managing director of Electronic 
Instruments, Ltd., of Richmond, has been elected 
president of the Scientific Instrument Manufacturers' 
Association. On leaving Cambridge University, where 
he took an honours degree in natural sciences, he 
worked on the design of aircraft navigational computers. 
He subsequently joined Simmonds Aerocessories where 
throughout the war he was head of the research depart­
ment. In 1945 he formed Electronic Instruments, Ltd., 
and five years later the Minerva Detector Company, 
of which he is also a director. 

Donald G. Fink has been nominated president of 
the American Institute of Radio Engineers. For nearly 
20 years he was on the editorial staff of our New York 
contemporary Electronics, of which he was eventually 
editor. He resigned the editorship in 1952 to join the 
Philco Corporation as co-director of research operations. 

Rupert P. Browne, O.B.E., B.Sc., Comp.Brit.I.R.E., 
has retired from the position of . secretary of the Radio 
Industry Council owing to ill-health. In 1945 he became 
secretary of the R.I.C. on its formation in succession to 
the Radio Manufacturers' 
Association, of which he 
had been secretary for 
ten years. Mr. Browne, 
who is 60, had been asso­
ciated with radio indus­
trial organizations since 
1924 when he joined the 
National Association of 
Radio Manufacturers. 

George B. Campbell 
succeeds R. P. Browne as 
secretary of the R.I.C. 
He became assistant 
secretary of the Radio 
Manufacturers' Associa­
tion in 1940 and has 
been acting secretary of 
the R.I.C. for some 
months. G. B. CAMPBELL 
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F.M. broadcasting stations in the United States, which 
in 1949 totalled about 750 and by the middle of last 
year had dropped to 546, are now showing a slight 
increase. According to figures published in the business 
edition of Electronics the total at the end of May was 
555. In each of two cities, Los Angeles and New York, 
there are now more applicants for f.m . channels than 
there are channels available. In Los Angeles 17 of the 
20 available channels are occupied and in New York 
16 out of 18. 

S.I.M.A. Officers.-At the A.G.M. of the Scientific 
Instrument Manufacturers' Association, P. Goudime 
(Electronic Instruments) was elected president. The 
secretary is L. A. Woodhead (Cassar Instruments), and 
the treasurer P . J. El!is (R. B. Pullin & Co.). The repre­
sentative of the electronics section on the council is 
A. W. Jones (Fleming Radio), and of the surveying and 
navigational section R. Broadbent (Sperry). 

G. G . Roberts, M.Sc., who joined Smiths Aircraft 
Instruments three years ago as head of the company's 
guided weapons department and became director of 
research at Cheltenham last October, has now been 
appointed technical director. On leaving the University 
of Wales he undertook some lecturing in London and 
then joined the Telecomrr-unications Research Estab­
lishment where he was eventually in charge of the group 
responsible for airborne interception radar. In 1947 he 
joined the staff of the Guided Weapons Department of 
the Royal Aircraft Establishment, Farnborough, where 
he stayed until going to Smiths. 

W. I. Flack, Assoc.I.E.E., has left T.C.C., where he 
has been for the past 14 years, and has joined the pro­
duction engineering department of Radio and Allied 
Industries, Ltd., at Wexham Road, Slough. For the 
past two years he has been concentrating on the develop­
ment of printed circuits. It may be recalled that he was 
the designer of the View Master television receiver and 
the Soundmaster tape-recorder. 

P. W. Faulkner, O.B.E., who has been with the Plessey 
Co. since 1952 and a year later became general managt:r 
of the chemical and metallurgical division at Towcester, 
Northants., has been appointed an executive director of 
the company. He will continue to be in charge of the 
division. Mr. Faulkner is also a director of Technical 
Ceramics, Ltd., well known in the piezoelectrics field. 

Lawrence Dilger, B.Sc., has joined the electronics 
division of Microcell, Ltd., at Camberley, Surrey, as 
senior designer responsible for the development of elec­
tronic computers. 

Derek Barlow recently left Mullard, where he was 
in charge of research in the industrial control field, to 
become European editor of Control Engineering, pub­
lished in New York by McGraw-Hill. Before joining 
Mullard he was for some time chief development engineer 
with Wayne Kerr Laboratories where he was concerned 
mainly with the development of radar and navigational 
trainers. 

M. Clough . has been appointed engineer-in-charge of 
the new B.B.C. television station at Rosemarkie, Inver­
ness-shire. He joined the corporation in 1943 and after 
service at several sound transmitting stations has been on 
the staff of the Meldrum television station. 

OBITUARY 
Arthur Gay, works manager of H. J. Leak & Co., 

died suddenly on June 28th at the age of 49. He had 
been associated with H. J. Leak, the founder of the 
company, for very many years and had been works 
manager since 1946. 
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Standard-frequency transmissions from Rugby on 
60kc/s (MSF) and 16kc/s (GBR) are being discontinued 
from July 20th for several months while repairs to the 
long-wave aerial system are in progress. Some of those 
who normally use these transmissions may be able to 
employ the B.B.C. Droitwich transmission on 200kc/s. 
Results of measurements made daily by the National 
Physical Laboratory on the MSF and Droitwich trans- 
missions are given each month in our sister journal 
Electronic & Radio Engineer, and to assist users of 
Droitwich in obtaining the highest accuracy, the devia- 
tions of the transmission will now be given to 1 part 
in 10" instead of 1 in 10s. 

T.I.D.U.—The Technical Information and Docu- ' 
ments Unit of the D.S.I.R. has now been merged in 
the Lending Library Unit of the Department and 
operates from 20 Chester Terrace, Regent's Park, . 
London, N.W.I. 

F.M. broadcasting stations in the United States, which 
in 1949 totalled about 750 and by the middle of last 
year had dropped to 546, are now showing a slight 
increase. According to figures published in the business 
edition of Electronics the total at the end of May was 
555. In each of two cities, Los Angeles and New York, 
there are now more applicants for f.m. channels than 
there are channels available. In Los Angeles 17 of the 
20 available channels are occupied and in New York 
16 out of 18. 

S.I.M.A. Officers.—At the A.G.M. of the Scientific 
Instrument Manufacturers' Association, P. Goudime 
(Electronic Instruments) was elected president. The 
secretary is L. A. Woodhead (Cossor Instruments), and 
the treasurer P. J. Ellis (R. B. Pullin & Co.). The repre- 
sentative of the electronics section on the council is 
A. W. Jones (Fleming Radio), and of the surveying and 
navigational section R. Broadbent (Sperry). 

PERSONALITIES 

O. W. Humphreys, C.B.E., B.Sc., M.I.E.E., director 
of the G.E.C. Research Laboratories, Wembley, has 
been re-elected president of the Institute of Physics for 
a second term of office. He has been chairman of the 
International Special Committee on Radio Interference 
(C.I.S.P.R.) since 1953 and is chairman of the committee 
recently set up by the Postmaster General to advise him 
on the making of regulations covering radio interference 
from industrial, scientific and medical equipment. 

Paul Goudime, M.A., managing director of Electronic 
Instruments, Ltd., of Richmond, has been elected 
president of the Scientific Instrument Manufacturers' 
Association. On leaving Cambridge University, where 
he took an honours degree in natural sciences, he 
worked on the design of aircraft navigational computers. 
He subsequently joined Simmonds Aerocessories where 
throughout the war he was head of the research depart- 
ment. In 1945 he formed Electronic Instruments, Ltd., 
and five years later the Minerva Detector Company, 
of which he is also a director. 

Donald G. Fink has been nominated president of 
the American Institute of Radio Engineers. For nearly 
20 years he was on the editorial staff of our New York 
contemporary Electronics, of which he was eventually 
editor. He resigned the editorship in 1952 to join the 
Philco Corporation as co-director of research operations. 

Rupert P. Browne, O.B.E., B.Sc., Comp.Brit.I.R.E., 
has retired from the position of secretary of the Radio 
Industry Council owing to ill-health. In 1945 he became 
secretary of the R.I.C. on its formation in succession to 
the Radio Manufacturers' 
Association, of which he 
had been secretary for i 
ten years. Mr. Browne, 
who is 60, had been asso- 
ciated with radio indus- V Pj 
trial organizations since 
1924 when he joined the 
National Association of / \ /t i 
Radio Manufacturers. i 
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secretary of the Radio 
Manufacturers' Associa- jMp|r3Bk Bml 
tion in 1940 and has ^ vT 
been acting secretary of HHHHAi  
the R.I.C. for some 
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G. G. Roberts, M.Sc., who joined Smiths Aircraft 
Instruments three years ago as head of the company's 
guided weapons department and became director of 
research at Cheltenham last October, has now been 
appointed technical director. On leaving the University 
of Wales he undertook some lecturing in London and 
then joined the Telecommunications Research Estab- 
lishment where he was eventually in charge of the group 
responsible for airborne interception radar. In 1947 he 
joined the staff of the Guided Weapons Department of 
the Royal Aircraft Establishment, Farnborough, where 
he stayed until going to Smiths. 

W. I. Flack, Assoc.I.E.E., has left T.C.C., where he 
has been for the past 14 years, and has joined the pro- 
duction engineering department of Radio and Allied 
Industries, Ltd., at Wexham Road, Slough. For the 
past two years he has been concentrating on the develop- 
ment of printed circuits. It may be recalled that he was 
the designer of the View Master television receiver and 
the Soundmaster tape-recorder. 

P. W. Faulkner, O.B.E., who has been with the Plessey 
Co. since 1952 and a year later became general manager 
of the chemical and metallurgical division at Towcester, 
Northants., has been appointed an executive director of 
the company. He will continue to be in charge of the 
division. Mr. Faulkner is also a director of Technical 
Ceramics, Ltd., well known in the piezoelectrics field. 

Lawrence Dilger, B.Sc., has joined the electronics 
division of Microcell, Ltd., at Camberley, Surrey, as 
senior designer responsible for the development of elec- 
tronic computers. 

Derek Barlow recently left Mullard, where he was 
in charge of research in the industrial control field, to 
become European editor of Control Engineering, pub- 
lished in New York by McGraw-Hill. Before joining 
Mullard he was for some time chief development engineer 
with Wayne Kerr Laboratories where he was concerned 
mainly with the development of radar and navigational 
trainers. 

M. Clough has been appointed engineer-in-charge of 
the new B.B.C. television station at Rosemarkie, Inver- 
ness-shire. He joined the corporation in 1943 and after 
service at several sound transmitting stations has been on 
the staff of the Meldrum television station. 

OBITUARY 
Arthur Gay, works manager of H. J. Leak & Co., 

died suddenly on June 28th at the age of 49. He had 
been associated with H. J. Leak, the founder of the 
company, for very many years and had been works 
manager since 1946. 
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National Radio Show 
PREVIEW OF TECHNICAL EXHIBITS 

THE 24th National Radio Show opens to the 
public on August 28th, after a preview day for over­
seas visitors and invited guests. It is essentially an 
exhibition of domestic sound and television equip­
ment and about 75 % of the 122 exhibitors manufac­
ture receivers, components or ancillary equipment. 

We give in the following pages a preview of the 
technical exhibits, compiled from information 
available at the time of going to press. In the nature 
of things the information is bound to be incomplete, 
for inevitably there will be the last-minute releases 

by manufacturers. In the October issue we hope to 
give an assessment of trends in the design of domestic 
sound and television receivers as portrayed at the 
Show. 

Stress is again being laid by the organizers, the 
Radio Industry Council, on the opportunities for 
careers in the radio and electronics industry. On 
the first floor (Stand 308) will be found the "Careers 
in Electronics" display, covering the training and 
employment of engineers, technicians and service­
m·en. 

ALPHABETICAL LIST OF EXHIBITORS 

A cos 
Aerialite 
Airmec .. 
Alba 
Ambassador-Baird 
Antiference 
Argosy 
Avo 

B.B.C. 
Barclays Bank 
Belling-Lee 
Bernards 
Bowmaker 
Brimar 

Stand 
213 

7 
228 

47 
'. 1 (D18)* 

24 
2 

62 

301, 302 
101 
55 

119 
211 

6 
British Radio & Te evision Re-

tailing 
British Railways 
Bulgin 
Burwell 
Bush 

Collaro 
Cossor 

Dallas 
Decca 
Defiant 

Design Furniture 
Domain .. 
Dubilier 
Dynatron 

122 
202 

59 
205 

5, 37 

26 
29 (D38) 

216 
23 (D36) 

4 

210 
219 

57 
33 (D16) 

E.A.P. .. 9 
E.A.R. 41 
E.M.I. Institutes 307 
E.M.I. Records . . 18 (D12) 
E.M.I. Sales & Service 108 (D11) 
Econasign 225 
Ekco 44 (D19, D22) 
Electrical & Radio Trading 121 
Ever Ready 31 
Expanded Metal 124 

Ferguson 14 (D5) 
Ferranti 36 (D25) 
Field ("Record Housing") 207 
Fund for the Blind 311 

* Demonstration rooms and offices are 
prefixed with "D. " 
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G.E.C •.. 
G.P.O. 
Garrard .. 
Goodmans 

H.M.V •.. 
Hartique 
Hobday . . 
Hunt 

I.T.A. 
Invicta 

J.B. Cabinets 
J-Beam Aerials 
Jokki 

K.B. 
Keith Prowse 
Kerry's .. 

Lab gear 
Lingua phone 
Lintronic 
Lloyds Bank 

McMichael 
Marconi phone 
Masteradio 
Meadow-Dale 
Mercantile Credit 
Midland Bank 
Mullard 
Multi core 
Murphy 

Stand 
10 (D37) 

306 
22 

116 

12 (D8) 
110 

123 (D7) 
48 

303 
23 

209 
17 

208 

15 
66 

212 

217 
105 
223 
218 

45 (D4) 
50 
35 

224 
204 
201 

39 (032, D34) 
61 (D17, D20) 

53 (D35) 

Practical Wireless 
Price 
Pye 

R.A.F. 
R.C.A. 
R.G.D. 
R.M. Electric 
R.S.G.B. 
R.T.R.A. 
Regen tone 
Roberts 
Rola Celestion 

S.T.C. 
Siemens Edison Swan .. 
Slings by 
So bell 
Sobell International 
Spencer-West 
Stella 

T.C.C. 
Tape Recorders 
Taylor 
Technical Suppliers 
Tel eng 
Telequipment .. 
Tel erection 
The Star 

Stand 
117 
120 

13 (D6) 

. . 304 
114 

27 (D30) 
115 
309 

3 
8 

25 
16 

60 
46 (D1) 

215 
19 
56 

206 
34 

58 (D28) 
111 (D14) 

32 
103 
227 
226 

38 
310 

Thompson, Diamond & But­
cher 214 

Ultra 11 

N.I.D. 
National Provincial Bank 

312 
112 Va1radio 

Vidor 
118 

52 (D27) 

Pam 
Perdio 
Period High Fidelity 
Peto Scott 
Philco 
Philips .. 
Pilot 
Plessey 
Plus-a-Gram 
Porto gram 

42 (D24) 
63 

106 (D13) 
30 

43, 305 (D31) 
20, 21 (D2, D3) 

54 (D29) 
125 (D9) 

10::> 
1 

Walter Instruments 49 
Westinghouse . . 113 
Westminster Bank . . . . 102 
Whiteley Electrical 65 (D21, D23) 
Wireless & Electrical Trader . . 203 
Wireless for the Bedridden 67 
Wireless World and Electronic 

& Radio Engineer 107 
Wolsey . . 40 
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National Radio Show 

PREVIEW OF TECHNICAL EXHIBITS 

I HE 24th National Radio Show opens to the 
public on August 28th, after a preview day for over- 
seas visitors and invited guests. It is essentially an 
exhibition of domestic sound and television equip- 
ment and about 75% of the 122 exhibitors manufac- 
ture receivers, components or ancillary equipment. 

We give in the following pages a preview of the 
technical exhibits, compiled from information 
available at the time of going to press. In the nature 
of things the information is bound to be incomplete, 
for inevitably there will be the last-minute releases 

by manufacturers. In the October issue we hope to 
give an assessment of trends in the design of domestic 
sound and television receivers as portrayed at the 
Show. 

Stress is again being laid by the organizers, the 
Radio Industry Council, on the opportunities for 
careers in the radio and electronics industry. On 
the first floor (Stand 308) will be found the " Careers 
in Electronics" display, covering the training and 
employment of engineers, technicians and service- 
men. 

ALPHABETICAL LIST OF EXHIBITORS 

Stand 
Acos .. .. .. 213 
Aerialite .. .. • ■ 7 
Airmec .. .. .. . • 228 
Alba .. .. .. • ■ 47 
Ambassador-Baird .. ' 1 (D18)* 
Antiference .. .. .. 24 
Argosy . . . . . . 2 
Avo .. . . . . ■ • 62 

B.B.C  301, 302 
Barclays Bank . . . . . . 101 
Belling-Lee .. .. .. 55 
Bernards . . .. ■ • 119 
Bowmaker . . . . 211 
Brimar . . . . • • 6 
British Radio & Te evision Re- 

tailing . . . . .. 122 
British Railways . . . . 202 
Bulgin . . .. . . . . 59 
Burwell  205 
Bush . . .. .. .. 5, 37 

Collaro .. .. 26 
Cossor .. .. .. 29 (D38) 

Dallas . . .. . . 216 
Decca . . . . . . 23 (D36) 
Defiant . . . . . . • . 4 

Design Furniture .. .. 210 
Domain .. .. .. . . 219 
Dubilier .. . . .. 57 
Dynatron . . . . 33 (D16) 

E.A.P  9 
E.A.R 41 
E.M.I. Institutes .. . . 307 
E.M.I. Records.. . . 18 (D12) 
E.M.I. Sales & Service 108 (Dll) 
Econasign .. . . . . 225 
Ekco .. .. 44 (D19, D22) 
Electrical & Radio Trading . . 121 
Ever Ready . . .. .. 31 
Expanded Metal .. .. 124 

Ferguson .. .. 14 (D5) 
Ferranti .. .. 36 (D25) 
Field ("Record Housing") .. 207 
Fund for the Blind . . .. 311 

* Demonstration rooms and offices are 
prefixed with " D " 

G.E.C  
G.P. O  
Garrard . . 
Goodmans 

H.M. V  
Hartique 
Hobday . . 
Hunt 

LT.A  
Invicta 

J.B. Cabinets . . 
J-Beam Aerials 
Jokki 

K.B  
Keith Prowse .. 
Kerry's .. 

Labgear 
Linguaphone 
Lintronic 
Lloyds Bank 
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Marconiphone .. 
Masteradio 
Meadow-Dale .. 
Mercantile Credit 
Midland Bank .. 
Mullard 
Multicore 
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Plessey . . .. . . 125 (D9) 
Plus-a-Gram .. .. .. 109 
Portogram . . . . . . 1 

Stand 
Practical Wireless .. 117 
Price . . 120 
Pye 13 (D6) 
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R.C.A  .. 114 
R.G.D  27 (D30) 
R.M. Electric .. .. 115 
R.S.G.B. .. 309 
R.T.R.A. 3 
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Roberts .. 25 
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Telerection 38 
The Star . . 310 
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Ultra .. .. 11 

Valradio .. 118 
Vidor 52 (D27) 

Walter Instruments .. 49 
Westinghouse .. .. .. 115 
Westminster Bank .. .. 102 
Whiteley Electrical 65 (D21, D23) 
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Wireless for the Bedridden .. 67 
Wireless World and Electronic 

& Radio Engineer .. .. 107 
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S - STAIRS OR "ESCALATOI\S 

T - TELEPHONES 

L LOUNGE 

B- BAR 

R - RESTAURANTS 

With this plan and the list of 
exhibitors opposite (arranged 
alphabetically under their trade 
names or abbreviated titles) 
visitors will readily be able to 
locate a j:articular stand. Demon­
stration rooms and offices are 
prefixed with "D". 

WEST BROMPTON 
ENTRANCE 

WIRELESS WORLD, SEPTEMBER 1957 

FIRST FLOOR 

DATES: 

August 28th to 
September 7th 

TIMES: 

II a.m. to 10 p.m. 

PLACE: 

Earls Court, · 
London, S.W.S 

ADMISSION: 

3s (Saturdays 3s 6d), 
children Is 6d 
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NATIONAl. RADIO SHOW 

Guide to the Stands 
ACOS (213) 

The new GP65 series of improved 
pickup cartridges which includes 
medium- and high-output models, as 
well as the usual wide range of 
replacement cartridges, are shown on 
this stand. An interesting feature is 
a projector showing pictures of good, 
badly formed and worn styli. 

A newcomer to the range of piezo­
electric microphones is the MIC-1. 
The overall length is only 4-lin with 
a maximum diameter of Hin. A new 
"Foldaway-Pack" microphone will 
also be on show. 

Cosmocord, Ltd., Eleanor Cross Road, 
Waltham Cross, Herts. 

AERIALITE (7) 

Several new separate B.B.C. and 
I.T.A. aerials, with the emphasis on 
wide spacing of elements ·in the 
Band-III models, will be shown this 
year. They will be accompanied by 
a comprehensive display of dual-band 
television models, included among 
which will be many factory­
assembled types which only need 
opening out for erection on the site. 
Independent adjustment for direc­
tivity is provided. 

Communal aerial equipment con­
sisting of single and multi-band 
amplifiers and networks for distribut­
ing television and f.m. broadcast over 
a single cable in schools, hospitals, 
hotels and blocks of fiats and Aer­
axial low-loss cables are included in 
this firm's products. 

Aerialite Ltd., Castle Works, Staly­
bridge, Cheshire. 

AIRMEC (228) 

The portable Televet 877 and Radivet 
211 test equipments will be demon­
strated on this stand. These provide 
complete facilities for testing tele­
vision, a.m. (long, medium and short 
waves) and v.h.f./f.m. receivers. 

Each test set incorporates the ap­
propriate signal generators (including 
a pattern and a.m. signal generator in 
the Televet), a wobbulator (for show­
ing the overall response of resonant 
circuits), audio oscillator, oscilloscope 
and a.c./d.c. valve voltmeter. The 
Televet also includes an e.h.t. volt­
meter (with probe). 

Airmec, Ltd., High Wycombe, Bucks. 

ALBA (47) 

The new Alba 14-in television port­
able weighs only 26 lb and makes use 
of a printed circuit. Several of the 
television models in the Alba range 
are this year fitted with v.h.f./f.m. 
sound receivers with switch selection 
of the Home, Light and Third pro­
grammes. 
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A new table model broadcast re­
ceiver also includes the v.h.f. band, 
and there is a series of bureau-style 
radio-gramophones. Other sound 
broadcast receivers include the 
"Happy Wanderer" portable which 
is available in mains- or battery­
operated versions and a miniature 
receiver (Model C116) costing only 
9-l guineas. 

A.}. Balcombe, Ltd., Tabernacle Street, 
London, E.C.2. 

' AMBASSADOR-BAIRD (51) 

A special feature this year will be a 
new space-saving design of cabinet, 
for fitting into a corner of the room, 
which will house their latest 17 -in 
and 21-in television receivers. An­
other attractive feature will be a com­
plementary pair of sets in matching 
cabinets, one housing a 21-in tele­
vision receiver and the other an a.m./ 
f.m. radio-gram. 

Record players and a high-fidelity 
recorder with an "ultra-linear" out­
put stage are included. 

Ambassador Radio and Television, Ltd., 
Princess Works, Brighouse, Yorks. 

ANTIFERENCE (24) 

A new twin-band television aerial 
known as the " Antex Plus " is 
a combination of the Antiference 
" Antex," or "X " model, and a four­
element Band-III Yagi, the two being 
interconnected in the factory for the 
most efficient operation with a single 
feeder. Each aerial section can be 
independently oriented. 

Several of this firm's " Hilo " 

" Golden V " indoor television and f.m. 
aerial made by Belling-Lee. 

Right: Alba T724fFM console. 

models now include an f.m. aerial 
element, thereby providing for TV 
and f.m. reception with a single 
aerial assembly, when, of course, the 
television receiver also embodies an 
f.m. band. 

Overseas visitors will be interested 
in the display of "Export" aerials 
some of which will be for Band rv: 

Antiference, Ltd., Bicester Road, Ayles­
bury, Bucks. 

ARGOSY (2) 

Described by the makers as a port­
able record player with built-in radio 
rather than a radio-gram, is the ne~ 
model PG 19, which has an automatic 
record changer and incorporates 
medium- and long-wave reception. 
The G 18 is another small table radio­
gram, while in the larger range is the 
G101 console model. Also a new 
exhibit is the AP3 record player. 

A printed circuit is used in the 
battery portable receiver model Pl. 

Amongst television receivers are 
two new 17-inch sets, 17C41 and 
17K40, the latter being equipped for 
f.m. reception. A v.h.f. waveband is 
also provided now in the 21-inch 
receivers 21K40 (table model) and 
21L40 (console). 

Argosy Radiovision, Ltd., Abbey Road, 
Barking, Essex. 

AVO (62) 

A comprehensive range of test equip­
ment is shown. This includes a 
number of a.m. and f.m. signal 
generators giving full coverage of 
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ACOS (213) 
The new GP65 series of improved 
pickup cartridges which includes 
medium- and high-output models, as 
well as the usual wide range of 
replacement cartridges, are shown on 
this stand. An interesting feature is 
a projector showing pictures of good, 
badly formed and worn styli. 

A newcomer to the range of piezo- 
electric microphones is the MIC-1. 
The overall length is only 4-}in with 
a maximum diameter of IJin. A new 
" Foldaway-Pack" microphone will 
also be on show. 

Cosmocord, Ltd., Eleanor Cross Road, 
Waltham Cross, Herts. 

AERIALITE (7) 
Several new separate B.B.C. and 
I.T.A. aerials, with the emphasis on 
wide spacing of elements in the 
Band-Ill models, will be shown this 
year. They will be accompanied by 
a comprehensive display of dual-band 
television models, included among 
which will be many factory- 
assembled types which only need 
opening out for erection on the site. 
Independent adjustment for direc- 
tivity is provided. 

Communal aerial equipment con- 
sisting of single and multi-band 
amplifiers and networks for distribut- 
ing television and f.m. broadcast over 
a single cable in schools, hospitals, 
hotels and blocks of flats and Aer- 
axial low-loss cables are included in 
this firm's products. 

Aerialite Ltd., Castle Works, Staly- 
bridge, Cheshire. 

AIRMEC (228) 
The portable Televet 877 and Radivet 
211 test equipments will be demon- 
strated on this stand. These provide 
complete facilities for testing tele- 
vision, a.m. (long, medium and short 
waves) and v.h.f./f.m. receivers. 

Each test set incorporates the ap- 
propriate signal generators (including 
a pattern and a.m. signal generator in 
the Televet), a wobbulator (for show- 
ing the overall response of resonant 
circuits), audio oscillator, oscilloscope 
and a.c./d.c, valve voltmeter. The 
Televet also includes an e.h.t. volt- 
meter (with probe). 

Airmec, Ltd., High Wycombe, Bucks. 

ALBA (47) 
The new Alba 14-in television port- 
able weighs only 26 lb and makes use 
of a printed circuit. Several of the 
television models in the Alba range 
are this year fitted with v.h.f./f.m. 
sound receivers with switch selection 
of the Home, Light and Third pro- 
grammes. 

A new table model broadcast re- 
ceiver also includes the v.h.f. band, 
and there is a series of bureau-style 
radio-gramophones. Other sound 
broadcast receivers include the 
"Happy Wanderer" portable which 
is available in mains- or battery- 
operated versions and a miniature 
receiver (Model C116) costing only 
9)- guineas. 

A. J. Balcombe, Ltd., Tabernacle Street, 
London, B.C.2. 

AMBASSADOR-BAIRD (SI) 
A special feature this year will be a 
new space-saving design of cabinet, 
for fitting into a corner of the room, 
which will house their latest 17-in 
and 21-in television receivers. An- 
other attractive feature will be a com- 
plementary pair of sets in matching 
cabinets, one housing a 21-in tele- 
vision receiver and the other an a.m./ 
f.m. radio-gram. 

Record players and a high-fidelity 
recorder with an " ultra-linear " out- 
put stage are included. 

Ambassador Radio and Television, Ltd., 
Princess Works, Brighouse, Yorks. 

ANTIFERENCE (24) 
A new twin-band television aerial 
known as the " Antex Plus" is 
a combination of the Antiference 
" Antex," or "X " model, and a four- 
element Band-Ill Yagi, the two being 
interconnected in the factory for the 
most efficient operation with a single 
feeder. Each aerial section can be 
independently oriented. 

Several of this firm's " Hilo" 

models now include an f.m. aerial 
element, thereby providing for TV 
and f.m. reception with a single 
aerial assembly, when, of course, the 
television receiver also embodies an 
f.m. band. 

Overseas visitors will be interested 
in the display of "Export" aerials 
some of which will be for Band iv! 

Antiference, Ltd., Bicester Road, Ayles- 
bury, Bucks. 

ARGOSY (2) 
Described by the makers as a port- 
able record player with built-in radio, 
rather than a radio-gram, is the new 
model PG19, which has an automatic 
record changer and incorporates 
medium- and long-wave reception. 
The G18 is another small table radio- 
gram, while in the larger range is the 
G101 console model. Also a new 
exhibit is the AP3 record player. 

A printed circuit is used in the 
battery portable receiver model PI, 

Amongst television receivers are 
two new 17-inch sets, 17C41 and 
17K40, the latter being equipped for 
f.m. reception. A v.h.f. waveband is 
also provided now in the 21-inch 
receivers 21K40 (table model) and 
21L40 (console). 

Argosy Radiovision, Ltd., Abbey Road, 
Barking, Essex. 

AVO (62) 
A comprehensive range of test equip- 
ment is shown. This includes a 
number of a.m. and f.m. signal 
generators giving full coverage of 

" Golden V" indoor television and f.m. 
aerial made by Belling-Lee. 

Right: Alba T724/FM console. 
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all the a.m., v.h.f./f.m. and television 
broadcast bands. 

An interesting instrument which 
gives a clear and simple presentation 
of measurements is the LCR measur­
ing bridge Type 1. The "Avo" d.c. 
amplifier will give a full-scale reading 
down tO 3 X 10-13 amp, and has 
been designed in conjunction with 
A.E.R.E., Harwell, and the N.P.L., 
Teddington, for standardization pur­
poses. 

Avo, Ltd., 92{96, Vauxhall Bridge 
Road, London, S. W.l . 

B.B.C. {301, 302) 

A large part of the engineering 
section of the B.B.C. stand is devoted 
to recording. Modern studio mag­
netic-tape equipment can be com­
pared with the steel-tape recorder 
used in 1935. The latest piece of 
recording equipment is for use in the 
field and will handle up to four 
microphones. The equipment used 
for locating faults in " salvaged " 
magnetic tape can also be seen in 
operation. 

Demonstrations of v.h.f. sound 
reception compared with that pro­
vided by a medium-:wave receiver are 
again being given throughout the 
duration of the show. 

A s.h.f. radio link is being used to 
transmit television from one end of 
the hall to the other. 

British Broadcasting Corporation, 
Broadcasting House, London, W.l. 

BELLING-LEE (55) 

An indoor aerial of compact and ver­
satile design for reception of B.B.C. 
and I.T.A. television and f.m. broad­
cast is one of the latest additions to 
the Belling-Lee family of aerials. 
Known as the " Golden V " it has 
two elements which are adjustable 
for length and angle to provide the 
best reception on all three services. 

A range of lightweight attic aerials 
made from strip and channel-section 
aluminium alloy is also new. The 
aerials are factory assembled and 
collapsed for transport, and the 
elements snap into position for 
erection. 

In addition to a comprehensive 
display of outdoor TV and f.m. aerials 
there will be a wide selection of 
accessories including interference 
suppressors, connectors and terminals 
of all kinds. 

Belling and Lee, Ltd., Great Cambridge 
Road, Enfield, Middlesex. 

BRIMAR (6) 

Special " Quality " valves in the " T " 
range of this firm will be featured in 
the display and also special-purpose 
valves for communications, trans­
mitting and industrial purposes from 
the S.T.C. catalogue. 

Among domestic types is a full 
range of a.c./ d.c. television receiving 
valves covering Bands I and III, and 
valves for a.m./f.m. receivers. 

New transistors will be shown, 
together with germanium diodes, 
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Acos MIC39-I · crystal microphone. 

Brimistors, thermistors and hermetic 
seals. In addition, there will be a 
selection of miniature and sub­
miniature tantalum capacitors and a 
range of Permalloys including spiral 
tape cores. Quartz crystals and 
high-stability carbon resistors will 
also be on view. 

Standard Telephones and Cables, Ltd., 
Footscray, Sidcup, Kent. 

BULGIN (59) 

Several new components have been 
added this year to the extremely wide 
and comprehensive range of parts 
made by this firm. The total must 
now amount to several thousand 
separate items. 

The additions include a new design 
of knob with coloured inserts for 
coding purposes on equipment having 
a multiplicity of knobs; neon signal 
lamps; panel signal-lamp fittings 
for 15 W lamps; cartridge fuses and 
switches of the type once known as 
key switches, but now called open­
blade leaf switches. They have 
nickel-silver blades and pure silver 
contacts and are sufficiently small to 
justify the description " miniature ". 

Components designed for printed 
circuit applications are included. 

A. F. Bulgin and Co., Ltd., By-Pass 
Road, Barking, Essex. 

BURWELL (205) 

The principal feature of this firm's 
display will be a range of television 
and f.m. aerials built up from one 
basic unit and a series of add-on 
units. Known as the "View-Well" 
series the basic unit is a 3-element 

· Band-III Yagi. Additional Band-III 
elements can be added in the form of 
directors. 

·Burwell Products, Ltd., 116, Blackheath 
Road, London, S.E./0. 

BUSH (5 , 37) 

A special stand for demonstrating 

Antiference ' 'Antex-Pius ' ' twin-band tele­
vision aerial. 

television sets will provide seating 
accommodation for nearly 100 people. 

A new 21-inch set, TV79, heads 
the list of television receivers to be 
shown. 

Sound receivers include a new 
v.h.f. set, the VHF62. It gives 
reception also on medium and long 
waves, and aerials for all bands are 
built in, though sockets for external 
aerials are provided as well. Piano­
key switches are used for wavechange, 
gramophone and on/off. Another 
new set is a lightweight battery 
portable, BP61, for medium- and 
long-wave reception. It has a S-in 
loudspeaker and the qn/ off switch is 
operated by opening and closing the 
lid. The weight, with batteries, is 
6 lb. 

This firm has recently started to 
produce record players, and on show 
will be a single player and one with 
an automatic changer, types RP20 
and RP21. 

Bush Radio, Ltd., Power Road, London, 
W.4. 

COLLARO (26) 

A range of four-speed gramophone 
record players including a new design 
of record changer, the "Conquest," 
is shown. Four types of crystal and 
one ceramic cartridge are available to 
suit the various output voltages which 
may be required. 

The latest version of the tape 
"Transcriptor" (Mark Ill) includes 
a completely redesigned, lighter 
mechanical interlocking system for 
the push buttons. A · revolution 
counter has also been fitted. This 
" Transcriptor " can now be supplied 
with a suitable pre-amplifier and 
power pack. 

Co/faro, Ltd., By-Pass Road, Barking, 
Essex. 
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all the a.m., v.h.f./f.m. and television 
broadcast bands. 

An interesting instrument which 
gives a clear and simple presentation 
of measurements is the LCR measur- 
ing bridge Type 1. The " Avo " d.c. 
amplifier will give a full-scale reading 
down to 3 x 10-13 amp, and has 
been designed in conjunction with 
A.E.R.E., Harwell, and the N.P.L., 
Teddington, for standardization pur- 
poses. 

/Wo, Ltd., 92/96, Vauxhall Bridge 
Road, London, S.W.I. 

B.B.C. (301, 302) 
A large part of the engineering 
section of the B.B.C. stand is devoted 
to recording. Modern studio mag- 
netic-tape equipment can be com- 
pared with the steel-tape recorder 
used in 1935. The latest piece of 
recording equipment is for use in the 
field and will handle up to four 
microphones. The equipment used 
for locating faults in "salvaged" 
magnetic tape can also be seen in 
operation. 

Demonstrations of v.h.f. sound 
reception compared with that pro- 
vided by a medium-wave receiver are 
again being given throughout the 
duration of the show. 

A sh.f. radio link is being used to 
transmit television from one end of 
the hall to the other. 

British Broadcasting Corporation, 
Broadcasting House, London, W.I. 

BELLING-LEE (55) 
An indoor aerial of compact and ver- 
satile design for reception of B.B.C. 
and I.T.A. television and f.m. broad- 
cast is one of the latest additions to 
the Belling-Lee family of aerials. 
Known as the "Golden V" it has 
two elements which are adjustable 
for length and angle to provide the 
best reception on all three services. 

A range of lightweight attic aerials 
made from strip and channel-section 
aluminium alloy is also new. The 
aerials are factory assembled and 
collapsed for transport, and the 
elements snap into position for 
erection. 

In addition to a comprehensive 
display of outdoor TV and f.m. aerials 
there will be a wide selection of 
accessories including interference 
suppressors, connectors and terminals 
of all kinds. 

Belling and Lee, Ltd., Great Cambridge 
Road, Enfield, Middlesex. 

BRIMAR (i) 
Special " Quality " valves in the " T " 
range of this firm will be featured in 
the display and also special-purpose 
valves for communications, trans- 
mitting and industrial purposes from 
the S.T.C. catalogue. 

Among domestic types is a full 
range of a.c./d.c. television receiving 
valves covering Bands I and III, and 
valves for a.m./f.m. receivers. 

New transistors will be shown, 
together with germanium diodes. 

M 1 
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Acos MIC39-I crystal microphone. 

Brimistors, thermistors and hermetic 
seals. In addition, there will be a 
selection of miniature and sub- 
miniature tantalum capacitors and a 
range of Permalloys including spiral 
tape cores. Quartz crystals and 
high-stability carbon resistors will 
also be on view. 

Standard Telephones and Cables, Ltd., 
Footscray, Sidcup, Kent. 

BULGIN (59) 
Several new components have been 
added this year to the extremely wide 
and comprehensive range of parts 
made by this firm. The total must 
now amount to several thousand 
separate items. 

The additions include a new design 
of knob with coloured inserts for 
coding purposes on equipment having 
a multiplicity of knobs; neon signal 
lamps; panel signal-lamp fittings 
for 15 W lamps; cartridge fuses and 
switches of the type once known as 
key switches, but now called open- 
blade leaf switches. They have 
nickel-silver blades and pure silver 
contacts and are sufficiently small to 
justify the description "miniature". 

Components designed for printed 
circuit applications are included. 

A. F. Bulgin and Co., Ltd., By-Pass 
Road, Barking, Essex. 

BURWELL (205) 
The principal feature of this firm's 
display will be a range of television 
and f.m. aerials built up from one 
basic unit and a series of add-on 
units. Known as the "View-Well" 
series the basic unit is a 3-element 
Band-III Yagi. Additional Band-Ill 
elements can be added in the form of 
directors. 

Burwell Products, Ltd., 116, Blackheath 
Road, London, S.E.IO. 

BUSH (5. 37) 
A special stand for demonstrating 

Antiference "Antex-Plus " twin-band tele- 
vision aerial. 

television sets will provide seating 
accommodation for nearly 100 people. 

A new 21-inch set, TV79, heads 
the list of television receivers to be 
shown. 

Sound receivers include a new 
v.h.f. set, the VHF62. It gives 
reception also on medium and long 
waves, and aerials for all bands are 
built in, though sockets for external 
aerials are provided as well. Piano- 
key switches are used for wavechange, 
gramophone and on/off. Another 
new set is a lightweight battery 
portable, BP61, for medium- and 
long-wave reception. It has a 5-in 
loudspeaker and the on/off switch is 
operated by opening and closing the 
lid. The weight, with batteries, is 
6 lb. 

This firm has recently started to 
produce record players, and on show 
will be a single player and one with 
an automatic changer, types RP20 
and RP21. 

Bush Radio, Ltd., Power Road, London, 
W.4. 

COLLARO (24) 
A range of four-speed gramophone 
record players including a new design 
of record changer, the " Conquest," 
is shown. Four types of crystal and 
one ceramic cartridge are available to 
suit the various output voltages which 
may be required. 

The latest version of the tape 
" Transcriptor " (Mark III) includes 
a completely redesigned, lighter 
mechanical interlocking system for 
the push buttons. A revolution 
counter has also been fitted. This 
" Transcriptor " can now be supplied 
with a suitable pre-amplifier and 
power pack. 

Collaro, Ltd., By-Pass Road, Barking, 
Essex. 
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C::OSSOR (29) 

Printed circuits are widely used in 
this year's Cossor receivers and port­
able record players giving compact­
ness, light weight and reliability. 
Typical examples are the Models 544 
and 545, the latter being a radio­
gramophone. 

A larger radio-gramophone, the 
Model 529 is provided with a v.h.f./ 
f.m. range and has three loudspeakers 
with crossover networks. The peren­
nial " Melody Maker " table model 
receiver is available in two forms 
both of which make provision for 
v.h.f./f.m. programmes. 

The chassis of the Cossor television 
receivers (17 in and 21 in) have been 
redesigned for better performance, 
easier maintenance, and long-range 
versions for fringe areas are available. 

Cossor Instruments will be showing 
kits of parts for constructing oscillo­
scopes, etc. 

Cossor Radio and Television, Ltd., 
Cossor House, Highbury Grove, London, 
N.S. 

DALLAS (2 16) 

This firm of wholesalers will be 
showing also their own proprietary 
range of " Scala" portable electric 
gramophone reproducers. Six models 
are available from a 1 t-watt single­
valve (plus rectifier) amplifier with 
4-speed turntable (Model SP I 1) to 
one with an 8-watt push-pull output. 

john E. Dallas and Sons, Ltd., Clifton 
Street, London, E.C.2. 

DECCA (28) 

Occupying a prominent place on this 
stand will be the Model 555, a tele­
vision/radio-gram fitted with a 17-in 
tube, automatic record changer, twin­
loudspeaker system and full-range 
tone control. The radio is for v .h.f. 

The Model RG200 radio-gram is 
also a new model and it covers four 
wavebands including v.h.f. A triple­
loudspeaker system is embodied 
together with 4-speed aJ.ltomatic 
record changer and turnover crystal 
pickup. This and the Model 500 
are housed in contemporary-styled 
cabinets. 

The range of television receivers 
includes 14-in, 17-in and 21-in 
models, some of which provide for 
v.h.f. radio reception. 

There will be a new " Deccalian " 
record player with four-speed auto­
matic changer and high-fidelity sound 
amplifier. 

Decca Record Co., Ltd., 1-3, Brixton 
Road, London, S. W.9. 

DEFIANT (4) 

The redesigned range of television 
receivers has turret tuning, improved 
focusing and noise limiting and a.g.c. 
on both sound and vision. A 21-in 
model has been added to the range 
of table receivers and some 17-in 
television models are now available 
with provision for the reception also 
of the B.B.C. v.h.f. sound service. 

Two new radio-gramophones-one 
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in the " Continental " style of cabinet 
-are to be shown; both have 4-speed 
automatic record changers. 

Most of last year's sound broad­
cast receivers are retained, but a car 
radio receiver and a new midget 
receiver are interesting additions. 

Co-operative Wholesale Society, Ltd., 
I, Balloon Street, Manchester. 

DESIG N FURNITURE (210) 

Record storage cabinets with flexible 
roll-front doors, and tables for tele­
vision receivers are the principal 
features of the display. A special table 
designed for the Murphy V310 and 
V320 receivers is worthy of note. 

Design Furniture, Ltd., Carnwath Road, 
London, S. W.6. 

DO MAI N (219) 

This firm specializes in metal trol­
leys for electronic equipment, and 
also stands for television receivers. 
A new range has been designed 
which goes up to sizes for the largest 
sets. 

Domain Products Ltd., Barnby Street, 
London, N. W.l. 

D UBI LI ER (57) 

Fixed capacitors for receivers, trans­
mitters and power-factor correction, 
fixed standard and precision resistors 
and volume controls will form the 
backbone of Dubilier's exhibit. Some 
miniature carbon-track volume con­
trols will repay examination and there 
will be a comprehensive display of 
interference suppressors to be shown 
as complete units and also as separate 
components, such as miniature r.f. 

Ekco Model BP321 ("Companion"). 

chokes and capacitors, for incorporat­
ing in small domestic electrical 
appliances. Some are designed especi­
ally for TV interference suppression. 

Encapsulated, precision wire-
wound resistors are another Dubilier 
product. A special feature will b() 
made of capacitors and resistors for 
printed circuits. 

Dubilier Condenser Co. ( 1925), Ltd., 
Ducon Works, Victoria Road, North 
Acton, London, W.3. 

DYNATRON (33) 

A new 17-in combined television and 
f.m. receiver known as the" Knights­
bridge," or alternatively as Model 
TV30CK, accompanied by a new 
radio-gramophone styled the "Edin­
burgh" (Model RG 14) will occupy 
prominent places on this stand. The 
RG 14 is an 11-valve set covering a.m. 
and f.m. transmissions and embody­
ing a bass-reflex loudspeaker system. 
Another new item is a transportable 
record player designed for high­
quality sound reproduction. 

The exhibit will include 17 -in and 
21-in TV sets all with v.h.f. radio. 

Dynatron Radio, Ltd., The Firs, Castle 
Hill, Maidenhead, Berks. 

E.A.P. (9) 

A new tape recorder, the "Triple 
Three," is an addition to the "Eliza­
bethan " range. The amplifier incor­
porates a six-watt "ultra-linear" 
output stage which feeds either the 
internal speaker system of one 
9-in X S-in elliptical bass speaker and 
two 3-in-diameter tweeters, or any 
15-ohm external speaker. Signals 
can be reproduced and recorded 
simultaneously, a "magic eye" pro­
viding recording level indication. A 
ribbon microphone is supplied. The 
"Elizabethan de Luxe," an improved 
version of the "Elizabethan" tape 
recorder, and the "Elizabethan" 
v.h.f./f.m. tuner are also shown. 

E.A.P. (Tape Recorders), Ltd., 9, Field 
Place, St. john Street, London, E. C./. 

E.A.R. (41) 

A wide range of console record repro­
ducers as well as portable electric 
gramophones are shown. A new 
model is the " Concert Reproducer," 
which includes four loudspeakers in 
a reflex chamber sealed off from the 
amplifier, ,control unit and record 
player. 

The range of high-fidelity units 
now includes a version of the " Triple 
Four" amplifier for use with low 
output variable reluctance pickups, a 
separate three-speaker system, and a 
switched v.h.f./f.m. tuner. 

Electric Audio Reproducers, Ltd., The 
Square, lsleworth, Middlesex. 

E.M.I. (18, 108) 

Three types of "Emitape " are 
available; the "Long Play 99" 
which gives a 50 % increase in re­
cording time over the general­
purpose "88 " for a given spool size, 
and also " 77 " which is specially 
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COSSOR (29) 
Printed circuits are widely used in 
this year's Cossor receivers and port- 
able record players giving compact- 
ness, light weight and reliability. 
Typical examples are the Models 544 
and 545, the latter being a radio- 
gramophone. 

A larger radio-gramophone, the 
Model 529 is provided with a y.h.f./ 
f.m. range and has three loudspeakers 
with crossover networks. The peren- 
nial " Melody Maker " table model 
receiver is available in two forms 
both of which make provision for 
v.h.f./f.m. programmes. 

The chassis of the Cossor television 
receivers (17 in and 21 in) have been 
redesigned for better performance, 
easier maintenance, and long-range 
versions for fringe areas are available. 

Cossor Instruments will be showing 
kits of parts for constructing oscillo- 
scopes, etc. 

Cossor Radio and Television, Ltd., 
Cossor House, Highbury Grove, London, 
N.5. 

DALLAS (216) 
This firm of wholesalers will be 
showing also their own proprietary 
range of " Scala" portable electric 
gramophone reproducers. Six models 
are available from a IJr-watt single- 
valve (plus rectifier) amplifier with 
4-speed turntable (Model SP/1) to 
one with an 8-watt push-pull output. 

John E. Dallas and Sons, Ltd., Clifton 
Street, London, E.C.2. 

DECCA (28) 
Occupying a prominent place on this 
stand will be the Model 555, a tele- 
vision/radio-gram fitted with a 17-in 
tube, automatic record changer, twin- 
loudspeaker system and full-range 
tone control. The radio is for v.h.f. 

The Model RG200 radio-gram is 
also a new model and it covers four 
wavebands including v.h.f. A triple- 
loudspeaker system is embodied 
together with 4-speed automatic 
record changer and turnover crystal 
pickup. This and the Model 500 
are housed in contemporary-styled 
cabinets. 

The range of television receivers 
includes 14-in, 17-in and 21-in 
models, some of which provide for 
v.hi. radio reception. 

There will be a new " Deccalian " 
record player with four-speed auto- 
matic changer and high-fidelity sound 
amplifier. 

Decca Record Co., Ltd., 1-3, Brixton 
Road, London, S,W.9. 

DEFIANT (4) 
The redesigned range of television 
receivers has turret tuning, improved 
focusing and noise limiting and a.g.c. 
on both sound and vision. A 21-in 
model has been added to the range 
of table receivers and some 17-in 
television models are now available 
with provision for the reception also 
of the B.B.C. v.h.f. sound service. 

Two new radio-gramophones—one 

in the " Continental " style of cabinet 
—are to be shown; both have 4-speed 
automatic record changers. 

Most of last year's sound broad- 
cast receivers are retained, but a car 
radio receiver and a new midget 
receiver are interesting additions. 

Co-operative Wholesale Society, Ltd., 
I, Balloon Street, Manchester. 

DESIGN FURNITURE (210) 
Record storage cabinets with flexible 
roll-front doors, and tables for tele- 
vision receivers are the principal 
features of the display. A special table 
designed for the Murphy V310 and 
V320 receivers is worthy of note. 

Design Furniture, Ltd., Carnwath Road, 
London, S.W.6. 

DOMAIN (219) 
This firm specializes in metal trol- 
leys for electronic equipment, and 
also stands for television receivers. 
A new range has been designed 
which goes up to sizes for the largest 
sets. 

Domain Products Ltd., Barnby Street, 
London, N.W.I. 

DUBILIER (57) 
Fixed capacitors for receivers, trans- 
mitters and power-factor correction, 
fixed standard and precision resistors 
and volume controls will form the 
backbone of Dubilier's exhibit. Some 
miniature carbon-track volume con- 
trols will repay examination and there 
will be a comprehensive display of 
interference suppressors to be shown 
as complete units and also as separate 
components, such as miniature r.f. 

Bush TV79. 

«-  f •: 

Ekco Model BP32I ("Companion"). 

chokes and capacitors, for incorporat- 
ing in small domestic electrical 
appliances. Some are designed especi- 
ally for TV interference suppression. 

Encapsulated, precision wire- 
wound resistors are another Dubilier 
product. A special feature will be 
made of capacitors and resistors for 
printed circuits. 

Dubilier Condenser Co. (1925), Ltd., 
Ducon Works, Victoria Road, North 
Acton, London, W.3. 

DYNATRON (33) 
A new 17-in combined television and 
f.m. receiver known as the " Knights- 
bridge," or alternatively as Model 
TV30CK, accompanied by a new 
radio-gramophone styled the "Edin- 
burgh " (Model RG14) will occupy 
prominent places on this stand. The 
RG14 is an 11-valve set covering a.m. 
and f.m. transmissions and embody- 
ing a bass-reflex loudspeaker system. 
Another new item is a transportable 
record player designed for high- 
quality sound reproduction. 

The exhibit will include 17-in and 
21-in TV sets all with v.h.f. radio, 

Dynatron Radio, Ltd., The Firs, Castle 
Hill, Maidenhead, Berks. 

E.A.P. (9) 
A new tape recorder, the "Triple 
Three," is an addition to the " Eliza- 
bethan " range. The amplifier incor- 
porates a six-watt "ultra-linear" 
output stage which feeds either the 
internal speaker system of one 
9-in X 5-in elliptical bass speaker and 
two 3-in-diameter tweeters, or any 
15-ohm external speaker. Signals 
can be reproduced and recorded 
simultaneously, a " magic eye " pro- 
viding recording level indication. A 
ribbon microphone is supplied. The 
" Elizabethan de Luxe," an improved 
version of the " Elizabethan" tape 
recorder, and the " Elizabethan" 
v.h.f./f.m. tuner are also shown. 

E.A.P. (Tape Recorders), Ltd., 9, Field 
Place, St. John Street, London, E.C.I. 

E.A.R. (41) 
A wide range of console record repro- 
ducers as well as portable electric 
gramophones are shown. A new 
model is the " Concert Reproducer," 
which includes four loudspeakers in 
a reflex chamber sealed off from the 
amplifier, control unit and record 
player. 

The range of high-fidelity units 
now includes a version of the " Triple 
Four" amplifier for use with low 
output variable reluctance pickups, a 
separate three-speaker system, and a 
switched v.h.f./f.m. tuner. 

Electric Audio Reproducers, Ltd., The 
Square, Isleworth, Middlesex. 

E.M.I. (18, 108) 
Three types of " Emitape" are 
available; the "Long Play 99" 
which gives a 50% increase in re- 
cording time over the general- 
purpose " 88 " for a given spool size, 
and also " 77" which is specially 
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E.A.R. Trio console speaker. 

tested for professional and scientific 
use. The range of seven spool sizes 
which can be obtained now includes 
St in. The specially made 5-ft­
diameter spool which is shown holds 
33,000 ft of 4-in-wide "Emitape." 
An accessory kit for tape editing pur-
poses is also available. Magnetic . 
recording " Emifilm " can be ob­
tained in 35-, 17.5- and 16-mm sizes. 
The oxide coating is polished to 
reduce wear on the record and replay 
heads. " Emidisc " lacquer record­
ing blanks in four grades and sizes 
are also on show. 

Professional recording equipment 
shown consists of the L2 battery­
operated portable recorder, the 
transportable TR51, and the TR90. 
E.M.I. Sales and Service Ltd., Hayes, 
Middlesex. 

E.M.I. INSTITUTES (307) 

The Institutes' postal tuition courses, 
with which components for the 
home construction of equipment are 
provided, are featured on this stand. 

E.M.J. Institutes, Ltd., 43, Grove Park 
Road, London, N.4. 

EKCO (24) 

Among the new Ekco sets to be seen 
this year will be the Model TC315, 
a 21-in television receiver with f.rrt. 
radio. It embodies an aluminized 
tube, multi-channel turret tuner, 
flywheel sync, spot wobble and auto­
matic picture and sound control. It 
will be accompanied by another 
21-in model (T312), available either 
as a table set or, fitted with legs, as 
a floor-standing model. It does not 
provide f.m. reception but has many 
of the features of the TC315. 

Included among new sound re­
ceivers will be a six-valve a.m./f.m. 
model (A320) with twin loud­
speakers, self-contained aerials and 
a 7-watt output stage. The latest 
"Companion " battery portable 
(Model BP321) has a printed circuit, 
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low-consumption valves and a novel 
tuning scale. 

E. K. Cole, Ltd., Southend-on-Sea, 
Essex. 

EVER READY (3 1) 

A number of battery portables by 
Ever Ready and the associate com­
pany Berec (Radio), Ltd., are 
shown. The Berec " Skyscraper " 
(Mark II) is a seven-valve superhet 
battery model covering medium and 
short waves (up to 30 Mc/s). Each 
company will be showing two port­
able transistor receivers. A nine-valve 
a.m./f.m. set. is also shown by Ever 
Ready. 

A number of dry batteries which 
have been specially developed for 
transistors are shown in addition to 
the usual very wide range made by 
Ever Ready. · 

The Ever Ready Co. (Great Britain), 
Ltd., Hercules Place, London, N.7. 

EXPANDED METAL (124) 

Fifteen vertical and thirteen chevron 
patterns in expanded aluminium 
mesh provide a change from the 
plain diamond array often seen in 
metal loudspeaker grilles. Anodiz­
ation in 12 different colours is pos­
sible. 

The Expanded Metal Co. Ltd., Caxton 
Street, London, S. W.l. 

FERGUSON (14) 

A number of recent additions to the 
range of radio or television receivers 
and radio-grams are shown. These 
include a lightweight battery port­
able, the " Flair," and a 3-valve 
(plus metal rectifier) a.c./ d. c. mains 
transportable, the "Fame." The 
new radio-grams include the "Fan­
tasia II," an a.m./f.m. model in­
corporating a push-pull output stage 
and 3-speaker system consisting of 
a 10-in bass unit, 6 x 4-in elliptical 
speaker and 4-in tweeter. The 305T 
and 307T are new 17- and 21-in tele-

vision fringe reception sets incor­
porating electrostatically focused 
tubes and keyed a.g.c. circuitry. 
Another new addition is the 
"Fortune" 2-valve record player 
with a 6-watt push-pull output stage 
and 6±-in twin diaphragm speaker. 

Thorn Electrical Industries, Ltd., I OS­
I 09, judd: Street, London, W. C.l. 

FERRANTI (36) 

This firm has now brought .out a 
record reproducer for the first time. 
It is a 4-speed transportable, model 
RP1008, in a lightweight case. 

The range of television receivers 
includes a new 17 -in console model, 
the TC1004, which has flywheel 
synchronization, and an automatic 
interference inverter. It incorporates 
a v.h.f. sound waveband. 

Another new television set is the 
21-in table model T1006. The cabinet 
forms a shell which can be removed 
from the base to expose the chassis 
and tube for servicing. Others in 
the range are the 14-in and 17-in 
table models Tl001 and T1002, both 
of which are for a.c./d.c. mains, have 
turret tuners and automatic inter­
ference inverters. 

Ferranti' Radio and Television, Ltd., 
41-47, Old Street, London, E.C.I. 

FIELD ("RECORD HOUSING") (207) 

The "Nordyk" line and other record 
storage carrying cases or cabinets, 
and also a number of hi-fidelity 
equipment units are available in both 
traditional and contemporary styles. 
A resistively loaded bass reflex loud­
speaker cabinet can also be obtained. 

The " Simplex " and "Royal" 
record indexing systems are useful 
accessories. 

N. and S. B. Field and Co. Ltd., 
"Record Housing," Brook Road, London, 
N.22. 
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Professional recording equipment 
shown consists of the L2 battery- 
operated portable recorder, the 
transportable TR51, and the TR90. 
E.M.I. Sales and Service Ltd., Hayes, 
Middlesex. 

E.M.I. INSTITUTES (307) 
nstitutes' postal tuition courses, 
which components for the 
construction of equipment are 
led, are featured on this stand. 
/. Institutes, Ltd., 43, Grove Park 
London, N.4. 

EKCO (24) 
g the new Ekco sets to be seen 
ear will be the Model TC315, 
n television receiver with f.m. 

It embodies an aluminized 
multi-channel turret tuner, 

eel sync, spot wobble and auto- 
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able transistor receivers. A nine-valve 
a.m./f.m. set. is also shown by Ever 
Ready. 

A number of dry batteries which 
have been specially developed for 
transistors are shown in addition to 
the usual very wide range made by 
Ever Ready. 

The Ever Ready Co. (Great Britain), 
Ltd., Hercules Place, London, N.7. 

EXPANDED METAL (124) 
Fifteen vertical and thirteen chevron 
patterns in expanded aluminium 
mesh provide a change from the 
plain diamond array often seen in 
metal loudspeaker grilles. Anodiz- 
ation in 12 different colours is pos- 
sible. 

The Expanded Metal Co. Ltd., Caxton 
Street, London, S.W.I. 

FERGUSON (14) 
A number of recent additions to the 
range of radio or television receivers 
and radio-grams are shown. These 
include a lightweight battery port- 
able, the " Flair," and a 3-valve 
(plus metal rectifier') a.c./d.c. mains 
transportable, the " Fame." The 
new radio-grams include the " Fan- 
tasia II," an a.m./f.m. model in- 
corporating a push-pull output stage 
and 3-speaker system consisting of 
a 10-in bass unit, 6 x 4-in elliptical 
speaker and 4-in tweeter. The 305T 
and 307T are new 17- and 21-in tele- 

This firm has now brought out a 
record reproducer for the first time. 
It is a 4-speed transportable, model 
RP1008, in a lightweight case. 

The range of television receivers 
includes a new 17-in console model, 
the TCI004, which has flywheel 
synchronization, and an automatic 
interference inverter. It incorporates 
a v.h.f. sound waveband. 

Another new television set is the 
21-in table model T1006. The cabinet 
forms a shell which can be removed 
from the base to expose the chassis 
and tube for servicing. Others in 
the range are the 14-in and 17-in 
table models T1001 and T1002, both 
of which are for a.c./d.c. mains, have 
turret tuners and automatic inter- 
ference inverters. 

Ferranti Radio and Television, Ltd., 
41-47, Old Street, London, E.C.I. 

FIELD ("RECORD HOUSING") (207) 
The " Nordyk " line and other record 
storage carrying cases or cabinets, 
and also a number of hi-fidelity 
equipment units are available in both 
traditional and contemporary styles. 
A resistively loaded bass reflex loud- 
speaker cabinet can also be obtained. 

The "Simplex" and "Royal" 
record indexing systems are useful 
accessories. 

N. and S. 6. Field and Co. Ltd., 
"Record Housing," Brook Road, London, 
N.22. 
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FUND FOR THE BLIND (311) 

A live demonstration shows how 
blind people can be employed on the 
production and testing of radio 
equipment. Specially adapted test 
and measuring instruments are avail­
able for the use of the blind. 

Greater London Fund for the Blind, 
2, Wyndham Place, London, W.l. 

G.E.C. (10) 

Six germanium transistors and one 
germanium diode are used in the 
portable transistor sound receiver, 
BC1650, introduced by this firm. It 
is built on a printed circuit, has a 
ferrite-rod aerial for the two wave­
bands, medium and long, and uses a 
class-B push-pull output stage to 
drive _the 7in x 4in elliptical loud­
speaker. Power is from four unit 
cells, giving operation for about six 
months at four hours a day. Also on 
show will be the battery portable 
BC1452 and a.c./ d.c. transportable 
BC6447, both with printed circuits. 

In television receivers the latest 
sets are two 17-in table models 
BT8742 and BT2748, both of which 
incorporate v.h.f sound and have a 
new type of 12-position turret tuner 
of light construction designed for 
clip-in-coils. Three positions on this 
turret are used for v.h.f. programmes. 

Transistors will be featured in a 
display showing their construction 
and possible applications. There will 
also be a demonstration of the new 
"Periphonic" loudspeaker system. 

General Electric Co., Ltd., Magnet 
House, Kingsway, London, W. C.2. 

G.P.O. (306) 

The part played by the G.P.O. in 
providing and maintaining the links 
between the sources of programmes 
and the transmitters is featured on 
this stand. Among the equipment 
being demonstrated is an 11-stage 
video repeater capable of equalizing 
up to 60dB cable loss at 3 Mc/s. A 
waveform generator for lining up 
cable pairs is also shown. This pro­
duces a standard line period of 
approx. 100 Jl.Sec containing negative­
going 10-Jl.sec sync pulses, a posi­
tive-going sine-squared pulse and a 
positive-going bar of 40 Jl.Sec dura­
tion. The shaped waveform is fed 
into the cable pair and the video 
repeater adjusted until the received 
and sent waveforms are as nearly 
identical as possible. 

General Post Office, St. Martin 's-le­
Grand, London, E.C.I . 

GARRARD (22) 

In the RC98 record changer an elec­
trical speed control and switch click 
suppressor are provided in addition to 
the standard features of the RC88 
four-speed model. Other four-speed 
single record players and changers, 
and also the miniature battery­
operated 45-r.p.m. BA1 are shown. 

The range of crystal pickups 
available includes high-output or 
high-compliance models. A specially 
designed transcription pickup arm, 
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the TPAlO, has the Garrard moving 
coil GMC5 pickup head fitted. 

Garrard Engineering and Manufactur­
ing Co., Ltd., Swindon, Wilts. 

GOODMANS (116) 

The Goodmans 315 reproducer is 
designed round a standard 12-in 
Audiom 60 bass speaker and the 
middle- and upper-frequency, horn­
loaded pressure units introduced last 
year. The bass speaker is housed in 
a lagged reflex chamber loaded by an 
"Acoustical Resistance " unit. Con­
stant-impedance attenuators giving 
2dB steps up to 12dB are provided 
for the mid-range and treble units. 
Interesting, too, is a full-range elec­
trostatic loudspeaker which will be 
demonstrated. A number of standard 
single- or two-speaker systems are 
also shown. 

Goodmans Industries, Ltd., Axiom 
Works, Wembley, Middlesex. 

H.M.V. (12) 

Most of the sound broadcast re­
ceivers and radio-gramophones in 
the H.M.V. range this year are 
capable of receiving the v.h.f./f.m. 
transmissions as well as the normal 
medium- and long-wave stations. 
Emphasis is on quality of reproduc­
tion and special elliptical loud­
speakers have been developed to 
make the best use of the improved 
performance of f.m. stations. 

A transportable television receiver 
(Model 1864) with a special light­
weight ,chassis has been introduced 
and a new " fringe " model television 
receiver (Model 1867) also incorpor­
ates a v.h.f./f.m. sound broadcast 
receiver. 

The Gramophone Company, Ltd., 21, 
Cavendish Place, London, W.l. 

HARTIQUE (110) 

A wide choice of television tables 
and record storage cabinets is offered 
by this firm in period and contem­
porary designs. The " Stayrite" all­
purpose folding table will accommo­
date the largest television receivers. 

Hartique Products, 243, Upper Street, 
Islington, London, N.J. 

HOBDAY (123) 

Distributors to the trade of television 
and sound receivers, record players, 
tape recorders, etc. 

Hobday Bros., Ltd., 21(27, Great 
Eastern Street, London, E. C.2. 

HUNT (48) 

This firm specializes in the manufac­
ture of fixed capacitors of all kinds, 
including miniature types. Improve­
ments in some of their electrolytic 
types has enabled · the upper limit of 
operating temperature to be raised to 
85 o C without reduction in the work­
ing voltages. Reduction in size for 
a given capacitance and voltage rat­
ing is another line of development 
and the results in the form of new 
miniatures and sub-miniatures will 
be shown on the stand. Among the 
dielectric materials used in Hunt 

capacitors will be found paper 
(metallized), plastic film, mica and 
ceramic of various kinds. Some of 
these materials will figure in the 
range of capacitors produced especi­
ally for printed circuits. 

A. H. Hunt (Capacitors), Ltd., Bendon 
Valley , Garratt Lane, London, S. W./8. 

I.T.A. (303) 

This stand is largely devoted to the 
activities of the programme contrac­
tors - Associated-Rediffusion and 
Associated Television-but there is 
an information section where tech­
nical as well as organizational ques­
tions are dealt with. 

Independent Television Authority, 14, 
Princes Gate, London, S. W.7. 

INVICTA (23) 

New models which have been pro­
duced since the last Radio Show are 
mains transportable, battery, and 
battery/mains receivers, and also one 
17- and two 21-in television sets. 
The complete range includes a nine­
channel Band III converter. 

lnvicta Radio, Ltd., 100, Gt. Portland 
Street, London, W.l. 

J. B. CABINETS (209) 

Radio, television and radio-gram 
cabinets for the trade are available. 

J.B. Manufacturing Co. (Cabinets), 
Ltd., Howard Way, Harlow, Essex. 

J-BEAM AERIALS (17) 

The distinctive type of "skeleton 
slot " developed by this firm is now 
used as the main element in a basic 
Band-III aerial described as a 
"Double Four." This consists of 
slot, two reflectors and four directors 
and where more gain than the basic 
unit provides is required additional 
units are added. These are termed 
" Plus " units, and take the form of 
extra directors. 

]-Beam Aerials, Ltd., Westonia, Wes­
ton Favell, Northampton. 

JOKKI (208) 

A new system of record filing con­
sists of strips of flexible plastic in 
several colours, cut with a groove to 
fit the edges of any size standard 
record, or the sleeves of microgroove 
re.eords. Ready cut self-adhesive 
labels on which the titles can be 
written are available for sticking on 
the backs of the strips. 

Power judd and Co. Ltd., 94, East Hill, 
London, S. W./8. 

K.B. (IS) 
A low-priced transportable receiver 
for a.m. sound reception, the 
" Minuet " is one of the new exhibits 
this year. 

Reception of v.h.f. sound radio is 
a feature of the new "Majestic" 21-
inch television receiver. A console 
model, it has a 90 ° c.r. tube, fly­
wheel synchronization and a 10-inch 
high-flux loudspeaker. In the "N~w 
Queen Special" 17-inch set an In­
ternal aerial is provided. 
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FUND FOR THE BLIND (311) 
A live demonstration shows how 
blind people can be employed on the 
production and testing of radio 
equipment. Specially adapted test 
and measuring instruments are avail- 
able for the use of the blind. 

Greater London Fund for the Blind, 
2, Wyndham Place, London, W.I. 

G.E.C. (10) 
Six germanium transistors and one 
germanium diode are used in the 
portable transistor sound receiver, 
BC1650, introduced by this firm. It 
is built on a printed circuit, has a 
ferrite-rod aerial for the two wave- 
bands, medium and long, and uses a 
class-B push-pull output stage to 
drive the 7in x 4in elliptical loud- 
speaker. Power is from four unit 
cells, giving operation for about six 
months at four hours a day. Also on 
show will be the battery portable 
BC1452 and a.c./d.c. transportable 
BC6447, both with printed circuits. 

In television receivers the latest 
sets are two 17-in table models 
BT8742 and BT2748, both of which 
incorporate v.h.f sound and have a 
new type of 12-position turret tuner 
of light construction designed for 
clip-in-coils. Three positions on this 
turret are used for v.h.f. programmes. 

Transistors will be featured in a 
display showing their construction 
and possible applications. There will 
also be a demonstration of the new 
" Periphonic " loudspeaker system. 

General Electric Co., Ltd., Magnet 
House, Kingsway, London, W.C.2. 

C.P.O. (306) 
The part played by the G.P.O. in 
providing and maintaining the links 
between the sources of programmes 
and the transmitters is featured on 
this stand. Among the equipment 
being demonstrated is an 11-stage 
video repeater capable of equalizing 
up to 60dB cable loss at 3 Mc/s. A 
waveform generator for lining up 
cable pairs is also shown. This pro- 
duces a standard line period of 
approx. 100 /rsec containing negative- 
going 10-^sec sync pulses, a posi- 
tive-going sine-squared pulse and a 
positive-going bar of 40 /isec dura- 
tion. The shaped waveform is fed 
into the cable pair and the video 
repeater adjusted until the received 
and sent waveforms are as nearly 
identical as possible. 

General Post Office, St. Martin's-le- 
Grand, London, E.C.I. 

GARRARD (22) 
In the RC98 record changer an elec- 
trical speed control and switch click 
suppressor are provided in addition to 
the standard features of the RC88 
four-speed model. Other four-speed 
single record players and changers, 
and also the miniature battery- 
operated 45-r.p.m. BA1 are shown. 

The range of crystal pickups 
available includes high-output or 
high-compliance models. A specially 
designed transcription pickup arm, 

the TPA10, has the Garrard moving 
coil GMC5 pickup head fitted. 

Garrard Engineering and Manufactur- 
ing Co., Ltd., Swindon, Wilts. 

GOODMANS (116) 
The Goodmans 315 reproducer is 
designed round a standard 12-in 
Audiom 60 bass speaker and the 
middle- and upper-frequency, horn- 
loaded pressure units introduced last 
year. The bass speaker is housed in 
a lagged reflex chamber loaded by an 
" Acoustical Resistance " unit. Con- 
stant-impedance attenuators giving 
2dB steps up to 12dB are provided 
for the mid-range and treble units. 
Interesting, too, is a full-range elec- 
trostatic loudspeaker which will be 
demonstrated, A number of standard 
single- or two-speaker systems are 
also shown. 

Goodmans Industries, Ltd., Axiom 
Works, Wembley, Middlesex. 

H.M.V. (12) 
Most of the sound broadcast re- 
ceivers and radio-gramophones in 
the H.M.V. range this year are 
capable of receiving the v.h.f./f.ra. 
transmissions as well as the normal 
medium- and long-wave stations. 
Emphasis is on quality of reproduc- 
tion and special elliptical loud- 
speakers have been developed to 
make the best use of the improved 
performance of f.m. stations. 

A transportable television receiver 
(Model 1864) with a special light- 
weight chassis has been introduced 
and a new " fringe " model television 
receiver (Model 1867) also incorpor- 
ates a v.h.f./f.m. sound broadcast 
receiver. 

The Gramophone Company, Ltd., 21, 
Cavendish Place, London, W.I. 

HARTIQUE (110) 
A wide choice of television tables 
and record storage cabinets is offered 
by this firm in period and contem- 
porary designs. The " Stayrite " all- 
purpose folding table will accommo- 
date the largest television receivers. 

Hartique Products, 243, Upper Street, 
Islington, London, N.I. 

HOBDAY (123) 
Distributors to the trade of television 
and sound receivers, record players, 
tape recorders, etc. 

Hobday Bros., Ltd., 21/27, Great 
Eastern Street, London, EX.2. 

HUNT (48) 
This firm specializes in the manufac- 
ture of fixed capacitors of all kinds, 
including miniature types. Improve- 
ments in some of their electrolytic 
types has enabled the upper limit of 
operating temperature to be raised to 
85 "C without reduction in the work- 
ing voltages. Reduction in size for 
a given capacitance and voltage rat- 
ing is another line of development 
and the results in the form of new 
miniatures and sub-miniatures will 
be shown on the stand. Among the 
dielectric materials used in Hunt 

capacitors will be found paper 
(metallized), plastic film, mica and 
ceramic of various kinds. Some of 
these materials will figure in the 
range of capacitors produced especi- 
ally for printed circuits. 

A. H. Hunt (Capacitors), Ltd., Bendon 
Valley, Garratt Lane, London, S.W.I8. 

I.T.A. (303) 
This stand is largely devoted to the 
activities of the programme contrac- 
tors — Associated-Rediffusion and 
Associated Television—but there is 
an information section where tech- 
nical as well as organizational ques- 
tions are dealt with. 

Independent Television Authority, 14, 
Princes Gate, London, S.W.7. 

INVICTA (23) 
New models which have been pro- 
duced since the last Radio Show are 
mains transportable, battery, and 
battery/mains receivers, and also one 
17- and two 21-in television sets. 
The complete range includes a nine- 
channel Band III converter. 

Invicta Radio, Ltd., 100, Gt. Portland 
Street, London, W.I. 

J. B. CABINETS (209) 
Radio, television and radio-gram 
cabinets for the trade are available. 

].B. Manufacturing Co. (Cabinets), 
Ltd., Howard Way, Harlow, Essex. 

J-BEAM AERIALS (17) 
The distinctive type of " skeleton 
slot" developed by this firm is now 
used as the main element in a basic 
Band-Ill aerial described as a 
" Double Four." This consists of 
slot, two reflectors and four directors 
and where more gain than the basic 
unit provides is required additional 
units are added. These are termed 
" Plus " units, and take the form of 
extra directors. 

J-Beam Aerials, Ltd., Westonia, Wes- 
ton Favell, Northampton. 

JOKKI (208) 
A new system of record filing con- 
sists of strips of flexible plastic in 
several colours, cut with a groove to 
fit the edges of any size standard 
record, or the sleeves of microgroove 
records. Ready cut self-adhesive 
labels on which the titles can be 
written are available for sticking on 
the backs of the strips. 

Power Judd and Co. Ltd., 94, East Hill, 
London, S.W.I8. 

K.B. (IS) 
A low-priced transportable receiver 
for a.m. sound reception, the 
" Minuet" is one of the new exhibits 
this year. 

Reception of v.h.f. sound radio is 
a feature of the new "Majestic" 21- 
inch television receiver. A console 
model, it has a 90° c.r. tube, fly- 
wheel synchronization and a 10-inch 
high-flux loudspeaker. In the " New 
Queen Special" 17-inch set an in- 
ternal aerial is provided. 
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The compactness of the new 
" Minor " radio-gram will make it 
attractive to those with restricted liv­
ing space, its detachable legs allowing 
it to be used as either a console or 
a table model. Equipped for recep­
tion of v.h.f., as well as long and 
medium waves, it has a 6-watt out­
put into a 9 in x 5 in elliptical speaker. 
Another new exhibit is the " Tune­
time" 4-speed portable record player, 
which has a printed circuit, a 7in X 
4in elliptical speaker and an auto­
matic changer. 

Kolster-Brandes, Ltd., Footscray, Kent. 

KERRY'S (212) 

Wholesale . distributors of many of 
the leading makes of receivers, elec­
tric gramophones, tape recorders and 
also of some makes of test instru­
ments. 

Kerry's (Great Britain), Ltd., Warton 
Road, London, £.15. 

KB model OV30 " New 
Queen Special." 

LABGEAR (217) 

Unorthodox designs of television 
aerials have been a feature of this 
firm's display at previous exhibitions 
and to them this year is added the 
" Diamond " indoor aerial, known 
also as Model Cll. It covers all 13 
TV channels and has provision for 
"peaking" the local station. 

The "Bi-Square" principle of de-
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sign is this year extended to an f.m. 
aerial giving, in compact form, a 
power gain of 10 dB compared to a 
plain dipole. 

A range of test instruments is in­
cluded this year. There is a pre­
cision television alignment generator, 
a signal-strength meter primarily for 
testing TV aerials, milli-voltmeter 
and a range of instrument kits. 
These include an oscilloscope, and 
a multi-range a. c./ d. c. meter kit. 

Labgear (Cambridge) Ltd., Willow 
Place, Cambridge. 

LINTRONIC (223) 

A portable 30-watt public address 
unit complete with 12-in loudspeaker 
in a carrying case 22 in x 14 in x 12 in 
forms a basic unit for use with a 
microphone, electronic musical 
instrument or records. A twin-input 
mixer is provided. 

A four-channel electronic mixer 

G.£. C. transistor portable 
(BCI650). 

Left: Ferguson " Fortune " 
record reproducer. 

(HF101) with headphone monitoring 
is suitable for use with a tape re­
corder or power amplifier. 

Lintronic Ltd., 149, Strand, London, 
W.C.2. 

McMICHAEL (45) 

The centre-piece of attraction on this 
stand will be a new 17 -in table model 
television receiver (M 71 T) of com-

pact design and having the controls 
grouped in a recess in the right-hand 
side of the set with the loudspeaker 
just above them. It covers all the 
television channels. 

Introduced this year is a new full­
depth console cabinet with large 
double doors and concealed castors. 
It is used to house a 17-in television 
receiver. 

McMichael Radio Ltd., Langley Park, 
Slough, Bucks. 

MARCONIPHONE (SO) 

The . new 17-in electrostatically 
focused Emiscope tube is used in the 
Model VC151 and Model VT153 
television receivers and there are 
three other models including one 
with a 21-in tube. Most of the Mar­
coniphone sound broadcast receivers 
and radio-gramophones this year 
have provision for v.h.L/f.m. recep­
tion in addition to medium and long 

One of the new Band Ill " Double Slot 
Beam " arrays made by ]-Beam Aerials. 

waves. Model T62DA has a loud­
speaker specially developed for f.m. 
reproduction and is housed in a 
maroon plastic cabinet. The new 
ARG57 series radio-grams are notable 
for their use of printed circuitry. 

The Marconiphone Company Ltd., 
21, Cavendish Place, London, W.l. 

MASTERADIO (35) 

At least eight new receivers will be 
shown by Masteradio. Three are 
basically television sets, two radio­
gramophones and two sound re­
ceivers. One television set, the 
Model THG17, is fitted with a 17-in 
tube, a multi-speed automatic record 
changer and high-fidelity sound-re- . 
producing equipment. There is also 
a 21-in TV set which, among other 
features, embodies automatic focusing 
and neither focus nor ion-trap adjust­
ments are required. A turret tuner 
gives all-channel coverage. This is 
the model TH21T. 

The RG369 radio-gram for a.c. 
mains is a de luxe model with a.m./ 
f.m. radio, multi-speed automatic 
record changer and large record 
storage space. 

Masteradio, Ltd., Fitzroy Place, London, 
N.W.' I. 

MEADOW-DALE (224) 

An aerial which cannot fail to attract 
attention will be the Dale parabolic 
model for Band III. It consists of 
a dipole backed by eight reflectors 
arranged on a parabola and it gives, 
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The compactness of the new 
" Minor" radio-gram will make it 
attractive to those with restricted liv- 
ing space, its detachable legs allowing 
it to be used as either a console or 
a table model. Equipped for recep- 
tion of v.h.f., as well as long and 
medium waves, it has a 6-watt out- 
put into a 9 in x 5 in elliptical speaker. 
Another new exhibit is the "Tune- 
time " 4-speed portable record player, 
which has a printed circuit, a 7inX 
4in elliptical speaker and an auto- 
matic changer. 

Kolster-Brandes, Ltd., Footscray, Kent. 
KERRY'S (212) 

Wholesale . distributors of many of 
the leading makes of receivers, elec- 
tric gramophones, tape recorders and 
also of some makes of test instru- 
ments. 

Kerry's (Great Britain), Ltd., Warton 
Road, London, E.I5. 

sign is this year extended to an f.m. 
aerial giving, in compact form, a 
power gain of 10 dB compared to a 
plain dipole. 

A range of test instruments is in- 
cluded this year. There is a pre- 
cision television alignment generator, 
a signal-strength meter primarily for 
testing TV aerials, milli-voltmeter 
and a range of instrument kits. 
These include an oscilloscope, and 
a multi-range a.c./d.c. meter kit. 

Labgear (Cambridge) Ltd., Willow 
Place, Cambridge. 

LINTRONIC (223) 
A portable 30-watt public address 
unit complete with 12-in loudspeaker 
in a carrying case 22 in x 14 in x 12 in 
forms a basic unit for use with a 
microphone, electronic musical 
instrument or records. A twin-input 
mixer is provided. 

A four-channel electronic mixer 

pact design and having the controls 
grouped in a recess in the right-hand 
side of the set with the loudspeaker 
just above them. It covers all the 
television channels. 

Introduced this year is a new full- 
depth console cabinet with large 
double doors and concealed castors. 
It is used to house a 17-in television 
receiver. 

McMichael Radio Ltd., Langley Park, 
Slough, Bucks. 

MARCON1PHONE (50) 
The . new 17-in electrostatically 
focused Emiscope tube is used in the 
Model VC151 and Model VT153 
television receivers and there are 
three other models including one 
with a 21-in tube. Most of the Mar- 
coniphone sound broadcast receivers 
and radio-gramophones this year 
have provision for v.h.f./f.m. recep- 
tion in addition to medium and long 

KB model OV30 " New 
Queen Special." 

LABGEAR (217) 
Unorthodox designs of television 
aerials have been a feature of this 
firm's display at previous exhibitions 
and to them this year is added the 
" Diamond" indoor aerial, known 
also as Model Cll. It covers all 13 
TV channels and has provision for 
" peaking " the local station. 

The "Bi-Square" principle of de- 

G.E.C. transistor portable 
(BCI650). 

Left: Ferguson " Fortune " 
record reproducer. 

(HF101) with headphone monitoring 
is suitable for use with a tape re- 
corder or power amplifier. 

Lintronic Ltd., 149, Strand, London, 
W.C.2. 

McMICHAEL (45) 
The centre-piece of attraction on this 
stand will be a new 17-in table model 
television receiver (M71T) of com- 

One of the new Band III " Double Slot 
Beam " arrays made by J-Beam Aerials. 

waves. Model T62DA has a loud- 
speaker specially developed for f.m. 
reproduction and is housed in a 
maroon plastic cabinet. The new 
ARG57 series radio-grams are notable 
for their use of printed circuitry. 

The Marconiphone Company Ltd., 
21, Cavendish Place, London, W.I. 

MASTERADIO (35) 
At least eight new receivers will be 
shown by Masteradio. Three are 
basically television sets, two radio- 
gramophones and two sound re- 
ceivers. One television set, the 
Model THG17, is fitted with a 17-in 
tube, a multi-speed automatic record 
changer and high-fidelity sound-re- 
producing equipment. There is also 
a 21-in TV set which, among other 
features, embodies automatic focusing 
and neither focus nor ion-trap adjust- 
ments are required. A turret tuner 
gives all-channel coverage. This is 
the model TH21T. 

The RG369 radio-gram for a.c. 
mains is a de luxe model with a.m./ 
f.m. radio, multi-speed automatic 
record changer and large record 
storage space. 

Masteradio, Ltd., Fitzroy Place, London, 
N.W.'I. 

MEADOW-DALE (224) 
An aerial which cannot fail to attract 
attention will be the Dale parabolic 
model for Band III. It consists of 
a dipole backed by eight reflectors 
arranged on a parabola and it gives, 
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relative to a dipole, a gain of 14 dB 
with a high front-to-back ratio and 
the comparatively narrow acceptance 
angle of 20 o . 

Shown also. will be a range of 
" Convertible " aerial units which 
build up from a Band-! dipole to 
elaborate triple-band systems. 

The Meadow-Dale Manufacturing Co., 
Ltd., The Dale, Wil/enha/1, Staffs. 

MULLARD (39) 

While the main stand is devoted 
chiefly to electronic novelties, de­
signed to illustrate more serious appli­
cations, there will also be a Home 
Constructor ~entre adjoining demon­
stration room D34. Here, construc­
tors will be able to consult some of 
the company's engineers on technical 
matters and see examples of equip­
ment built around Mullard valves, 
transistors and c.r. tubes. Demon­
strations of high-quality sound re­
production equipment will be given, 
including amplifiers built to Mullard 
circuits. 

In the valve displays special em­
phasis will be placed on transistors 
and the new 90° deflection c.r. tubes. 

Mullard, Ltd., Mul/ard House, Torring­
ton Place, London, W. C./. 

MULTICORE (61) 

To demonstrate the use of " Savbit" 
solder alloy, which has been com­
pounded to reduce the absorption of 
copper and so lengthen the life of 
soldering bits, a replica of a section 
of the Decca Radio factory has been 
erected on the stand and will be pro­
ducing record player amplifiers. 

The interests of the home construc­
tor have not been overlooked and a 
special pack of 22 s.w.g. 60/40 alloy 
for home soldering of printed circuits 
has been introduced. 

418 

Phi/co " Phonorama " 
radio-gram. 

Established lines such as the Bib 
wire stripper, the solder thermometer 
and the recording tape splicer are 
being continued. 

Mu/ticore Solders Ltd., Heme/ Hemp­
stead, Herts. 

MURPHY (53) 

Fine tuning control has been elimi­
nated from the latest range of table 
television receivers and only the four­
position turret tuner has to be 
operated. The V320 is a 21-inch 
model while the V310 and V310C 
have 17-inch screens-the last-men­
tioned being pivoted in a decorative 
U-shaped stand. A flap on top of 
these receivers covers the controls and 
loudspeaker, and when raised it 
switches on the set and acts as a 
reflector to direct sound forward. 
Adjustable vision interference limiters 
are provided and also sound interfer­
ence suppressiqn. 

Sound receivers will include six 
a.m./f.m. models. There are three 
table receivers, a console with em­
phasis on high-quality reproduction 
and two radio-grams with three­
speed automatic changes. 

Murphy Radio, Ltd., We/wyn Garden 
City, Herts. 

N.I.D. (312) 

The varied aspects of the work of 
the In.stitute on behalf of the deaf 
and hard-of-hearing are portrayed. 
Remote control devices enabling the 

Murphy model VJ/0 

deaf to hear sound and tele­
vision receivers without dis­
comfort to other members of 
the household, hearing aids, 
and a machine for conversing 
with the deaf-blind are being 
demonstrated. 

National Institute for the Deaf, 
I 05, Gower Street, London, W. C./. 

PAM (42) 

A complete range of television 
receivers using printed circuit 
chassis has eight models in all, 
built round a 17:. or 21-in 
chassis:_a fringe model being 
obtainable in both cases. 

Radio receivers include two a.m./ 
f.m. and two a.m. only models. The 
six-transistor 720 portable is the suc­
cessor to last year's model 710. 

Pam (Radio and Television) Ltd., 
295, Regent Street, London, W.l. 

PERDIO (63) 

A pocket receiver measuring 3t X Sf 
x lin and weighing 13 oz has five 

transistors and a printed circuit. The 
life of the pen-type batteries is said to 
be about 115 hours with intermittent 
operation. It covers the medium 
broadcast wavelengths. 

Perdio Ltd., Dunstan House, St. Cross 
Street, Hatton Garden, London, £.C. I. 

PERIOD HIGH FIDELITY (106) 

These newcomers to the industry 
specialize in period styled furniture 
to house television, radio or high 

lnvicta 29 mains/battery portable. 

fidelity equipment; and any style of 
period or contemporary cabinet can 
be supplied. 

Period High Fidelity Ltd., 28, South 
Street, London, W.l. 

PETO SCOTT (30) 

A transistor portable sound receiver 
is one of the more topical exhibits 
on the stand. Other sound equip­
ments will include a 4-speed record 
reproducer, RC33, and a high-quality 
amplifier with a 10..,watt output. 

The ··new 17-inch television sets 
TV1722 and TV1723 Contain several 
interesting features : ·.a switch giving 
a choice of direct or flywheel line 
synchronization; independent Band-! 
and Band-III contrast controls; 
remote control sound muting switch; 
delayed a.g.c. on sound and vision; 
regulated e.h.t.; and a maskless 
picture tube. 

In addition there will be a pro­
jection receiver using a 2t-inch tube. 
A forward-projection model gives a 
4 ft X 3 ft picture on an external 
screen and a · back-projection model 
a 2 ft X 1 t ft picture on a screen in 
the cabinet. 

Peto Scott Electrical Instruments, Ltd., 
Add/estone Road, Weybridge, Surrey. 
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relative to a dipole, a gain of 14 dB 
with a high front-to-back ratio and 
the comparatively narrow acceptance 
angle of 20°. 

Shown also- will be a range of 
" Convertible" aerial units which 
build up from a Band-I dipole to 
elaborate triple-band systems. 

The Meadow-Dale Manufacturing Co., 
Ltd., The Dale, Willenhall, Staffs. 

MULLARD (39) 
While the main stand is devoted 
chiefly to electronic novelties, de- 
signed to illustrate more serious appli- 
cations, there will also be a Home 
Constructor Centre adjoining demon- 
stration room D34. Here, construc- 
tors will be able to consult some of 
the company's engineers on technical 
matters and see examples of equip- 
ment built around Mullard valves, 
transistors and c.r. tubes. Demon- 
strations of high-quality sound re- 
production equipment will be given, 
including amplifiers built to Mullard 
circuits. 

In the valve displays special em- 
phasis will be placed on transistors 
and the new 90° deflection c.r. tubes. 

Mullard, Ltd., Mullard House, Torring- 
ton Place, London, W.C.I. 

MULTICORE («l) 
To demonstrate the use of " Savbit" 
solder alloy, which has been com- 
pounded to reduce the absorption of 
copper and so lengthen the life of 
soldering bits, a replica of a section 
of the Decca Radio factory has been 
erected on the stand and will be pro- 
ducing record player amplifiers. 

The interests of the home construc- 
tor have not been overlooked and a 
special pack of 22 s.w.g, 60/40 alloy 
for home soldering of printed circuits 
has been introduced. 

Established lines such as the Bib 
wire stripper, the solder thermometer 
and the recording tape splicer are 
being continued. 

Mult/core Solders Ltd., Hemel Hemp- 
stead, Herts. 

MURPHY (53) 
Fine tuning control has been elimi- 
nated from the latest range of table 
television receivers and only the four- 
position turret tuner has to be 
operated. The V320 is a 21-inch 
model while the V3I0 and V310C 
have 17-inch screens—the last-men- 
tioned being pivoted in a decorative 
U-shaped stand. A flap on top of 
these receivers covers the controls and 
loudspeaker, and when raised it 
switches on the set and acts as a 
reflector to direct sound forward. 
Adjustable vision interference limiters 
are provided and also sound interfer- 
ence suppression. 

Sound receivers will include six 
a.m./f.m. models. There are three 
table receivers, a console with em- 
phasis on high-quality reproduction 
and two radio-grams with three- 
speed automatic changes. 

Murphy Radio, Ltd., Welwyn Garden 
City, Herts. 

N.I.D, (312) 
The varied aspects of the work of 
the Institute on behalf of the deaf 
and hard-of-hearing are portrayed. 
Remote control devices enabling the 

Philco " Phonorama " 
radio-gram. 

Murphy model V3I0 

deaf to hear sound and tele- 
vision receivers without dis- 
comfort to other members of 
the household, hearing aids, 
and a machine for conversing 
with the deaf-blind are being 
demonstrated. 

National Institute for the Deaf, 
105, Cower Street, London, W.C.I. 

PAM (42) 
A complete range of television 
receivers using printed circuit 
chassis has eight models in all, 
built round a 17- or 21-in 
chassis:—a fringe model being 
obtainable in both cases. 

Radio receivers include two a.m./ 
f.m. and two a.m. only models. The 
six-transistor 720 portable is the suc- 
cessor to last year's model 710. 

Pam (Radio and Television) Ltd., 
295, Regent Street, London, W.I. 

PERDIO (43) 
A pocket receiver measuring 3iX5J 
x lin and weighing 13 oz has five 

transistors and a printed circuit. The 
life of the pen-type batteries is said to 
be about 115 hours with intermittent 
operation. It covers the medium 
broadcast wavelengths. 

Perdio Ltd., Dunstan House, St. Cross 
Street, Hatton Garden, London, E.C.I. 

PERIOD HIGH FIDELITY (104) 
These newcomers to the industry 
specialize in period styled furniture 
to house television, radio or high 

mip-- 

Invicta 29 mains/battery portable. 

fidelity equipment; and any style of 
period or contemporary cabinet can 
be supplied. 

Period High Fidelity Ltd., 28, South 
Street, London, W.I. 

PETO SCOTT (30) 
A transistor portable sound receiver 
is one of the more topical exhibits 
on the stand. Other sound equip- 
ments will include a 4-speed record 
reproducer, RC33, and a high-quality 
amplifier with a lO^watt output. 

The hew 17-inch television sets 
TV1722 and TV1723 contain several 
interesting features: a switch giving 
a choice of direct or flywheel line 
synchronization; independent Band-I 
and Band-Ill contrast controls; 
remote control sound muting switch; 
delayed a.g.c. on sound and vision; 
regulated e.h.t.; and a maskless 
picture tube. 

In addition there will be a pro- 
jection receiver using a 2i-inch tube. 
A forward-projection model gives a 
4 ftx3 ft picture on an external 
screen and a back-projection model 
a 2 ft X 1J ft picture on a screen in 
the cabinet. 

Peto Scott Electrical Instruments, Ltd., 
Addlestone Road, Weybridge, Surrey. 

418 Wireless World, September 1957 

www.americanradiohistory.com

www.americanradiohistory.com


Peto Scott 
projection TV 
receiver. 

PHILCO (43, 305) 

Optional remote control of station 
selection is a feature of many of the 
television receivers in the Philco 
range. Among sound receivers there 
are many models with v.h.f./f.m. 
coverage and at least two for f.m. 
only. Of these the new "Phono­
rama " radio-gramophone is of 
special interest on account of the 
two-stage acoustic loading provided 
for the loudspeakers in order to 
achieve the widest possible frequency 
range in a cabinet of reasonable size. 
There is a rotatable aerial for v.h.f. 
and provision, if desired, for feeding 
a.m. signals to the amplifier from an 
external tuner unit. 

Another new production is the . 
3755 portable transistor record 
player making use of the Staar 3-
speed batt~ry-driven turntable. 

Phifco (Great Britain), Ltd., 30(32, 
Grays Inn Road, London, W.C.I. 

PHILIPS (20, 21) 

The latest a.m./f.m. sound receiver, 
the G75U, has 7 valves and 3 
wavebands. It uses a ferrite aerial 
for a.m. and an internal loop for 
f.m. Housed in a plastic cabinet, 
it has a 5-inch loudspeaker and 
works from a.c. or d.c. mains. Two 
other a.m./f.m. sets will be shown, 
and for a.m. only, a printed-circuit 
transportable, a battery portable and 
a 12-V or 6-V powered car radio. 

In sound reproduction equipment 
there is a new version of the " Disc 
Jockey Major" portable record 
.player with a re-styled carrying case 
m a two-colour combination. Also 
on show will be the " N ovosonic " 
high-quality sound equipment and a . 
range of radiograms. 

Automatic gain . control and fly­
:Vheel sync circuits are incorporated 
m the 21-inch television set model 
2157U, which is a console type and 
uses a 10-inch loudspeaker. The 
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range also includes 17-
inch and 21-inch table 
models with 90 a tubes. 

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

PILOT (54) 

This year high-quality 
sound reproduction equip­
ment is one of the main 
features of the Pilot ex­
hibit and will be demon­
strated. The HFAll is a 
neat 10-watt amplifier 
:ncorporating a control 
unit for record frequency 
characteristic compensa­
tion, separate tone controls 
and switched "scratch" 
and " rumble " filters. 
The HFA12 with 12-watt 
output has a separate 
control unit (HFC12) and 
is notable for the inclusion 
of a muting switch for use 
with record changers. 

Portable record reproducers in­
clude a new a.c./ d.c. mains version 
of the "Encore," and the "Modern­
aire " radio-gramophone. 

An f.m./a.m. table receiver (T91) 
and two portables-the "Little 
Maestro" and a newcomer, the 
" Poppet "-are the principal sound 
broadcast receivers, and the television 
range is notable for a new 17 -in 
model (TV111) and a special fringe 
area receiver (TVllOF). 

Pilot Radio Ltd., Park Royal Road, 
London, N. W.IO. 

PLESSEY (125) 

It would be impossible to do justice 
in a selective exhibit to the wide range 
of components, parts and accessories 
of various kinds which this firm sup­
plies to the radio and electronics in­
dustry, but their stand will form an 
office where trade representatives 
from home and overseas will be able 
to obtain information on all Plessey 
products. 

Plessey Co. Ltd., Vicarage Lane, IIford, 
Essex. 

PLUS-A-GRAM (109) 

A number of portable record repro­
ducers and also a record player will 
be shown. These can play standard 
or long-playing records, and most of 
them can be operated with the lid 
open or closed. The new " Dansette 
Conquest " incorporates two 
speakers. 

]. and A. Margolin, Ltd., 112-116, Old 
Street, London, E. C.l. 

PORTOGRAM (I) 

The TR/100 console is a three-speed 
tape reproducer incorporating a 
reflex loaded loudspeaker, and large 
storage compartment. There is also 
provision for a record reproducer and 
f.m. feeder unit. 

The HF I 65 console record repro-

ducer has an 8-watt amplifier with 
push-pull output stage. 

Portogram Radio Electrical Industries, 
Ltd., St. Rule Street, London, S. W.B. 

PYE (13) 

No fewer than eleven sound broad­
cast and ten television receivers are 
listed in the range of current models, 
and the possibility that others may 
emerge during the period of the 
Show is not precluded. All require­
ments are catered for, from the 
smallest personal portable to a radio­
gramophone (Fen Man II RM) with 
provision for home recording as well 
as record playing from a 4-speed 
changer and radio reception of f.m. 
and a.m. stations. 

Representative of the television re­
ceivers are the CW17 and CS 17 
models (with twin loudspeakers). 
Another notable receiver is the 14-in 
p_orta.ble which has a high-sensitivity 
ClrCUlt. 

High-quality reproduction • from 
records, either through the " Black 
Box " range of players or by equip­
ment assembled from a choice of am­
plifiers and loudspeaker units is . an­
other activity of the Pye organization, 
which has assumed growing impor­
tance. 

Pye Ltd., Cambridge. 

R.A.F. (304) 

Radio aids to navigation of military 
aircraft and the part played by elec­
tronics in the operational use of 
guided weapons are shown either by 
models or actual equipment. Among 
the equipment to be seen is the beam 
approach system Babs, Mk. 4, a 

. Pye Model 
CSI7. 
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PH1LCO (43, 305) 
Optional remote control of station 
selection is a feature of many of the 
television receivers in the Philco 
range. Among sound receivers there 
are many models with v.h.f./f.m. 
coverage and at least two for f.m. 
only. Of these the new "Phono- 
rama" radio-gramophone is of 
special interest on account of the 
two-stage acoustic loading provided 
for the loudspeakers in order to 
achieve the widest possible frequency 
range in a cabinet of reasonable size. 
There is a rotatable aerial for v.h.f. 
and provision, if desired, for feeding 
a.m. signals to the amplifier from an 
external tuner unit. 

Another new production is the 
3755 portable transistor record 
player making use of the Staar 3- 
speed battery-driven turntable. 

Philco (Great Britain), Ltd., 30/32, 
Grays Inn Road, London, W.C.I. 

PHILIPS (20, 21) 
The latest a.m./f.m. sound receiver, 
the G75U, has 7 valves and 3 
wavebands. It uses a ferrite aerial 
for a.m. and an internal loop for 
f.m. Housed in a plastic cabinet, 
it has a 5-inch loudspeaker and 
works from a.c. or d.c. mains. Two 
other a.m./f.m. sets will be shown, 
and for a.m. only, a printed-circuit 
transportable, a battery portable and 
a 12-V or 6-V powered car radio. 

In sound reproduction equipment 
there is a new version of the "Disc 
Jockey Major" portable record 
player with a re-styled carrying case 
in a two-colour combination. Also 
on show will be the " Novosonic" 
high-quality sound equipment and a 
range of radiograms. 

Automatic gain control and fly- 
wheel sync circuits are incorporated 
in the 21-inch television set model 
2157U, which is a console type and 
uses a 10-inch loudspeaker. The 

range also includes 17- 
v, inch and 21-inch table 
fel, models with 90° tubes, 
f Philips Electrical, Ltd., 

Century House, Shaftesbury 
Avenue, London, W.C.2. 

PILOT (54) 
This year high-quality 
sound reproduction equip- 
ment is one of the main 
features of the Pilot ex- 
hibit and will be demon- 
strated. The HFA11 is a 
neat 10-watt amplifier 
incorporating a control 
unit for record frequency 
characteristic compensa- 
tion, separate tone controls 

| and switched " scratch" 
H and "rumble" filters. 

The HFA12 with 12-watt 
u output has a separate 

control unit (HFC 12) and 
is notable for the inclusion 
of a muting switch for use 
with record changers. 

Portable record reproducers in- 
clude a new a.c./d.c. mains version 
of the " Encore," and the " Modern- 
aire " radio-gramophone. 

An f.m./a.m. table receiver (T91) 
and two portables—the " Litde 
Maestro" and a newcomer, the 
"Poppet"—are the principal sound 
broadcast receivers, and the television 
range is notable for a new 17-in 
model (TV111) and a special fringe 
area receiver (TV110F). 

Pilot Radio Ltd., Park Royal Road, 
London, N.W.IO. 

PLESSEY (125) 
It would be impossible to do justice 
in a selective exhibit to the wide range 
of components, parts and accessories 
of various kinds which this firm sup- 
plies to the radio and electronics in- 
dustry, but their stand will form an 
office where trade representatives 
from home and overseas will be able 
to obtain information on all Plessey 
products. 

Plessey Co. Ltd., Vicarage Lane, llford, 
Essex. 

PLUS-A-GRAM (109) 
A number of portable record repro- 
ducers and also a record player will 
be shown. These can play standard 
or long-playing records, and most of 
them can be operated with the lid 
open or closed. The new " Dansette 
Conquest" incorporates two 
speakers. 

J. and A. Margolin, Ltd., 112-116, Old 
Street, London, E.C.I. 

PORTOGRAM (I) 
The TR/100 console is a three-speed 
tape reproducer incorporating a 
reflex loaded loudspeaker, and large 
storage compartment. There is also 
provision for a record reproducer and 
f.m. feeder unit. 

The HF/65 console record repro- 

ducer has an 8-watt amplifier with 
push-pull output stage. 

Portogram Radio Electrical Industries, 
Ltd., St. Rule Street, London, S.W.8. 

PYE (13) 
No fewer than eleven sound broad- 
cast and ten television receivers are 
listed in the range of current models, 
and the possibility that others may 
emerge during the period of the 
Show is not precluded. All require- 
ments are catered for, from the 
smallest personal portable to a radio- 
gramophone (Fen Man II RM) with 
provision for home recording as well 
as record playing from a 4-speed 
changer and radio reception of f.m. 
and a.m. stations. 

Representative of the television re- 
ceivers are the CW17 and CS17 
models (with twin loudspeakers). 
Another notable receiver is the 14-in 
portable which has a high-sensitivity 
circuit. 

High-quality reproduction from 
records, either through the "Black 
Box" range of players or by equip- 
ment assembled from a choice of am- 
plifiers and loudspeaker units is an- 
other activity of the Pye organization, 
which has assumed growing impor- 
tance. 

Pye Ltd., Cambridge. 
R.A.F. (304) 

Radio aids to navigation of military 
aircraft and the part played by elec- 
tronics in the operational use of 
guided weapons are shown either by 
models or actual equipment. Among 
the equipment to be seen is the beam 
approach system Babs, Mk. 4, a 

Pye Model 
CSI7. 
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radio altimeter (Mk. 8) and the 
ground installation for I.L.S. A 
section of the stand is devoted to 
activities of the R.A.F. Amateur 
Radio Society. 

Air Ministry, Whitehall, London, S. W.l. 

R.C.A. (114) 

Two new high-quality "phono­
graphs " have been introduced in 
addition to the Standard "New 
Orthophonic " complete range of 
units. 

The " Vice-President " table or 
chair-side model is fitted with a four­
speed record changer. The five-watt 
amplifier has separate bass, treble, 
and loudness controls and feeds a 
speaker system comprising a 10 in?< 
6 in elliptical speaker and two 4-m 
tweeters arranged for good sound 
dispersion. 

The " President " is a larger single 
cabinet instrument with 20 watts 
output available from the a?lplifier. 
The speaker system compnses one 
12-in and two 4-in units housed in 
an infinite baffle chamber. R.G.D. "200 FM" radio-gram. 

R.C.A. Great Britain, Ltd., Lincoln 
Way, Windmill Road, Sunbury-on- Pilot HFAII amplifier. 
Thames, Middlesex. 

R.G.D. (27) 

Two 17-in television receivers (one 
a fringe area model) and a 21-in 
model incorporating an f.m. receiver 
for sound broadcasting are being pro­
duced by this company and there are . 
several new radio-gramophones to 
choose from including the " 200 
FM" with . built-in ferrite rod and 
dipole aerials for medium, long and 
v.h.f. transmissions. In the "Cam­
bridge " and " 300 F M " models 
three loudspeakers cover bass, mid­
dle and treble frequencies, in the 
" Roxburg " four loudspeakers are 
used, two for the bass, and in the 
"1000" an additional mid-frequency 
unit brings the total up to five. A 
portable record player (Model 
" 708 ") is fitted with a two-stage 
amplifier and a four-speed changer. 

Radio Gramophone Development Co. 
Ltd., Eastern Avenue West, Romford, 
Essex. 

R.M. ELECTRIC (115) 

The full range of "Strad" receivers 
available includes radio-grams, a 
17 -in table television set, record 
player and portable battery radio. 
The "Woodberry" radio-gram incor­
porates a 6-valve circuit for medium 
and long waves, and v.h.f./f.m. A 
4-speed record changer is used. The 
television set includes a.g.c. and fly­
back suppression circuitry. 

R.M. Electric, Ltd., 21, Seaton Place, 
London, N.W.I. 

R.S.G.B. (309) 

The emphasis is on home construc­
tion and examples of equipment con­
structed by members of the Society 
are shown. These include a tran­
sistor record player, a simple com-

420 

munications-type receiver, mobile 
equipment and test gear. 

Radio Society of Great Britain, New 
Ruskin House, Little Russell Street, 
London, W.C.I. 

REGENTONE (8) 

The v.h.f./f.m. version of the Model 
99 radio-gramophone is notable for 
its drop-down scale front which gives 
access to a record player in a lighted 
compartment. A newcomer to the 
radio-gram range is the ARG81 
which is a low-built model with a 
v.h.f./f.m. range in addition to 
medium and long waves, and a 4-
speed record changer. 

Two new television receivers 
(Tl7.7 and T21) with 17-in and 21-
in tubes are available either with or 
without the addition of a v.h.f./f.m. 
sound broadcast range. 

Regentone Radio and Television, Ltd., 
Eastern Avenue West, Mawneys, Rom­
for-d, Essex. 

ROBERTS (25) 

A . new battery portable (R77) re­
sembling a leather field-glass case 
follows the firm's tradition of high­
quality workmanship. It is a four­
valve superhet for medium and long 
waves with printed circuit and ferrite 
rod aerial. It measures 9-! in X 3-! in X 
6 in and with batteries weighs 4-! lb. 

The R66 and RMB mains/battery 
portables and the RP4 battery model 
are being continued. 

Roberts Radio Co. Ltd., Creek Road, 
East Mo/esey, Surrey. 

ROLA CELESTION (16) 
An interesting new loudspeaker is 
the 415 which employs two pressure­
driven units to cover audio frequen-

cies from 350 c/s upwards, the lower 
frequency unit driving a re-entrant 
horn. 

Some additions have been made to 
the wide range of loudspeakers for 
radio and television manufacturers. 

Ro/a Celestion, Ltd., Ferry Works, 
Thames Ditton, Surrey. 

S.T.C. (60) 

Silicon junction re·ctifiers have ad­
vantages over conventional rectifiers 
because of their greatly improved 
power/weight and power/volume 
ratios and ability to operate at high 
temperatures. A new 5-amp dif­
fused-junction type will be shown, 
as well as l-amp and 0.5-amp 
versions. Improved construction and 
higher vo1tage elements, giving sav­
ings in space, weight and cost, are 
the main featur-e of the recent Series 
400 selenium rectifi·ers. Also shown 
will be contact-cooled selenium types 
and germanium junction photocells. 

Standard Telephones and Cables, Ltd., 
Connaught House, Aldwych, London, 
W.C.2. 

SIEMENS EDISON SWAN (46) 

Miniature valves with low-consump­
tion 25-mA and 50-mA filaments are 
a prominent feature of the valve dis­
play, which includes types for a.m. 
and f.m. receivers and a preferred 
range of television valves. The 
complet·e range of r.f., i.f. and a.f. 
hermetically-sealed transistors will 
also be shown. 

Industrial valves and c.r. tubes 
will include the Vapatron, and a dis­
play will illustrate the methods of 
cooling this by vaporization of water. 

Siemens Edison Swan, Ltd., 155, 
Charing Cross Road, London, W.C.2. 
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radio altimeter (Mk. 8) and the 
ground installation for I.L.S. A 
section of the stand is devoted to 
activities of the R.A.F. Amateur 
Radio Society. 

Air Ministry, Whitehall, London, S.W.I. 

R.C.A. (114) 
Two new high-quality " phono- 
graphs " have been introduced in 
addition to the Standard "New 
Orthophonic" complete range of 
units. 

The "Vice-President" table or 
chair-side model is fitted with a four- 
speed record changer. The five-watt 
amplifier has separate bass, treble, 
and loudness controls and feeds a 
speaker system comprising a 10 in X 
6 in elliptical speaker and two 4-in 
tweeters arranged for good sound 
dispersion. 

The " President" is a larger single 
cabinet instrument with 20 watts 
output available from the amplifier. 
The speaker system comprises one 
12-in and two 4-in units housed in 
an infinite baffie chamber. 

R.C.A. Great Britain, Ltd., Lincoln 
Way, Windmill Road, Sunbury-on- 
Thames, Middlesex. 

R.G.D. (27) 
Two 17-in television receivers (one 
a fringe area model) and a 21-in 
model incorporating an f.m. receiver 
for sound broadcasting are being pro- 
duced by this company and there are 
several new radio-gramophones to 
choose from including the " 200 
FM" with built-in ferrite rod and 
dipole aerials for medium, long and 
v.h.f. transmissions. In the " Cam- 
bridge " and " 300 FM" models 
three loudspeakers cover bass, mid- 
dle and treble frequencies, in the 
" Roxburg" four loudspeakers are 
used, two for the bass, and in the 
" 1000 " an additional mid-frequency 
unit brings the total up to five. A 
portable record player (Model 
" 708") is fitted with a two-stage 
amplifier and a four-speed changer. 

Radio Gramophone Development Co. 
Ltd., Eastern Avenue West, Romford, 
Essex. 

R.M. ELECTRIC (115) 
The full range of " Strad " receivers 
available includes radio-grams, a 
17-in table television set, record 
player and portable battery radio. 
The "Woodberry" radio-gram incor- 
porates a 6-valve circuit for medium 
and long waves, and v.h.f./f.m. A 
4-speed record changer is used. The 
television set includes a.g.c. and fly- 
back suppression circuitry. 

R.M. Electric, Ltd., 21, Seaton Place, 
London, N.W.I. 

R.S.G.B. (309) 
The emphasis is on home construc- 
tion and examples of equipment con- 
structed by members of the Society 
are shown. These include a tran- 
sistor record player, a simple com- 

R.G.D. "200 FM " radio-gram. 

Pilot HFAII amplifier. 

munications-type receiver, mobile 
equipment and test gear. 

Radio Society of Great Britain, New 
Ruskin House, Little Russell Street, 
London, W.C.I. 

REGENTONE (8) 
The v.h.f./f.m. version of the Model 
99 radio-gramophone is notable for 
its drop-down scale front which gives 
access to a record player in a lighted 
compartment. A newcomer to the 
radio-gram range is the ARG81 
which is a low-built model with a 
v.h.f./f.m. range in addition to 
medium and long waves, and a 4- 
speed record changer. 

Two new television receivers 
(T17.7 and T21) with 17-in and 21- 
in tubes are available either with or 
without the addition of a v.h.f./f.m. 
sound broadcast range. 

Regentone Radio and Television, Ltd., 
Eastern Avenue West, Mawneys, Rom- 
ford, Essex. 

ROBERTS (25) 
A new battery portable (R77) re- 
sembling a leather field-glass case 
follows the firm's tradition of high- 
quality workmanship. It is a four- 
valve superhet for medium and long 
waves with printed circuit and ferrite 
rod aerial. It measures 9j in X 3j in X 
6 in and with batteries weighs 4i lb. 

The R66 and RMB mains/battery 
portables and the RP4 battery model 
are being continued. 

Roberts Radio Co. Ltd., Creek Road, 
East Molesey, Surrey. 

ROLA CELESTION (16) 
An interesting new loudspeaker is 
the 415 which employs two pressure- 
driven units to cover audio frequen- 

cies from 350 c/s upwards, the lower 
frequency unit driving a re-entrant 
horn. 

Some additions have been made to 
the wide range of loudspeakers for 
radio and television manufacturers. 

Rola Celestion, Ltd., Ferry Works, 
Thames Ditton, Surrey. 

S.T.C. (60) 
Silicon junction rectifiers have ad- 
vantages over conventional rectifiers 
because of their greatly improved 
power/weight and power/volume 
ratios and ability to operate at high 
temperatures. A new 5-amp dif- 
fused-) unction type will be shown, 
as well as 1-amp and 0.5-amp 
versions. Improved construction and 
higher voltage elements, giving sav- 
ings in space, weight and cost, are 
the main feature of the recent Series 
400 selenium rectifiers. Also shown 
will be contact-cooled selenium types 
and germanium junction photocells. 

Standard Telephones and Cables, Ltd., 
Connaught House, Aldwych, London, 
W.C.2. 

SIEMENS EDISON SWAN (46) 
Miniature valves with low-consump- 
tion 25-mA and 50-mA filaments are 
a prominent feature of the valve dis- 
play, which includes types for a.m. 
and f.m. receivers and a preferred 
range of television valves. The 
complete range of r.f., i.f. and a.f. 
hermetically-sealed transistors will 
also be shown. 

Industrial valves and c.r. tubes 
will include the Vapatron, and a dis- 
play will illustrate the methods of 
cooling this by vaporization of water. 

Siemens Edison Swan, Ltd., IFF, 
Charing Cross Road, London, W.C.2. 
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SLINGSBY (215) 

Equipment for handling and trans­
porting television sets and radio­
gramophones is the principal exhibit 
which includes light-tubular metal 
tracks and metal runways to facilitate 
van loading. Aluminium section 
ladders suitable for aerial installation 
work are also shown. 

H. C. S/ingsby, Ltd., 89, 95, 97, 
Kingsway, London, W.C.2. 

SOBELL (19) 
Shown this year are 14-in, 17-in, 
and 21-in tekvision sets in table and 
console cabinets, sound receivers and 
radio-gramophones. The Model 
TPS147DL is a new 14-in transport­
able TV set finished in beige and 
maroon leather-cloth. It embodies 
an all-channel tuner and normally 
uses a telescopic aerial, but an 
external one can be employed. 

A 7-valve a.m./f.m. radio-gramo­
phone, Model FMG708, with four­
speed automatic record changer and 
push-button waveband selection, 
housed in a modern contemporary 

R.C.A. " Vice-President " 
record reproducer. 

Roberts R77 portable. 
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bureau-style cabinet with drop-down 
front, is also new. 

Radio and Allied Industries, Ltd. , 
Langley Park, Slough, Bucks. 

SOBELL INTERNATIONAL (56) 

The centre of attraction on this 
stand will be a combined television 
set, radio-gram, tape recorder and 
cocktail cabinet. A 21-in tube is 
fitted and the radio-gram unit has a 
4-speed automatic record changer. 
High-fidelity audio techniques have 
been applied. It will be accom­
panied by a representative selection 
of export-model sets, mains/battery 
portables and sound receivers. 

Radio and Allied Industries, Ltd., 
Langley Park, Slough, Bucks. 

SPENCER-WEST (206) 

Weighing only 17 lb, the latest port­
able television set produced by this 
firm has a 9-inch screen and 
measures 1St in X 11-!- in X 11 in. It 
has a 12-position turret tuner, fitted 
with wafers for local Band-! and 
Band-III stations, and gives a sensi­
tivity better than 30,u V. Automatic 
vision gain control and noise sup­
pression circuits are incorporated, 
and the constructiol). is based on 
printed circuitry. Optical enlarge­
ment is provided by a plastic win­
dow in front of the picture tube. 

Aerial distribution amplifiers for 
Bands I, II and III are available and 
provision is made for interconnect­
ing the amplifiers to supply the three 
services on the same wiring system. 
A range of Band-III convertors and 

·pre-amplifiers will also be on show. 
Spencer-West, Ltd., Quay Works, 

Great Yarmouth, Norfolk. 

STELLA (34) 

Two new a.m./f.m. sets are on show 
this year, the ST239U and ST236A, 
both with seven valves and moulded 
plastic cabinets. 

An f.m. waveband is provided in 
the ST312A radio-gram, which has a 
four-speed record changer, a dual­
stylus . pickup and push-button con­
trols. 

The latest wide-angle 90° c.r. 
tubes are used in two new television 
sets, the ST8617U 17-inch table 
model, with side-mounted controls 
and loudspeaker, and the STS721 U 
21-inch console, whkh has its con­
trols and speaker at the front. 

Stelf.a Radio and Television Co., Ltd., 
Oxford House, 9-15, Oxford Street, 
London, W.l. 

T.C.C. (58) 

Among the . many capacitors to be 
shown by T.C.C. this year will be 
a new range with p.t.f.e. dielectric. 
Their special features are ability to 
operate at temperatures up to 200°C, 
high insulation resistance and good 
power factor . The T.CC. range of 
tantalum electrolytics has been ex­
tended to include some new minia­
ture types designed especially for 
aircraft instruments and transistor 
equipments. 

Interference suppression capaci­
tors, chokes and networks of various 
kinds will be on view, together with 
a very comprehensive display of 
printed circuits for sub-assemblies, 
accessories, amplifiers and receivers. 

Telegraph Condenser Co., Ltd. , North 
Acton, London; W.3. 

TAPE RECORDERS (Il l ) 

The " Playtime Twin" portable 
record reproducer incorporates a 
four-speed turntable with high out­
put turnover crystal pickup feeding 
two loudspeakers via the two-valve 
audio · amplifier. The "Sound" 
three-speed tape recorder is an im­
proved version of last year's model. 

Tape Recorders (Electronics) Ltd., 
784-788, High Road, London, N.l7. 

TAYLOR (32) 

Among the new instruments shown 
is the 94B television waveform and 
alignment generator. This incor­
porates a pattern, a.m. and f.m. sig­
nal generators, and a television sweep 
oscillator, all covering frequencies 
from 4 to 220 Me/ s. Synchronizing 
waveforms for 525 (F.C.C.) and 625 
(C.C.I.R.) line standards are avail­
able. An addition to the range of 
test meters is a new pocket-sized 
model, the 122A. 

Taylor Electrical Instruments , Ltd., 
419-424, Montrose Avenue, Slough, 
Bucks. 

TECHNICAL SUPPLIERS (103) 

A new TSL a.m./f.m. tuner has a 
high sensitivity with one r.f. and two 
i.f. stages on a.m., and three i.f. 
stages on f.m. The " Savoy " 
a.m./f.m. receiver incorporates a 12-
watt push-pull audio output stage. 

The "Geruphon Omni-D" reson­
ator is a 4-!--in-diameter 16-in-long 
tube containing an asymmetrically 
mounted loudspeaker. The " Concert 
Soundcorner " two-speaker system 
utilizes a room corner, and is mounted 
several feet from the floor. 

Technical Suppliers, Ltd., 63, Goldhawk 
Road, London, W./2. 

TELENG (227) 

A new signal level meter (SL3B) 
with a range from 25 ,u V to 250 m V 
incorporates 12-channel turret tuning 
for measurements on cables or tele­
vision aerials at frequencies between 
40 and 220 Mc/s. 

A wide range of other television 
equipment is also exhibited. This 
includes mast booster units for tele­
vision distribution systems, wide­
band amplifiers, and two turret con­
version kits. A number of coaxial 
cable devices are also shown. 

An . item outside the television 
range is a three-valve superhet car 
radio receiver. 

Telefusion (Engineering) Ltd., Church 
Road, Harold Wood, Romford, Essex. 

TELEQUIPMENT (226) 

A new portable calibrated oscillo­
scope, the " Serviscope," makes use 
of an automatically synchronizing 
time base. Triggering facilities are 
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SLINGSBY (215) 
Equipment for handling and trans- 
porting television sets and radio- 
gramophones is the principal exhibit 
which includes light-tubular metal 
tracks and metal runways to facilitate 
van loading. Aluminium section 
ladders suitable for aerial installation 
work are also shown. 

H. C. Slingsby, Ltd., 89, 95, 97, 
K/ngswoy, London, W.C.2. 

SOBELL (19) 
Shown this year are 14-in, 17-in, 
and 21-in television sets in table and 
console cabinets, sound receivers and 
radio-gramophones. The Model 
TPS147DL is a new 14-in transport- 
able TV set finished in beige and 
maroon leather-cloth. It embodies 
an all-channel tuner and normally 
uses a telescopic aerial, but an 
external one can be employed. 

A 7-valve a.m./f.m. radio-gramo- 
phone, Model FMG708, with four- 
speed automatic record changer and 
push-button waveband selection, 
housed in a modem contemporary 

R.C.A. " Vice-President " a 
record reproducer. 

O ^l. 

Roberts R77 portable. 

bureau-style cabinet with drop-down 
front, is also new. 

Radio and Allied Industries, Ltd., 
Langley Park, Slough, Bucks. 

SOBELL INTERNATIONAL (54) 
The centre of attraction on this 
stand will be a combined television 
set, radio-gram, tape recorder and 
cocktail cabinet. A 21-in tube is 
fitted and the radio-gram unit has a 
4-speed automatic record changer. 
High-fidelity audio techniques have 
been applied. It will be accom- 
panied by a representative selection 
of export-model sets, mains/battery 
portables and sound receivers. 

Radio and Allied Industries, Ltd., 
Langley Park, Slough, Bucks. 

SPENCER-WEST (206) 
Weighing only 17 lb, the latest port- 
able television set produced by this 
firm has a 9-inch screen and 
measures 15 J in X11^ in X 11 in. It 
has a 12-position turret tuner, fitted 
with wafers for local Band-I and 
Band-Ill stations, and gives a sensi- 
tivity better than 30uV. Automatic 
vision gain control and noise sup- 
pression circuits are incorporated, 
and the construction is based on 
printed circuitry. Optical enlarge- 
ment is provided by a plastic win- 
dow in front of the picture tube. 

Aerial distribution amplifiers for 
Bands I, II and III are available and 
provision is made for interconnect- 
ing the amplifiers to supply the three 
services on the same wiring system. 
A range of Band-III converters and 
pre-amplifiers will also be on show. 

Spencer-West, Ltd., Quay Works, 
Great Yarmouth, Norfolk. 

STELLA (34) 
Two new a.m./f.m. sets are on show 
this year, the ST239U and ST236A, 
both with seven valves and moulded 
plastic cabinets. 

An f.m. waveband is provided in 
the ST312A radio-gram, which has a 
four-speed record changer, a dual- 
stylus pickup and push-button con- 
trols. 

The latest wide-angle 90° _ c.r. 
tubes are used in two new television 
sets, the ST8617U 17-inch table 
model, with side-mounted controls 
and loudspeaker, and the ST5721U 
21-inch console, which has its con- 
trols and speaker at the front. 

Stella Radio and Television Co., Ltd., 
Oxford House, 9-IS, Oxford Street, 
London, W.I. 

T.C.C. (58) 
Among the many capacitors to be 
shown by T.C.C. this year will be 
a new range with p.t.f.e. dielectric. 
Their special features are ability to 
operate at temperatures up to 200 °C, 
high insulation resistance and good 
power factor. The T.C.C. range of 
tantalum electrolytics has been ex- 
tended to include some new minia- 
ture types designed especially for 
aircraft instruments and transistor 
equipments. 

Interference suppression capaci- 
tors, chokes and networks of various 
kinds will be on view, together with 
a very comprehensive display of 
printed circuits for sub-assemblies, 
accessories, amplifiers and receivers. 

Telegraph Condenser Co., Ltd., North 
Acton, London, W.3. 

TAPE RECORDERS (III) 
The "Playtime Twin" portable 
record reproducer incorporates a 
four-speed turntable with high out- 
put turnover crystal pickup feeding 
two loudspeakers via the two-valve 
audio amplifier. The " Sound" 
three-speed tape recorder is an im- 
proved version of last year's model. 

Tape Recorders (Electronics) Ltd., 
784-788, High Road, London, N.I7. 

TAYLOR (32) 
Among the new instruments shown 
is the 94B television waveform and 
alignment generator. This incor- 
porates a pattern, a.m. and f.m. sig- 
nal generators, and a television sweep 
oscillator, all covering frequencies 
from 4 to 220 Mc/s. Synchronizing 
waveforms for 525 (F.C.C.) and 625 
(C.C.I.R.) line standards are avail- 
able. An addition to the range of 
test meters is a new pocket-sized 
model, the 122A. 

Taylor Electrical Instruments, Ltd., 
419-424, Montrose Avenue, Slough. 
Bucks. 

TECHNICAL SUPPLIERS (103) 
A new TSL a.m./f.m. tuner has a 
high sensitivity with one r.f. and two 
i.f. stages on a.m., and three i.f. 
stages on f.m. The " Savoy" 
a.m./f.m. receiver incorporates a 12- 
watt push-pull audio output stage. 

The "Geruphon Omni-D " reson- 
ator is a 4i-in-diameter 16-in-long 
tube containing an asymmetrically 
mounted loudspeaker. The " Concert 
Soundcorner" two-speaker system 
utilizes a room corner, and is mounted 
several feet from the floor. 

Technical Suppliers, Ltd., 63, Goldhawk 
Road, London, W.I2. 

TELENG (227) 
A new signal level meter (SL3B) 
with a range from 25 /rV to 250 mV 
incorporates 12-channel turret tuning 
for measurements on cables or tele- 
vision aerials at frequencies between 
40 and 220 Mc/s. 

A wide range of other television 
equipment is also exhibited. This 
includes mast booster units for tele- 
vision distribution systems, wide- 
band amplifiers, and two turret con- 
version kits. A number of coaxial 
cable devices are also shown. 

An item outside the television 
range is a three-valve superhet car 
radio receiver. 

Telefusion (Engineering) Ltd., Church 
Road, Harold Wood, Rom ford, Essex. 

TELEQU1PMENT (226) 
A new portable calibrated oscillo- 
scope, the " Serviscope," makes use 
of an automatically synchronizing 
time base. Triggering facilities are 
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" Triple Hi-Max Five D " television and 
f.m. aerial made by Telerection. 

provided. Another calibrated oscillo­
s<:ope, the 720, is also on show. 

The WG44 television pattern 
generator covers two bands from 40 
to 70 Mc/s and 170 to 220 Mc/s 
and gives both sound and vision sig­
nals. Four different types of picture 
modulation are available. 

Telequipment Ltd., 313, Chase Road, 
Southgate, London, N.l4. 

TELERECTION (38) 
A series of combined FM/TV aerials 
described as "Hi-max Triple-band" 
types is the latest addition to this 
firm's range of v.h.f. aerials. The 
main element is a Band-! dipole 
divided into three Band-III sections 
by means of miniature tuned circuits 
called phase correctors. This ele­
ment functions efficiently on Bands 
I and III and reflectors and directors 
are added according to the overall 
gain required. To this combination 
is now added a horizontal f.m. 
dipole. All three systems share a 
single feeder. 

Telerection Ltd., Antenna Works, St. 
Pauls, Cheltenham, Glos. 

THO.MPSON, DIAMOND & BUTCHER 
(214) 

Manufacturers cif " Convertogram" 
record players, " National Band,'' 
"Meritone" and "New World" 
electric gramophones and " Lamp­
lifier " loudspeaker-amplifier units, 
and distributors of many of the lead­
ing makes of domestic receivers. 

Thompson, Diamond and Butcher, Ltd., 
5-9, University Street, London, W.C.I. 

ULTRA (II) 
Two new 21-in television sets have 
been introduced, the V21-50A table 
model and the WR21-62 console 
which also provides for v.h.f. recep­
tion of the B.B.C. sound broadcasts. 
There are also new 17in receivers 
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Sobel/ Model TPS147DL 14-in transport­
able television set. 

Telequipment " Serviscope." 

in both standard and fringe area ver­
sions either in table cabinets with 
optional matching stand or in con­
sole form. All these sets have built­
in v.h.f./f.m. sound receivers. 

The " Troubador " small trans­
portable sound receivers are new 
versions of a popular model, one for 
v.h.f reception only and the other 
for a.m. on medium and longe waves. 
Both set£ are produced by the 
printed circuit technique. 

Ultra Electric Ltd., Western Avenue, 
London, W.3. 

VALRADIO (118) 
Power conversion units for supplying 
a.c. mains-operated television re­
ceivers, radio-gramophones, tape 
recorders and other electronic equip­
ment from d.c. supplies (including 
batteries) is the speciality of this firm. 
These now include transistor-type 
converters and a typical example 
operates "all-dry " portable receivers 
from car or boat batteries. 

Valradio, Ltd., Browells Lane, Feltham, 
Middx. 

VIDOR (52) 
A number of battery portable models 
are shown. These include the " Van­
guard" for a.m. and v.h.f./f.m. 
which incorporates internal ferrite 
rod and f.m. dipole aerials, a six­
valve circuit, and a 7in x 4in elliptical 
loudspeaker. The "Marquisa" and 
" Lady Anne " can also be operated 
from a.c. mains. New transistorized 
battery portables are also on show. 

The wide range of dry batteries 

includes units for radio receivers 
torches, hearing aids and photo-flash 
equipments. 

Vidor, Ltd., Erith, Kent. 
WALTER INSTRUMENTS (49) 

In the 303 portable tape recorder a 
single tape speed of 3%in/ sec is pro­
vided, the overall response being 40 
to 10,000 c/s, with a signal-to-noise 
ratio better than 35 dB. 

Walter Instruments, Ltd., Garth Road, 
Morden, Surrey. 

WESTINGHOUSE (113) 
Selenium rectifiers will be shown in 
various types of assembly to illustrate 
the methods of cooling and chassis 
mounting now possible. Contact­
cooled rectifiers include the new edge­
cooled type in which heat is removed 
by three edges of each square element, 
the fourth being left for connections. 
Conventional rectifiers with double­
voltage elements (p.i.v. of 42V per 
element) will be displayed, and also 
miniature tubular ' types capable of 
withstanding high peak inverse vol­
tages and copper-oxide types suit­
able for moving-coil meters. 

Some new automatic chargers on 
view are designed expressly for re­
charging the batteries of radio­
equipped vehicles. 

Westinghouse Brake and Signal Co., 
Ltd., 82, York Way, London, N.J. 

WHITELEY ELECTRICAL (65) 
The ready-to-assemble range of 
cabinets in traditional and contem­
porary styling now comprises four 
models for housing complete equip­
ments, and eight speaker cabinets. 

The wide range of loudspeakers 
available with diameters from 2! to 
18in, and incorporating the patented 
cambric cone, includes a number of 
models specially designed to cover 
the middle and upper frequencies. 

A new control unit for the WB12 
amplifier now gives a choice of two 
units for this amplifier. The WB 
v.h.f./f.m. tuner has three wide-band 
i.f. stages, limiter and Foster-Seeley 
discriminator. 

The industrial and Services section 
includes permanent magnets, trans­
formers and cores, wavemeters and 
other components. A section is also 
devoted to components for the home 
constructor. 

Whiteley Electrical Radio Co., Ltd., 
Victoria Street, Mansfield, Notts. 

WOLSEY (40) 
A new Wolsey twin-band tele­

vision aerial, known as the " Twin · 
Super," is designed for mounting 
on the skirting board, or suspending 
from the picture rail, whichever is 
the more convenient. It is designed 
to provide more gain on Band III 
than on Band I. 

Another new model is the " Inter­
ceptor 5" introduced for use in 
weak-signal areas. A range of aerial 
assessories together with communal 
aerial systems will be included. 

Wolsey Electronics Ltd., Cray Avenue, 
St. Mary Cray, Orpington, Kent. 
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THE GYRATOR 
I. Introduction to a Theoretical Concept which Preceded the 

Practical Device 

0 NE of the accusations made against engineers 
by laymen is that they use jargon. When I say that 
microwave plumbers use ferrites in gyrators I expect 
to be told that this is jargon. It isn't, of course. 
According to Quiller-Couch, the two main vices 
of one of his characters, J, are circumlocution and 
the use of vague woolly abstract nouns instead of 
concrete ones. What engineers do, however, is use 
new, though well-defined words. The microwave 
gyrator is a practical device, a thing, although if 
you are not an active follower of microwave practice 
you may not know much about it. One of its more 
attractive features is that the idea of a gyrator is a 
rather abstract one and preceded the invention of 
the actual device by some years. Things don't 
usually happen that way: usually someone makes 
something which works after a fashion, theorizes 
about it and thus improves it. 

In these two articles I have adopted an historical 
approach. In the first one I have drawn heavily on 
a paper by B. D. H. Tellegen,* who is the man who 
really brought the gyrator to light and named it. 

Before the war most of us would have been pretty 
confident that although we should have new in­
ventions, new circuit theory and a whole bag of 
other novelties, the basic bricks of our theoretical 
world were complete, for good or bad. Resistance, 
inductance, capacitance and the ideal transformer 
formed a neat quartet with which we could build 
up our dipoles and two-terminal pairs. Then not 
long after the war the gyrator appeared on the 
scene, though it had not yet, I think, made its way 
into the textbooks. It is difficult to see now why it 
took so long before anyone saw the need for the 
gyrator because, as we shall see in this article, it 
is an obvious theoretical concept. Once it appeared 
as an idea, several practical, though not, of course, 
ideal embodiments followed, one of which is of very 
great importance. 

Terminals and Terminations 
In the course of this first article it will be necessary 
to look at the absolutely basic ideas fairly precisely. 
Already, in the previous paragraph, the reader will 
see that I have referred to a two-terminal pair. 
This is not just pedantic observation, a description 
which usually means " I don't understand it and 
I'm not going to let you know I wish I did." A four­
terminal system, which is what the theoretician's 
black box is often called, has, obviously, four termi­
nals. Usually, however, the black box also carries 
two labels, saying " In " and " Out ", or something 
equivalent. Some of our theory applies perfectly 
well to the general black box with four terminals, 

*Philips Tech. Review, Vol. 18, p. 120 (1956) . For further references 
see Philips Research Reports, Vol. 3, p. 81 (April, 1948). 
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but it is much easier, and therefore much commoner, 
to deal only with the special "In-Out" case, which 
we therefore call by a special name, the two-terminal 
pair. 

Let us deal first with the two-terminal network, 
which some people call a one-terminal pair. The 
circuit is shown in Fig; 1 and I shall not feel respon­
sible if " Cathode Ray " uses this as a peg on which 
to hang a couple of articles. Now, if this network 
is to be one of those we deal with in ordinary circuit 

Fig. I. Basic two-terminal network. 

theory it must satisfy three rather important condi­
tions. It must be linear, which means that although 
the equation relating V and I can contain terms in 
dV/dt and di/dt, d2V/dt2 and d 2I/dt2, and so on, it 
cannot contain terms like P. Rectifiers, silicon 
carbide resistors, both of them passive elements, 
are non-linear and are barred from our basic study. 
The reason for this is quite easily seen: the behaviour 
of non-linear elements is tied up with the actual 
sizes of currents, voltages and the devices them­
selves. Cannon balls and golf balls accelerate in 
the same way under gravity (linear theory) but 
produce quite different effects if they fall on your 
head (non-linear theory). 

The network elements must be constant. You 
wouldn't get very far measuring the capacitance of 
a condenser microphone (which I suppose we should 
call a capacitor microphone, but who does?) in a 
boiler shop. Finally, the network must be passive: 
no valves, no generators, no concealed energy sources 
of any kind are permitted. This clearly means that 
our resistances must be positive, because, as has 
been shown in these ·colunins, the only way to get a 
negative resistance is to use some sort of amplifier: 
anyway, a negative resistance is capable of pumping 
energy into a positive resistance, and the more rigid 
definition of " no energy sources " obviously applies. 

The sort of equation we can finally write down 
must be made up of basic equations like: 

v 1 = Ri, 
v 2 = LdiJdt 
Cdv3/dt = i3 

Here v and i are the voltage and current in small 
bits of the network, and all we have to do is com­
bine them. Quite a lot has been written on methods 
of getting from the V-I equation to a network which 
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is to be one of those we deal with in ordinary circuit 

Fig. I. Basic two-terminal network. 

theory it must satisfy three rather important condi- 
tions. It must be linear, which means that although 
the equation relating V and I can contain terms in 
dV/dt and dl/dr, d2V/dt2 and d2I/dt2, and so on, it 
cannot contain terms like I2. Rectifiers, silicon 
carbide resistors, both of them passive elements, 
are non-linear and are barred from our basic study. 
The reason for this is quite easily seen: the behaviour 
of non-linear elements is tied up with the actual 
sizes of currents, voltages and the devices them- 
selves. Cannon balls and golf balls accelerate in 
the same way under gravity (linear theory) but 
produce quite different effects if they fall on your 
head (non-linear theory). 

The network elements must be constant. You 
wouldn't get very far measuring the capacitance of 
a condenser microphone (which I suppose we should 
call a capacitor microphone, but who does?) in a 
boiler shop. Finally, the network must be passive; 
no valves, no generators, no concealed energy sources 
of any kind are permitted. This clearly means that 
our resistances must be positive, because, as has 
been shown in these columns, the only way to get a 
negative resistance is to use some sort of amplifier; 
anyway, a negative resistance is capable of pumping 
energy into a positive resistance, and the more rigid 
definition of " no energy sources " obviously applies. 

The sort of equation we can finally write down 
must be made up of basic equations like: 

t'i = Ri, 
f 2 " L.dz 2/ dr 
CdtJ„/dr = z3 

Here v and i are the voltage and current in small 
bits of the network, and all we have to do is com- 
bine them. Quite a lot has been written on methods 
of getting from the V-I equation to a network which 
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will satisfy it: this is a much more difficult problem 
than getting from the network to the V-I equation, 
for which we can use Kirchhoff's laws, Maxwell's 
circulating currents (a variant) or some other more 
elaborately simple methods like matrix algebra. 

Whatever we do, however, we are limited to our 
three basic bits, the resistance, capacitance and induc­
tance which are so familiar. Even the literature 
of two-terminal networks using only two kinds of 
element is pretty extensive: I am writing this with 
no references available and I will not try to guess 
how many papers have appeared this month, all 
over the world, on just this limited subject, but I 
am pretty certain that if you check up you will find 
a few. 

We cannot spend more time on this, however, and 
must get on to our two-terminal pair. The basic 
circuit, shown in Fig. 2, is not unfamiliar, though 
there are differences of opinion about which way to 
draw I 2. There are considerable advantages in draw­
ing all the currents flowing from left to right in the 
upper arms; the same currents flow back in the 
opposite direction in the lower arms. Even this 
detail is sometimes rather important. In this par­
ticular connection, actually, it would be rather more 
convenient to draw I 2 the other way round, and 
many of the textbooks do this. The disadvantage 
is that when you come to connecting four-terminal 
networks in tandem the minus signs start creeping 
in. Let us start the way we mean to go on, even 
though it means that we will have to use minus signs 
here. 

One way of discussing the behaviour of the net­
work is by the impedance equations: 

V1 = Z11 11 + Z12( -I 2) 

v 2 = Z21 11 + z22C -I2) 
This pair of equations is found in most of the 

books, I think. To see what the various Z's are it is 
necessary to impose arbitrary conditions to simplify 
the equations. Suppose, for example, we make 
I 2 zero by leaving the right-hand side open. Then 

V1 = Z11 I 1 and V2 = Z 21I1 . 
Thus Z11 is the open-circuit impedance looking in 

at the left, and z2l is the trans-impedance from 
right to left. Trans-impedance is another word, 
more useful and possibly more common, for mutual 
impedance, a term to make the women novelists 
shudder. By looking in at the right and leaving the 
left-hand terminals open we can seethat Z12 is the 
trans-impedance from left to right. 

Reciprocity 

Now we come to the point where the textbooks 
push you out on a limb. In their various ways they 
tell you without much explanation that Z12 = Zw 
a condition which they describe as the reciprocity 
theorem. This is certainly true if the network 
contains nothing but resistance, capacitance and 
inductance elements. Since a real transformer can 
be represented by an equivalent network of induc­
tances when considered as a two-terminal pair, 
though obviously not by the same network if you have 
a true four-terminal network, all the elements we 
usually consider leave us with the reciprocity 
theorem safe and sound. Our textbook writers 
have been on pretty safe ground until recently and 
the reciprocity theorem has become a matter of 
faith, not reason. 

The transformer, the ideal transformer, enables 
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us to start probing more closely into the basis of our 
ideas. For the ideal transformer we can write: 

V1 = nV2 

I 1 = I 2/n 
where n is the transformer ratio. Not surprisingly 

V1I1 = V2I2 
meaning that the energy we put in is equal to the 
energy we get out again. If this were not true, it 
would not be an ideal transformer. Suppose, for no 
particular reason at the moment other than as a 
mathematical exercise, that we write down the 
equations of an ideal black box for which: 

vl = si2 
11 = V 2/s 

Here again the relationship V1I1 = V2I 2 holds, 
so that this black box is ideal, passive, linear, con­
stant. But now we have 

vl = -s( -I2) 
V 2 = sl1 

and if we compare this with the impedance equations 
we wrote ' down earlier we see that Z12 = -Z 21• 

Obviously, therefore, this ideal black box does not 
satisfy the reciprocity theorem. It is indeed an 
anti-reciprocal network. Suppose that we connect 
a second similar black box in tandem. Then for the 
second one 

V 2 = sl 3 

12 = V 3/s 
so that for the two boxes in tandem: 

V 1 = V 3 

I 1 = I 3 

Two of these anti-reciprocity boxes in tandem thus 
bring us back to a one-to-one ideal transformer. This 

Fig. 2. Basic two-term- i 
ina/ pair. V1 

property of the anti-reciprocity box is in some ways 
rather like that of our old friend the square root of 
minus one. Multiply a real number by j and you 
have an imaginary number: repeat the process and 
you are back in the realm of real numbers again, 
even though you are faced by a negative number 
instead. For this reason, which was, I suppose, not 
too deplorable before the anti~reciprocity box was 
officially ·named, it has been called an imaginary 
ideal transformer. Now, however, it is called a 
gyrator. Let us look at some of its properties. 

Suppose that we open-circuit the right-hand side 
of our gyrator. Then V 2 must be zero. This means 
that I 1 must be zero too, from the defining equations: 

vl = si2 
11 = V 2/s. 

Thus V1 is finite and 11 zero, V1/Il) the input 
impedance is infinite and the short-circuited gyrator 
looks like an open-circuit. Make 12 zero by open­
circuiting the right-hand terminals and V1/I1 becomes 
zero; a short circuit. 

Now let us connect an inductance across the right-
hand terminals. 

V 2 = jwL.I 2 so that 
vl s2 1 
J; = jwL = jwL/s2 

This expression is just what we should expect if we 
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will satisfy it: this is a much more difficult problem 
than getting from the network to the V-I equation, 
for which we can use Kirchhoff's laws. Maxwell's 
circulating currents (a variant) or some other more 
elaborately simple methods like matrix algebra. 

Whatever we do, however, we are limited to our 
three basic bits, the resistance, capacitance and induc- 
tance which are so familiar. Even the literature 
of two-terminal networks using only two kinds of 
element is pretty extensive: I am writing this with 
no references available and I will not try to guess 
how many papers have appeared this month, all 
over the world, on just this limited subject, but I 
am pretty certain that if you check up you will find 
a few. 

We cannot spend more time on this, however, and 
must get on to our two-terminal pair. The basic 
circuit, shown in Fig. 2, is not unfamiliar, though 
there are differences of opinion about which way to 
draw 12. There are considerable advantages in draw- 
ing all the currents flowing from left to right in the 
upper arms; the same currents flow back in the 
opposite direction in the lower arms. Even this 
detail is sometimes rather important. In this par- 
ticular connection, actually, it would be rather more 
convenient to draw 12 the other way round, and 
many of the textbooks do this. The disadvantage 
is that when you come to connecting four-terminal 
networks in tandem the minus signs start creeping 
in. Let us start the way we mean to go on, even 
though it means that we will have to use minus signs 
here. 

One way of discussing the behaviour of the net- 
work is by the impedance equations: 

V! = Zu 1,+ Z12( —12) 
V 2 = Z21 II + Z 22( L) 

This pair of equations is found in most of the 
books, I think. To see what the various Z's are it is 
necessary to impose arbitrary conditions to simplify 
the equations. Suppose, for example, we make 
12 zero by leaving the right-hand side open. Then 

Vi = Z,, I, and ¥2 = Z21I1 
Thus Zn is the open-circuit impedance looking in 

at the left, and Z,, is the trans-impedance from 
right to left. Trans-impedance is another word, 
more useful and possibly more common, for mutual 
impedance, a term to make the women novelists 
shudder. By looking in at the right and leaving the 
left-hand terminals open we can see that Z12 is the 
trans-impedance from left to right. 

Reciprocity 

Now we come to the point where the textbooks 
push you out on a limb. In their various ways they 
tell you without much explanation that Z^ = Z21, 
a condition which they describe as the reciprocity 
theorem. This is certainly true if the network 
contains nothing but resistance, capacitance and 
inductance elements. Since a real transformer can 
be represented by an equivalent network of induc- 
tances when considered as a two-terminal pair, 
though obviously not by the same network if you have 
a true four-terminal network, all the elements we 
usually consider leave us with the reciprocity 
theorem safe and sound. Our textbook writers 
have been on pretty safe ground until recently and 
the reciprocity theorem has become a matter of 
faith, not reason. 

The transformer, the ideal transformer, enables 

us to start probing more closely into the basis of our 
ideas. For the ideal transformer we can write: 

Vj = wVj 
11 = la/" 

where n is the transformer ratio. Not surprisingly 
Vjli = V2I2 

meaning that the energy we put in is equal to the 
energy we get out again. If this were not true, it 
would not be an ideal transformer. Suppose, for no 
particular reason at the moment other than as a 
mathematical exercise, that we write down the 
equations of an ideal black box for which: 

V, = tl 2 
Ix = Vs/i 

Here again the relationship Vxlx = holds, 
so that this black box is ideal, passive, linear, con- 
stant. But now we have 

Vx = 
V2 = si, 

and if we compare this with the impedance equations 
we wrote down earlier we see that Z12 = — Z21. 
Obviously, therefore, this ideal black box does not 
satisfy the reciprocity theorem. It is indeed an 
anti-reciprocal network. Suppose that we connect 
a second similar black box in tandem. Then for the 
second one 

V2 = sla 
12 = Va/i 

so that for the two boxes in tandem: 
V, = V3 
Ix = I3 

Two of these anti-reciprocity boxes in tandem thus 
bring us back to a one-to-one ideal transformer. This 

1^   
10   0 2 

Fig. 2. Basic two-term- i i 
inal pair. q ' 2 1 

property of the anti-reciprocity box is in some ways 
rather like that of our old friend the square root of 
minus one. Multiply a real number by j and you 
have an imaginary number: repeat the process and 
you are back in the realm of real numbers again, 
even though you are faced by a negative number 
instead. For this reason, which was, I suppose, not 
too deplorable before the anti-reciprocity box was 
officially named, it has been called an imaginary 
ideal transformer. Now, however, it is called a 
gyrator. Let us look at some of its properties. 

Suppose that we open-circuit the right-hand side 
of our gyrator. Then V2 must be zero. This means 
that Ix must be zero too, from the defining equations; 

V. = sl2 
Ix = V2/i. 

Thus Vx is finite and Ix zero, Vj/Ix, the input 
impedance is infinite and the short-circuited gyrator 
looks like an open-circuit. Make 12 zero by open- 
circuiting the right-hand terminals and Vx/Ix becomes 
zero; a short circuit. 

Now let us connect an inductance across the right- 
hand terminals. 

Vj = fcuL.Ij so that 
Vx _ _ _1  
Ix jwL jmL/s2 

This expression is just what we should expect if we 
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I, I, - Iz - :jv, 
Fig. 3. A gyrator and a series impedance Z. 

Fig. 4. A gyrator and a shunt impedance s2jZ. 

had a capacitance L/s2 connected across the left-hand 
terminals, so that the effect of interposing the gyrator 
is to convert an inductive impedance into a capacita­
tive impedance. Similarly, if V 2 = 12/jwC, V1/11 = 

jwCs2 and a capacitance has been transformed to an 
inductance. If V 2 = Rl 2, V1/1 1 = s2/R, so that, 
as we might have expected by now, a resistance 
becomes a conductance. These results must be 
looked at rather more closely, and for this purpose 
we need a symbol for the gyrator, so that we can 
draw Fig. 3, which shows a gyrator and a series 
impedance Z. For this system we have: 

VI= sl 2 

II :::;:: V 2/s 
and 

V 2 = V 3 + 13Z 
12 = 13 

giving us 
v1 = s.la 
11 = V 3/s + 13Z/s 

Now let us look at Fig. 4. For this system 
vl = V2 
11 = V 2Z/s2 + 12 

and 

giving us 
v1 = sla 
11 = V 3/s + 13Z/s. 

The final equations for the network of Fig. 4 are 
thus just the same as those we obtained for the 
network of Fig. 3; the gyrator acts as a "dualizer," 
turning any impedance into its dual. 

All this is no doubt very interesting the reader 
may, and I hope does, think, but what is it all about? 
Here is a rather theoretical black box, which lends 
itself to a little mathematics, but what good is it, 
and if it is of any use at all, where can I get one? 
This first thing to do is to see what good it is and 
then hunt around to see if we cannot produce a 
reasonable approximation to an ideal gyrator. Let 
us look at Fig. 5. A gyrator and a resistance R are 
connected in series. We can write do\vn the im­
pedance equations for this circuit. They are: 

V1 = R(l1 - 12) + sl 2 = Rl1 + (s-R)1 2 

V 2 = R(l1 - 12) + sl1 = (R + s)l1 - R1 2 

Suppose that we chooseR= s. Then 
v1 = RI1 
V2 = 2RI1 - Rl2 

Although V 2 depends on 11 as well as any ter-
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mination applied to the right-hand side of the 
system, V1 is completely independent of I 2• 

Fig. 6 shows another way of combining a gyrator 
with a resistor. For this circuit we write down the 
admittance equations rather than the impedance 
equations. We find that: 

v_2 + v1- v2 
It= 

s R 
VI -r' { __!_ _ _!_ ) v 
R \ s R 

2 

Once again, then, if s = R we have 11 independent 
of v 2 although 12 depends on v1. 

A practical black box which does this is a most 
important device. Quite of lot of microwave genera­
tors are connected directly to an aerial feeder with 
no protective buffer amplifier. If the aerial does 
not provide an exact match for the feeder an echo 
is sent back and may interfere with the satisfactory 
operation of the oscillator. Of course the valve 
designer tries to make his valve as insensitive to 
pulling as possible, but how much easier his life 
would be if a small black box could be put in between 
valve and aerial to stop the reflections reaching the 
valve. It is not wasteful of energy, either. Suppose 
we terminate the system of Fig. 6, for which the 
last equations apply, in a resistance R 2 on the right. 
Then 

v2 = I2R2 

I _ 2Vt V2 2V1 l2R 2 
2 - R -R=R-R 

(
R + R 2) 2V1 

so that 12 R =R 

or 12 = 2V1/(R + R 2). 

For the case R = R 2 we have just 12 = V1/R 2, 

so that the applied signal V 1 produces in the load 
a current equal to that which it would produce if 
connected directly. Nothing is lost in the resistance 
R unless we send in from the right, when all the 
energy goes into R and none out to the left-hand 
terminals. 

The practical device which really started off the 

Fig. 6. Another way 
of considering a gyrator 
and a resistor. 

Fig. 5. Analysis of 
this circuit is the key to 
the utility of the gyra­
tor. 

V1-Vz 
-R--
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Fig. 3. A gyrator and a series impedance Z. 

si w 
T V2 

Fig. 4. A gyrator and a shunt impedance s2/Z. 

had a capacitance L/s2 connected across the left-hand 
terminals, so that the effect of interposing the gyrator 
is to convert an inductive impedance into a capacita- 
tive impedance. Similarly, if V2 = 12/7™ C, V1/I1 = 
jtoO2 and a capacitance has been transformed to an 
inductance. If V2 = RI25 Vi/I, = s2/R, so that, 
as we might have expected by now, a resistance 
becomes a conductance. These results must be 
looked at rather more closely, and for this purpose 
we need a symbol for the gyrator, so that we can 
draw Fig. 3, which shows a gyrator and a series 
impedance Z. For this system we have; 

V, = sl2 
I, = VJs 

and 
V2 = V3 + I3Z 
I2 = la 

giving us 
Vi = si 3 
11 = V3/S + I3Z/S 

Now let us look at Fig. 4. For this system 
V2 

Ij = V2Z/s2 + Ia 
and 

V2 = si, 
12 = V3/s 

giving us 
V3 = SI3 
Ii = V3/S + 13Z/S. 

The final equations for the network of Fig. 4 are 
thus just the same as those we obtained for the 
network of Fig. 3; the gyrator acts as a "dualizer," 
turning any impedance into its dual. 

All this is no doubt very interesting the reader 
may, and I hope does, think, but what is it all about? 
Here is a rather theoretical black box, which lends 
itself to a little mathematics, but what good is it, 
and if it is of any use at all, where can I get one? 
This first thing to do is to see what good it is and 
then hunt around to see if we cannot produce a 
reasonable approximation to an ideal gyrator. Let 
us look at Fig. 5. A gyrator and a resistance R are 
connected in series. We can write down the im- 
pedance equations for this circuit. They are: 

V1 = RCIi - I2) + sl2 = Rl! + (s-R)I2 
V2 = RCIx - I2) + = (R + s)Ii - RI2 
Suppose that we choose R = 5. Then 

V3 = RL 
V2 = 2RI! - RI2 

Although V2 depends on L as well as any ter- 

mination applied to the right-hand side of the 
system, Vj is completely independent of I2. 

Fig. 6 shows another way of combining a gyrator 
with a resistor. For this circuit we write down the 
admittance equations rather than the impedance 
equations. We find that: 

T V2 W - V ^ / 1 1 \ 
11 = 7 +—^ - R TV7~R ) 

■•-T+^ir^-L + Rf'-R 

Once again, then, if 5 = R we have Ii independent 
of V2 although I2 depends on V,. 

A practical black box which does this is a most 
important device. Quite of lot of microwave genera- 
tors are connected directly to an aerial feeder with 
no protective buffer amplifier. If the aerial does 
not provide an exact match for the feeder an echo 
is sent back and may interfere with the satisfactory 
operation of the oscillator. Of course the valve 
designer tries to make his valve as insensitive to 
pulling as possible, but how much easier his life 
would be if a small black box could be put in between 
valve and aerial to stop the reflections reaching the 
valve. It is not wasteful of energy, either. Suppose 
we terminate the system of Fig. 6, for which the 
last equations apply, in a resistance R2 on the right. 
Then 

V2 = I2R2 

2 V! V2 2 V! I2R2 

so that I, fR + 
R 

or I2 — 2Vi/(R -j- R2). 
For the case R = Ra we have just I2 = V1/R2, 

so that the applied signal Vi produces in the load 
a current equal to that which it would produce if 
connected directly. Nothing is lost in the resistance 
R unless we send in from the right, when all the 
energy goes into R and none out to the left-hand 
terminals. 

The practical device which really started off the 

Fig. S. Analysis of 
this circuit is the key to 
the utility of the gyra- 
tor. 

Fig. 6. Another way 
of considering a gyrator ^ 
and a resistor.  1 
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whole idea of the gyrator and which was the origin 
for its name was not an electrical black box at all, 
but a mechanical one. You can draw a mechanical 
equivalent circuit for an electrical one, or an elec­
trical equivalent for a mechanical circuit. If the 
mechanical circuit is a rotary system, with torque 
for voltages and velocity for currents, a perfect pair 
of gears is the equivalent of a perfect transformer. 
The gears may be bevel gears but the theory is 
the same even though the shafts have gone round 
through 90°. Now let us mount a gyroscope in 
suitable gimbals, which I will not try to draw. 
As you know by experience, if you try to tum the 
axis of the gyroscope it insists on turning, not the 
way you want it to turn but at right angles to your 
twist. At first sight, therefore, the gyroscope is 
doing just the same as the pair of bevel gears, but 

if you do the mathematics you will find that instead 
of the primary torque being transferred as a second­
ary torque, the torque at the second shaft is pro­
portional to the velocity at the first shaft. This is 
just the equivalent of our gyrator equations, with 

vl = si2 replaced by 
T 1 = sv 2 and 
V 2 = si1 replaced by 
T 2 = svD where T and v stand 

for torque and velocity. 
The paper on the gyroscopet triggered off a 

number of others including one showing the one­
way-only property we have already analysed. Here 
was an important application: in the second article 
we shall see how a practical device was made. 

tBloch, Phil. Mag., Series 7, Vol. 35, p. 315 (1944). 

Sequential Colour Again 
NEW FRENCH SYSTEM GIVING SIMPLER AND LESS CRITICAL RECEIVERS 

ALTHOUGH the frame sequential system of 
colour television was abandoned as a possible 
contender for public service in the U.S.A. on account 
of its non-compatibility, the general idea of sequential 
colour transmission has never been entirely killed. 
It has too many good points for that. The frame 
sequential system, for example, is notable for the 
quality of its colour reproduction and for the 
simplicity and non-critical nature of the transmitting 
and receiving equipment. And even though simul­
taneous colour transmission has been established in 
the U.S.A. in the shape of the N.T.S.C. system, the 
sequential process still persists in rearing its head 
in such devices as the Chromacoder* and the "Apple" 
and Chromatron single-beam colour c.r. tubest 
where the colour phosphors are selected· in turn. 

Now we have a sequential method of transmitting 
colour information in a new French system-a 
compatible system, it should be said-which has 
been devised by M. Henri de France and developed 
at the research laboratories of the Societe Nouvelle 
RBV-La Radio Industrie. Wireless World saw 
it demonstrated in Paris recently on the occasion 
of the International Colour Television Symposium. 
In this system the main purpose of the sequential 
transmission is to simplify the receiver circuitry 
by eliminating the need for complicated expedients 
such as synchronous detection which are necessary 
with simultaneous transmission of the N.T.S.C. 
type. 

It is well known that in the N.T.S.C. system the 
colour information is conveyed by two colour­
difference signals (or derivations of them) which 
modulate two components in quadrature (90° 
phase difference) of a single sub-carrier frequency. 
At the receiver the recovery of these colour difference 
signals demands a synchronous detection system, 
using a local oscillator of sub-carrier frequency with 

*A device for converting the output of a frame sequential camera 
to simultaneous transmission. See Wireless World, November 1954, 
p. 540. 

tSee Wireless World, January 1957, p. 2. 
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appropriate phase-displaced outputs. The arrange­
ment is somewhat critical because the correct repro­
duction of transmitted colour information depends 
on accurately maintaining the frequency and phase 
synchronization of this local oscillator, and a complete 
regulating system is necessary for the purpose. 
Indeed, it appears from subjective tests that some 
receivers will not tolerate phase drifts of more than 
±5°, which is more critical than the ±10° tolerance 
allowed on the B.B.C. test transmissions themselves! 
In addition, of course, there is the danger of possible 
cross-talk between the two components of the colour 
sub-carrier. 

All this is avoided in the new French system by 
using the sub-carrier to transmit by simple amplitude 
modulation only one set of colour information at a 
time, instead of both sets at once. The two sets 
chosen are the red and blue primary colour-compon­
ent signals from the three-colour camera, which are 
signified by ER' and EB' (the ticks indicating that 
they are gamma-corrected). By means of an elec-

Fig. I. Frequency spectrum o( the complete 819-/ine 
colour signal, E'T· 
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whole idea of the gyrator and which was the origin 
for its name was not an electrical black box at all, 
but a mechanical one. You can draw a mechanical 
equivalent circuit for an electrical one, or an elec- 
trical equivalent for a mechanical circuit. If the 
mechanical circuit is a rotary system, with torque 
for voltages and velocity for currents, a perfect pair 
of gears is the equivalent of a perfect transformer. 
The gears may be bevel gears but the theory is 
the same even though the shafts have gone round 
through 90°. Now let us mount a gyroscope in 
suitable gimbals, which I will not try to draw. 
As you know by experience, if you try to turn the 
axis of the gyroscope it insists on turning, not the 
way you want it to turn but at right angles to your 
twist. At first sight, therefore, the gyroscope is 
doing just the same as the pair of bevel gears, but 

if you do the mathematics you will find that instead 
of the primary torque being transferred as a second- 
ary torque, the torque at the second shaft is pro- 
portional to the velocity at the first shaft. This is 
just the equivalent of our gyrator equations, with 

Vx = 5I2 replaced by 
Ti = and 
V2 = six replaced by 
T2 = sVi, where T and v stand 

for torque and velocity. 
The paper on the gyroscope t triggered off a 

number of others including one showing the one- 
way-only property we have already analysed. Here 
was an important application: in the second article 
we shall see how a practical device was made. 

tBloch, Phil. Mag., Series 7, Vol. 35, p. 315 (1944). 

Sequential Colour Again 

NEW FRENCH SYSTEM GIVING SIMPLER AND LESS CRITICAL RECEIVERS 

Although the frame sequential system of appropriate phase-displaced outputs. The arrange- 
colour television was abandoned as a possible ment is somewhat critical because the correct repro- 
contender for public service in the U.S.A. on account duction of transmitted colour information depends 
of its non-compatibihty, the general idea of sequential on accurately maintaining the frequency and phase 
colour transmission has never been entirely killed. synchronization of this local oscillator, and a complete 
It has too many good points for that. The frame regulating system is necessary for the purpose, 
sequential system, for example, is notable for the Indeed, it appears from subjective tests that some 
quality of its colour reproduction and for the receivers will not tolerate phase drifts of more than 
simplicity and non-critical nature of the transmitting ±5°, which is more critical than the ±10° tolerance 
and receiving equipment. And even though simul- allowed on the B.B.C. test transmissions themselves! 
taneous colour transmission has been established in In addition, of course, there is the danger of possible 
the U.S.A. in the shape of the N.T.S.C. system, the cross-talk between the two components of the colour 
sequential process still persists in rearing its head sub-carrier. 
in such devices as the Chromacoder* and the "Apple" All this is avoided in the new French system by 
and Chromatron single-beam colour c.r. tubesf using the sub-carrier to transmit by simple amplitude 
where the colour phosphors are selected in turn, modulation only one set of colour information at a 

Now we have a sequential method of transmitting time, instead of both sets at once. The two sets 
colour information in a new French system—a chosen are the red and blue primary colour-compon- 
compatible system, it should be said—which has ent signals from the three-colour camera, which are 
been devised by M. Henri de France and developed signified by Ee' and EB' (the ticks indicating that 
at the research laboratories of the Societe Nouvelle they are gamma-corrected). By means of an elec- 
RBV—La Radio Industrie. Wireless World saw 
it demonstrated in Paris recently on the occasion 
of the International Colour Television Symposium. 
In this system the main purpose of the sequential 
transmission is to simplify the receiver circuitry 
by eliminating the need for complicated expedients 
such as synchronous detection which are necessary 
with simultaneous transmission of the N.T.S.C. 
type. 

It is well known that in the N.T.S.C. system the 
colour information is conveyed by two colour- 
difference signals (or derivations of them) which 
modulate two components in quadrature (90° 
phase difference) of a single sub-carrier frequency. 
At the receiver the recovery of these colour difference 
signals demands a synchronous detection system, 
using a local oscillator of sub-carrier frequency with 

*A device for converting the output of a frame sequential camera 
to simultaneous transmission. See Wireless World, November 1954, 
p. 540. 

tSee Wireless World, January 1957, p. 2. 

Fig. I. Frequency spectrum of the complete 819-line 
colour signal, E'?. 

I 
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tronic switch these signals 
are applied alternately to FROM E' -----.-....f':""-----~ 
the sub-carrier modulator COLOUR CAMERA E'R 

TO 
TRANSMITTER 
MODULATOR 

f OR OTHER G--.-~ .at line requency, so that souRCE E'8 --.-,..T-;_ _ __:____J 
in the first frame of a 
picture, red, say, is trans­
mitted during line 1, blue 
during line 3, red during 
line 5 and so on, and in the 
second interlaced frame, 
blue is transmitted during 
line 2, red during line 4 
and so on. 

E; 

A separate luminance 
(brightness) signal is trans­
mitted to provide the 
black-and-white signal for 

Fig. 2. Block schematic of the coding equipment at the transmitter. 

existing monochrome receivers, giving the compati­
bility feature in the same way as in the N.T.S.C. 
system. The multiplexing of the single-colour 
signal with the luminance signal is also achieved in 
the same . way as in the N.T.S.C. system-by 
frequency interleaving the sidebands of the colour 
sub-carrier in the gaps in the sideband spectrum of 
the main video signal, at the same time making the 
sub-carrier frequency as high as possible to reduce 
the visibility of the resultant dot pattern on the 
receiver screen. For this interleaving purpose the 
sub-carrier has to be made an odd multiple of half 
the line scanning frequency, and actually it has been 
placed at 8.37 Mcjs in the 10-Mc/s video band, as 
shown · in Fig. 1. 

The French system, in fact, has a number of 
features in common with the N~T.S.C. system and 
might therefore be regarded as a modified version 
of it. For example, it takes advantage of . the well­
known limitations of the eye in colour vision by 
transmitting only the low frequencies of the red 
and blue primary-colour components to give a 
narrow-band colour signal. This actually has a 
bandwidth of 2 Mcjs, as can be seen from Fig. 1. 
Another point of similarity is the method of recover­
ing the green primary-colour component (which is 
not transmitted as such) at the receiver by subtracting 
the red and blue signals from the luminance or 
" white " signal. On the other hand, in the French 
system it is only necessary to transmit two sets of 
information simultaneously, the luminance signal 
and one colour signal, whereas three sets have to be 
transmitted simultaneously in the N.T.S.C. system. 

The feature which is really characteristic of the 
French scheme, however, is that the sequential 
method of colour transmission is made possible by 
taking advantage of the fact that 819 lines provide a 
vertical colour definition greater than the subjective 
requirements of the human eye. It will be realized 
that the advantages gained by the sequential, time­
division multiplex, method of colour transmission 
must be paid for in the sense that the information 
available for display is reduced by a factor of two. 
Of the 737 active lines in the 819-line picture, one 
half, 368.5, are used for transmitting the red informa­
tion and the other half for transmitting the blue 
information. This does not matter, however, 
because, as already mentioned, the 819-line system 
can afford to lose a great deal of vertical colour 
definition before the eye notices any difference. 

The only difficulty with this line sequential 
method-as with all sequential systems-is that it 
produces stroboscopic effects at the receiver c.r. 
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tube. This, however, has been overcome in the 
colour receiver by an artificial means of obtaining a 
simultaneous display on the three-gun c.r. tube. 
It is a storage technique, which takes advantage 
of the fact that statistically there is very little 
difference between the information on two successive 
lines of a television frame. The red information 
transmitted during, say, line 1 of a frame is displayed 
on that line but is also passed through a delay device 
so that it emerges one line later and is displayed 
again along with the blue information on line 3. 
Thus two sets of information, red and blue, are 
available simultaneously for line 3 (the third simul­
taneous green signal being derived as already ex­
plained). Similarly the blue .information on line 3 is 
delayed so that it is displayed simultaneously with the 
red information on line 5 . . . and so on with the 
rest of the frame and the following interlaced frame. 

For correct reproduction of colours it is, of course, 
necessary for the receiver to " know " when red is 
being transmitted and when blue is being transmitted. 
To distinguish between them an "identification 
signal " is transmitted during the " back porch " of 
the sync pulse in front of every blue line. Actually 
there is a residue of sub-carrier imposed on the black 
level and the identification signal takes the form of a 
suppression of this residue preceding every blue line. 
At the receiver this is used for controlling an elec­
tronic switch which sends the red and blue signals 
to their appropriate electron guns in the tri-colour 
c.r. tube. 

The Transmitter 
A simplified block schematic of the transrruttmg 
end of the system is shown in Fig. 2. Here the 
gamma-corrected red, green and blue primary­
colour components E' R' E' 0 and E' B from the 
camera are first of all applied to a matrix (propor­
tional adding circuit) which, by a linear combination 
of the three signals, provides the luminance signal 
Ey'. Actually Ey'=0.59 E'0 +0.3 E'R+O.llEB' as 
in the N.T.S.C. system. After the sync waveform 
has been added, the luminance signal passes through 
a delay line, necessary to keep the luminance and 
chromaticity information in phase, and then through 
another adding circuit which superimposes on it the 
modulated colour sub-carrier. 

The two signals ER' and EB' are also applied to 
an electronic switch which is operated at half the 
line frequency by the switching generator and 
produces the signals in alternate sequence at the 
output. The emerging signal, E' R or EB', then 
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tronic switch these signals 
are applied alternately to FR0M ./ 
the sub-carrier modulator colour camera 
,at line frequency, so that "source" l\ 
in the first frame of a 
picture, red, say, is trans- 
niitted during line 1, blue 
during line 3, red during 
line 5 and so on, and in the 
second interlaced frame, 
blue is transmitted during 
line 2, red during line 4 
and so on. 

A separate luminance 
(brightness) signal is trans- 
mitted to provide the Block: 
black-and-white signal for 
existing monochrome receivers, giving the compati- 
bility feature in the same way as in the N.T.S.C. 
system. The multiplexing of the single-colour 
signal with the luminance signal is also achieved in 
the same way as in the N.T.S.C. system—by 
frequency interleaving the sidebands of the colour 
sub-carrier in the gaps in the sideband spectrum of 
the main video signal, at the same time making the 
sub-carrier frequency as high as possible to reduce 
the visibility of the resultant dot pattern on the 
receiver screen. For this interleaving purpose the 
sub-carrier has to be made an odd multiple of half 
the line scanning frequency, and actually it has been 
placed at 8.37 Mc/s in the 10-Mc/s video band, as 
shown in Fig. 1. 

The French system, in fact, has a number of 
features in common with the N.T.S.C. system and 
might therefore be regarded as a modified version 
of it. For example, it takes advantage of the well- 
known limitations of the eye in colour vision by 
transmitting only the low frequencies of the red 
and blue primary-colour components to give a 
narrow-band colour signal. This actually has a 
bandwidth of 2 Mc/s, as can be seen from Fig. 1. 
Another point of similarity is the method of recover- 
ing the green primary-colour component (which is 
not transmitted as such) at the receiver by subtracting 
the red and blue signals from the luminance or 
" white" signal. On the other hand, in the French 
system it is only necessary to transmit two sets of 
information simultaneously, the luminance signal 
and one colour signal, whereas three sets have to be 
transmitted simultaneously in the N.T.S.C. system. 

The feature which is really characteristic of the 
French scheme, however, is that the sequential 
method of colour transmission is made possible by 
taking advantage of the fact that 819 lines provide a 
vertical colour definition greater than the subjective 
requirements of the human eye. It will be realized 
that the advantages gained by the sequential, time- 
division multiplex, method of colour transmission 
must be paid for in the sense that the information 
available for display is reduced by a factor of two. 
Of the 737 active lines in the 819-line picture, one 
half, 368.5, are used for transmitting the red informa- 
tion and the other half for transmitting the blue 
information. This does not matter, however, 
because, as already mentioned, the 819-line system 
can afford to lose a great deal of vertical colour 
definition before the eye notices any difference. 

The only difficulty with this line sequential 
method—as with all sequential systems—is that it 
produces stroboscopic effects at the receiver c.r. 
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Block schematic of the coding equipment at the transmitter. 

tube. This, however, has been overcome in the 
colour receiver by an artificial means of obtaining a 
simultaneous display on the three-gun c.r. tube. 
It is a storage technique, which takes advantage 
of the fact that statistically there is very little 
difference between the information on two successive 
lines of a television frame. The red information 
transmitted during, say, line 1 of a frame is displayed 
on that line but is also passed through a delay device 
so that it emerges one line later and is displayed 
again along with the blue information on line 3. 
Thus two sets of information, red and blue, are 
available simultaneously for line 3 (the third simul- 
taneous green signal being derived as already ex- 
plained). Similarly the blue information on line 3 is 
delayed so that it is displayed simultaneously with the 
red information on line 5 . . . and so on with the 
rest of the frame and the following interlaced frame. 

For correct reproduction of colours it is, of course, 
necessary for the receiver to " know" when red is 
being transmitted and when blue is being transmitted. 
To distinguish between them an "identification 
signal " is transmitted during the " back porch " of 
the sync pulse in front of every blue line. Actually 
there is a residue of sub-carrier imposed on the black 
level and the identification signal takes the form of a 
suppression of this residue preceding every blue line. 
At the receiver this is used for controlling an elec- 
tronic switch which sends the red and blue signals 
to their appropriate electron guns in the tri-colour 
c.r. tube. 

The Transmitter 
A simphfied block schematic of the transmitting 
end of the system is shown in Fig. 2. Here the 
gamma-corrected red, green and blue primary- 
colour components E'h, E'0 and E'b from the 
camera are first of all applied to a matrix (propor- 
tional adding circuit) which, by a linear combination 
of the three signals, provides the luminance signal 
E/. Actually Ey^O.59 E'e+0.3 E'e+0.11Eb' as 
in the N.T.S.C. system. After the sync waveform 
has been added, the luminance signal passes through 
a delay line, necessary to keep the luminance and 
chromaticity information in phase, and then through 
another adding circuit which superimposes on it the 
modulated colour sub-carrier. 

The two signals Ee' and EB' are also applied to 
an electronic switch which is operated at half the 
line frequency by the switching generator and 
produces the signals in alternate sequence at the 
output. The emerging signal, E'B or EB', then 
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receives the identification signal-a negative pulse 
which later serves ·to block the sub-carrier modulator 
during the "back porch" period, as already · ex­
plained. At this point the low-frequency components 
of the red and blue signals are selected by means 
of a band-pass filter, these components being called 
Er and Eb. . The resultant chromaticity signal, E' 0 , 

has the value E'0 =0.07+0.18 (Er or Eb), and is 
applied to the sub-carrier modulator. If the sub­
carrier frequency is f., then the modulated sub-car­
rier signal is E' 0cos2rrf8 • This output from the 
modulator is finally superimposed on the luminance 
signal E' y, as already mentioned, to give a total 
video signal E' T = E' y + E0 ' cos 2rrf., the actual 
frequency spectrum of which is shown in Fig. 1. 
The complete video signal is then, of course, passed 
to the modulator of the television transmitter. 

The Receiver 

At the receiver the signal ET' is obtained at the 
output of the video detector, and here the problem is 
to reconstitute from this the three signals ER', Ea' 
and EB' in their original simultaneous form. In 
order to do this two special expedients are necessary. 
The first is the storage principle mentioned earlier. 
The second arises from the method used of trans­
mitting a narrow-bandwidth colour signal so that 
for very fine detail the colour information is sup­
pressed and only luminance information is available. 
Although the transmitted colour signals provide 
only low-frequency information, as far as the viewer's 
eye is concerned, it is possible to reconstitute in 
effect the original Ea' and EB' full-band signals by 
adding to Er and Eb suitable proportions of the 
high-frequency components of the luminance signal 
E' Y· This is the well-known principle of '~ mixed 
highs." 

Fig. 3, then, shows the block schematic of the 
receiver in which these expedients are incorporated. 
Considering first the luminance channel, the total 
video signal ET', obtained from the output of the 
video detector, is first of all passed through a 
luminance amplifier and then through a subtraction 
matrix. Here suitable proportions of the reconsti­
tuted ER' and EB' signals are subtracted from 
the luminance signal Ey' in order to recover the 
green signal E' 0 , as already explained, which is 

SUB-CARRIER 
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IDENTIFICATION 
SIGNAL 

applied to the green electron-gun of the tri-colour 
tube. Also from the ET' signal, a filter is used for 
extracting the high-frequency components of the 
luminance signal, which will be designated ey, and the· 
colour sub-carrier. The sub-carrier is amplified and 
detected so as to recover E' 0 , and the colour identifi­
cation signal is taken out to control the switching 
generator. 

Electronic switch No. 1 directs the E'0 signal 
alternately at line frequency into two channels, which 
thereby become identified as red and blue channels. 
The signals in these channels are, of course, dis­
continuous, but by means of the storage technique 
mentioned earlier the gaps are filled in with re­
peated information. This is the purpose of the delay 
line, which is adjusted to the exact duration of a 
scanning line. By means of the second electronic 
switch it feeds in parallel the red and blue channels 
so as to fill in the gaps produced by the first switch. 
In this way continuous red and blue signals are 
obtained. 

Finally, the continuous signals are passed through 
adding circuits, where the high-frequency com­
ponents of the luminance signal, ey, are added to 
them, and then to the appropriate electron-guns of 
the tri-colour tube. The actual value of eY here 
corresponds to the following combination of high­
frequency components of the original red, green 
and blue signals: ey=0.59 eg + 0.30 er + 0.11 eb. 
From this it can be shown that if the subtraction 
matrix is adjusted to obtain the linear combination 
1/0.59 [E' y- 0.30 (Er + ey)- 0.11 (Eb + ey)] then the 
required green signal Eg + ey is obtained correctly. 

Regarding the picture quality of the system, it has 
been mentioned that the vertical colour definition 
for a complete picture is reduced by a half on account 
of the time-division multiplex method of transmis­
sion. On the other hand, one can see that the vertical 
information is completely preserved if four successive 
frames are assembled for the construction of a 
picture. (It will be realized from earlier remarks 
that whereas the luminance information is inter­
laced in the normal 2 : 1 fashion, the chromaticity 
information, because of the breaks introduced by 
the sampling at line frequency, is interlaced 4: 1.) 
Consequently, the designers say, it is difficult to 
give an exact figure for the vertical colour definition. 

Moreover, the situation is complicated by the 

SHADOW· MASK 
TRI-COLOUR 

C.R.T. 

Fig. 3. Block schematic showing the decoding system in the 
receiver following the video detector. 
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fact that in the receiver each set of chromaticity in­
formation is displayed on two successive lines of a 
frame (e.g., line 1 and line 3) as a result of the 
storage technique, giving in effec t one " thick" 
line as might be obtained by spot-wobbling. The 
associated effect, of " mixing up " slightly un­
correlated red and blue information along each line, 
may also affect the horizontal definition, depending 
on the nature of the subject being transmitted. At 
any rate the designers estimate that the vertical 
colour definition is still a good deal better than that 
obtained horizontally, and is probably in the region 
of 350 lines. 

At the demonstration witnessed by Wireless World, 
the subject material consisted of slides, film, a 
monochrome test card and colour bars. The re­
ceived colour picture was shown on an R.C.A. 21-inch 
shadow-mask tube, and a compatible monochrome 
picture on a 17 -inch tube. In addition, the original 
E ' R' E ' 0 , E' B picture, as it appeared before trans­
mission, was displayed on a 15-inch R.C.A. shadow­
mask tube for comparison purposes. 

The received colour picture was in many respects 
very fair, and compared favourably with the E' R' 

E' 0 , E' B picture, although both were somewhat 
desaturated. The subjective impression of horizontal 
resolution was inferior to that of a 405-line system 
at its best, although the test card showed the limiting 
resolution to be higher than 500 lines (on the mono­
chrome receiver). It was perhaps as much as 10 dB 
down at 400 lines but trailed on up to 600 lines or 
more as a limit. Since the R.C.A. tube will not 
resolve more than 400 lines the picture appeared 
in colour to be somewhat soft. There was a colour 
error on the received picture in that small areas of 

high contrast tended to go green. This· was said 
to be an instrumental fault and not an inherent 
feature of the system. Otherwise the colour picture 
was quite good and not very noisy. 

The compatible monochrome picture broke up 
into 405 lines interlaced in areas of saturated colour 
but this w~s obvious only on colour bars or on close 
inspection of normal pictures. Line strobing effects 
were visible on the monochrome display but were 
completely cured in the colour receiver by the delay­
line storage system. As demonstrated, a reverse 
compatible picture turned out to be pure green, 
but a receiver would normally have a switch to con­
nect all three tube grids together when colour was 
not being radiated. 

On the whole the system is probably capable of 
giving similar performance to that of the N.T.S .C. 
system on 819 lines. It would probably be inferior 
if applied to 405 lines on account of the 200-line 
break-up which would occur on the monochrome 
display in saturated regions. From the engineering 
point of view, it is not so elegant as the N.T.S.C. 
system. The colour receiver is certainly simpler 
and less critical in operation than an N.T.S.C. 
receiver, and requires extra valves only for the ampli­
fication and detection of the sub-carrier, for the 
electronic switching and for the operation of the 
delay line. Moreover, some of the adding and sub­
tracting operations shown in Fig. 3 can be achieved 
in the grid-cathode sections of the c.r. tube, thereby 
obtaining a further simplification. On the other 
hand, the delay line itself is a very expensive item 
to manufacture, and as a result the total cost of the 
colour set is likely to be about the same as that of an 
N.T.S.C. receiver. 

LEITERS TO THE EDIIOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Gramophone Reproduction 
I AM grateful for the clear statement by E. S. Mallett 
(August issue) on the components of the tracking weight, 
even if it makes the design of the proposed pickup 
more difficult. 

It might still be possible to design a pickup with 
the desired tracking weight, if the lateral and vertical 
stiffness components are made very low compared with 
the lateral inertia, which should be fairly easy to arrange 
(the inertia being already . near the practical limit). The 
head weight should be as high as possible, consistent 
with playing slightly warped records, so that the . low­
frequency vertical resonance is as low as possible, thus 
reducing the vertical lift, described by Mr. Mallett, 
to a minimum. The chief practical difficulty is that in 
reducing the vertical stiffness of the cantilever, care must 
be taken to avoid torsional resonance, and this may 
necessitate an oval tubular cantilever. 

In passing, Mr. Mallett remarks that the vertical 
iner:tia is unimportant, not because it is not operative 
but because its contribution to the tracking weight is 
small. The implication is, presumably, that although the 
low- and high-frequency vertical resonances may be out­
side the recorded range, there is a vertical mid-frequency 
resonance, analogous to the lateral mid-frequency 
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resonance, which does not affect frequency response, but 
below which frequency stiffness is operative, and above, 
inertia. This resonance would be that of the vertical 
effective mass at the stylus with the vertical cantilever 
compliance, and in any practical design will fall within 
the audio range. As there is no positive record groove 
drive downwards, the stylus will fail to follow the vertical 
motion above this frequency, and needle talk and second 
harmonic distortion will be produced, perhaps combined 
with general irregular movement of the stylus, as it will 
no longer be in contact with both groove walls at all 
times. In existing pickups, the resonance will not be 
higher than about 10 kc/s, corresponding to a lateral 
trace frequency of 5 kc/s. The needle talk will pre­
sumably be above 10 kc/s and may, therefore, be largely 
inaudible, although proper tracing is not obtained. I had 
suspected previously that this was the case and, if c:orrect, 
it means that correct tracing with the stylus always in 
contact with both groove walls can never be obtained 
(although damage may be largely eliminated). The 
alternative is to use a very high vertical stiffness to 
drive the resonance up to 40 kc/s; this means increasing 
the tracking weight up to 4 gm or so, regardless of how 
small the other components of the tracking weight may 
be. 

I am glad that Mr. Mallett agrees that tracing dis-
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fact that in the receiver each set of chromaticity in- 
formation is displayed on two successive lines of a 
frame (e.g., line 1 and line 3) as a result of the 
storage technique, giving in effect one " thick" 
line as might be obtained by spot-wobbling. The 
associated effect, of " mixing up" slightly un- 
correlated red and blue information along each line, 
may also affect the horizontal definition, depending 
on the nature of the subject being transmitted. At 
any rate the designers estimate that the vertical 
colour definition is still a good deal better than that 
obtained horizontally, and is probably in the region 
of 350 lines. 

At the demonstration witnessed by Wireless World, 
the subject material consisted of slides, film, a 
monochrome test card and colour bars. The re- 
ceived colour picture was shown on an R.C.A. 21-inch 
shadow-mask tube, and a compatible monochrome 
picture on a 17-inch tube. In addition, the original 
E R, E (,, E'e picture, as it appeared before trans- 
mission, was displayed on a 15-inch R.C.A. shadow- 
mask tube for comparison purposes. 

The received colour picture was in many respects 
very fair, and compared favourably with the E'r, 
E os E B picture, although both were somewhat 
desaturated. The subjective impression of horizontal 
resolution was inferior to that of a 405-line system 
at its best, although the test card showed the limiting 
resolution to be higher than 500 lines (on the mono- 
chrome receiver). It was perhaps as much as 10 dB 
down at 400 lines but trailed on up to 600 fines or 
more as a limit. Since the R.C.A. tube will not 
resolve more than 400 fines the picture appeared 
in colour to be somewhat soft. There was a colour 
error on the received picture in that small areas of 

high contrast tended to go green. This was said 
to be an instrumental fault and not an inherent 
feature of the system. Otherwise the colour picture 
was quite good and not very noisy. 

The compatible monochrome picture broke up 
into 405 fines interlaced in areas of saturated colour 
but this was obvious only on colour bars or on close 
inspection of normal pictures. Line strobing effects 
were visible on the monochrome display but were 
completely cured in the colour receiver by the delay- 
line storage system. As demonstrated, a reverse 
compatible picture turned out to be pure green, 
but a receiver would normally have a switch to con- 
nect all three tube grids together when colour was 
not being radiated. 

On the whole the system is probably capable of 
giving similar performance to that of the N.T.S.C. 
system on 819 fines. It would probably be inferior 
if applied to 405 fines on account of the 200-fine 
break-up which would occur on the monochrome 
display in saturated regions. From the engineering 
point of view, it is not so elegant as the N.T.S.C. 
system. The colour receiver is certainly simpler 
and less critical in operation than an N.T.S.C. 
receiver, and requires extra valves only for the ampli- 
fication and detection of the sub-carrier, for the 
electronic switching and for the operation of the 
delay line. Moreover, some of the adding and sub- 
tracting operations shown in Fig. 3 can be achieved 
in the grid-cathode sections of the c.r. tube, thereby 
obtaining a further simplification. On the other 
hand, the delay line itself is a very expensive item 
to manufacture, and as a result the total cost of the 
colour set is likely to be about the same as that of an 
N.T.S.C. receiver. 

LETTE1S TO THE EDIT0B 

The Editor does not necessarily endorse the opinions expressed by his correspondents 

Gramophone Reproduction resonance, which does not affect frequency response, but 
below which frequency stiffness is operative, and above, 

I AM grateful for the clear statement by E. S. Mallett inertia. This resonance would be that of the vertical 
(August issue) on the components of the tracking weight, effective mass at the stylus with the vertical cantilever 
even if it makes the design of the proposed pickup compliance, and in any practical design will fall within 
more difficult. the audio range. As there is no positive record groove 

It might still be possible to design a pickup with drive downwards, the stylus will fail to follow the vertical 
the desired tracking weight, if the lateral and vertical motion above this frequency, and needle talk and second 
stiffness components are made very low compared with harmonic distortion will be produced, perhaps combined 
the lateral inertia, which should be fairly easy to arrange with general irregular movement of the stylus, as it will 
(the inertia being already near the practical limit). The no longer be in contact with both groove walls at all 
head weight should be as high as possible, consistent times. In existing pickups, the resonance will not be 
with playing slightly warped records, so that the low- higher than about 10 kc/s, corresponding to a lateral 
frequency vertical resonance is as low as possible, thus trace frequency of 5 kc/s. The needle talk will pre- 
reducing the vertical lift, described by Mr% Mallett, sumably be above 10 kc/s and may, therefore, be largely 
to a minimum. The chief practical difficulty is that in inaudible, although proper tracing is not obtained. I had 
reducing the vertical stiffness of the cantilever, care must suspected previously that this was the case and, if correct, 
be taken to avoid torsional resonance, and this may it means that correct tracing with the stylus always in 
necessitate an oval tubular cantilever. contact with both groove walls can never be obtained 
. In passing, Mr. Mallett remarks that the vertical (although damage may be largely eliminated). The 
uiertia is unimportant, not because it is not operative alternative is to use a very high vertical stiffness to 
but because its contribution to the tracking weight is drive the resonance up to 40 kc/s; this means increasing 
small. The implication is, presumably, that although the the tracking weight up to 4 gm or so, regardless of how 
low- and high-frequency vertical resonances may be out- small the other components of the tracking weight may 
side the recorded range, there is a vertical mid-frequency be. 
resonance, analogous to the lateral mid-frequency I am glad that Mr. Mallett agrees that tracing dis- 
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tortion due to over-modulation is by far the worst 
distortion in record reproduction. It is a sad com­
mentary on commercial records that many record lovers 
prefer certain pre-war recordings to modern pressings, 
because of lower tracing distortion. 

If all this gives a depressing picture, it should be 
remembered that the solution is comparatively simple­
impressed groove records with less high-frequency pre­
emphasis. 

With reference to Mr. Voigt's letter, I am pleased to 
note tha:t his company, and presumably others, did not 
play the original wax before processing. The general 
principles of record production are well known, but the 
actual details are not, so that authoritative statements 
like Mr. Voigt's are to be welcomed. My impression 
that monitoring of the wax was usual was heightened by 
an actual case where I am told that this occurred. 
However, if it is pleasing to know that the originals are 
not moni tared, it is disconcerting to learn, as I have done 
recently from Mr. C. E. Watts, that it is very difficult 
to find a pressing, itself unplayed, which does not show 
signs of playback at some stage of manufacture-im­
pressed tracks with piled-up edges can be seen at 
extremes of acceleration, indicating that the fully plastic 
range has been reached or approached. The desire to 
monitor at various stages of manufacture is understand­
able, but the damage could be avoided by the use of 
thorn or plastic styli. In this connection, Mr. Briggs 
("Sound Reproduction," Third edition, p. 311) refers 
to the playing of metal matrices with sapphire and 
diamond styli. 

Banbury. D. A. BARLOW. 

Colour Television Aerials 

MANY local authorities have decreed that only indoor 
aerials of certain narrowly specified types shall be 
permitted for television reception in their Council estates. 
If this restriction is to be held in force for colour 
television, it will obviously have a big influence on the 
choice of a system-always presuming, of course, that 
the future colour service really is intended for mass 
consumption. The N.T.S.C. system, for example, does 
not show up at all well under conditions of severe or 
even ·moderate "ghosting." 

Perhaps the B.B.C. would like to demonstrate the 
N.T.S.C. system to the Television Advisory Committee 
in the " Dockland " areas of London, using indoor 
receiving aerials of this kind? 

London, N.7. 0. G. MINTER. 

Picture Quality 

YOUR correspondent, S. Gould (July issue), has uncon­
sciously put his finger on a great truth. He stated that 
tests he has carried out show that home movie viewers 
demand a larger minimum size of screen for colour 
pictures than for black and white. He adds that this 
fact indicates a way to pull colour TV out of the 
doldrums. 

The truth of the matter is this: the nearer any repre­
sentation approaches reality, the more critical the viewer 
becomes. This is shown forcibly m the attitude taken by 
viewers of stereo photography. If an ordinary black-and- ­
white print of rippling water is shown, it is accepted 
readily, and may even be praised on the grounds of 
atmosphere, texture, etc. If, however, a colour stereo 
photograph of a similar subject is shown, the viewer's 
reaction is unfavourable, and the inevitable remark is 
made about the water's looking "frozen" or like "jelly." 

This is cl.earlY: because the stereo photograph is so 
nearly real, I.e., It has . colour, depth and actual size (if 
viewed in a properly constructed viewer) that the idea 
of immobile rippled water can no longer be accepted. 
The same argument applies to stereo photographs of any 
subject involving movement. 
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This principle will also operate with colour TV, which 
is one step nearer ·reality than black and white, but in 
this case the size and depth are wanting, instead of the 
movement. An improvement would be an increase in 
picture size, and this was found by the viewers men­
tioned by Mr. Gould to be more acceptable. 

London, W.14. 
E. W. ELLIOT. 

Picture Height 

I DISAGREE with "Diallist" and "Free Grid." I 
think the height of a console television receiver is just 
right. To look up at a picture soon makes one's neck 
ache. 

"Free Grid" says the television receiver of the future 
will be of the projection type with the tube and asso­
ciated equipment built into one wall and the screen in 
the opposite wall. 

And shutters over the windows to darken the room? 
Amateur cinematographers will assure you that the 
picture on the screen from even the most powerful 
projector lacks brilliance, unless the room is really dark. 

Hounslow. 
0. V. WADDEN. 

Wadden & Hill, Ltd. 

Picture Resolution 

AS a user of a large-screen forward-projection television 
receiver I read Mr. Jesty's article in the July issue with 
very great interest. I have a simple method of improving 
the disparity between horizontal and vertical resolution. 
A simple change of aspect ratio by reducing the frame 
amplitude gives picture dimensions more in keeping 
with those becoming increasingly adopted in the cinema 
and gives a very acceptable compromise between lininess 
and disproportion. 

It seems likely that a change of proportion in a 
rectangular tube is a simpler proposition than increasing 
time base frequency. Also existing receivers will still 
obtain an acceptable picture and can be brought to 
standard at a time of tube renewal. Obviously a change 
of time base frequency would render conversion impera­
tive and we are none too sure of the difficulties or 
expense of modification. 

London, N.2. I. G. ABELSON. 

Cleaning a File 

"DIALLIST" has blotted his copybook at ·last (in 
the July issue). Nothing will ruin a file quicker than 
scrubbing it with a "file card"; the finer the file the 
quicker its destruction. 

The " claws " of a file card are made of spring steel, 
and the fine cutting edges of a file are rapidly blunted 
by it. 

The correct way to clean a clogged file is to take a 
piece of metal-preferably brass-some half-inch or so in 
width and of any thickness and convenient length, and 
push it across the width of the file at an angle of about 
30 degrees; after the first stroke or two the corner of the 
brass assumes a contour identical with that of the file 
teeth, and it is then capable of removing every vestige of 
clogging material. It is true that there are difficulties 
where files other than flat files are concerned, but they 
are not insuperable. 

Wimborne. R. F . EAGLE. 

"88-50" Pre-amplifier.-A Correction. The British 
Standard referred to in the footnote on page 316 of the 
July, 1957, issue is Amendment No. 1, July, 1954, to 
B.S. 1568:1953 (not B.S. 1968). 
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photograph of a similar subject is shown, the viewer's 
reaction is unfavourable, and the inevitable remark is 
made about the water's looking " frozen " or like " jelly." 

This is clearly because the stereo photograph is so 
nearly real, i.e., it has colour, depth and actual size (if 
viewed in a properly constructed viewer) that the idea 
of immobile rippled water can no longer be accepted. 
The same argument applies to stereo photographs of any 
subject involving movement. 

This principle will also operate with colour TV, which 
is one step nearer reality than black and white, but in 
this case the size and depth are wanting, instead of the 
movement. An improvement would be an increase in 
picture size, and this was found by the viewers men- 
tioned by Mr. Gould to be more acceptable. 

London, W.14. 
E. W. ELLIOT. 

Picture Height 

I DISAGREE with "Diallist" and "Free Grid." I 
think the height of a console television receiver is just 
right. To look up at a picture soon makes one's neck 
ache. 

" Free Grid " says the television receiver of the future 
will be of the projection type with the tube and asso- 
ciated equipment built into one wall and the screen in 
the opposite wall. 

And shutters over the windows to darken the room? 
Amateur cinematographers will assure you that the 
picture on the screen from even the most powerful 
projector lacks brilliance, unless the room is really dark. 

Hounslow. 
O. V. WADDEN. 

Wadden & Hill, Ltd. 

Picture Resolution 

AS a user of a large-screen forward-projection television 
receiver I read Mr. Jesty's article in the July issue with 
very great interest. I have a simple method of improving 
the disparity between horizontal and vertical resolution. 
A simple change of aspect ratio by reducing the frame 
amplitude gives picture dimensions more in keeping 
with those becoming increasingly adopted in the cinema 
and gives a very acceptable compromise between lininess 
and disproportion. 

It seems likely that a change of proportion in a 
rectangular tube is a simpler proposition than increasing 
time base frequency. Also existing receivers will still 
obtain an acceptable picture and can be brought to 
standard at a time of tube renewal. Obviously a change 
of time base frequency would render conversion impera- 
tive and we are none too sure of the difficulties or 
expense of modification. 

London, N.2. I. G. ABELSON. 

Cleaning a File 

"DIALLIST" has blotted his copybook at last (in 
the July issue). Nothing will ruin a file quicker than 
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More About Potential 
By u CATHODE RAY" 

LAST month we set out to discover the principle 
underlying the construction -of the potential diagrams 
commonly used to show how transistors work. We 
got no further than considering what potential means, 
and how it comes about that potential diagrams with 
their hills and valleys make such good mechanical 
models of electrical devices. The reason is that 
potential and height are so closely analogous that it 
is possible for the same definition to cover both. 
Just as a mass in a gravitational fi·eld experiences a 
force proportional to the height gradient, so a charge 
in an electric field experiences a force proportional 
to the potential gradient. Because "positive " is con­
ventionally regarded as " up " and " negative" as 
"down," and like charges repel, the force on posi­
tive charges is "downwards." So they are analogous 
to masses in the gravitational analogy. Negative 
charges on the contrary "fall " upwards, like gas- . 
filled balloons. 

We saw, too, why equipotential lines, analogous to 
map contour lines, are everywhere at right-angles 
to lines of force, which are used to mark the direc­
tions along which a field acts. 

Since field strength in any direction is proportional 
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Fig. I. This is a small 
cube marked out in a 
parallel electric field, 
in such a way that the 
edges ae, bf, etc., lie in 
the direction of the field. 
If the amounts of field 
passing through the two 
shaded faces are un­
equal, the cube must 
enclose a charge. 

to (and therefore, with a suitable choice of units, 
equal to) potential slope in that direction, it is easy 
to draw a graph of field strength, given a graph of 
potential. In fact, the idea of slope is so familiar-in 
connection with valve characteristics, for instance­
that one hardly needs to draw a separate graph just 
in order to see how the field strength varies. The 
only catch is that by convention the field is positive 
in any direction when it urges a positive charge in 
that direction. So it is positive down a potential 
slope. Consequently the field strength is reckoned 
as equal to minus the potential slope. 

To solv·e our problem, however, we have to know 
~ow potential is related to the charges giving rise to 
It. The clue to this is that charges are the starting 
and finishing points for the imaginary lines of force 
representing the field. So if an intelligent microbe 
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taking its daily ·walk happened to notice that the 
number of lines of electric force lying alongside its 
path increased at the rate of n for every millimetre 
of the journey it would conclude that it was moving 
through a space charge of n units per millimetre. 
Of course, such a conclusion would only be valid if 
all the lines of force were lying parallel with the 
microbe's path, and its range of vision extended a 
definite distance all around at right-angles covering 
an area of say one square millimetre. Then the in­
crease in lines of force per millimetre of path would 
be a measure of the ·space charge density per cubic 
millimetre. 

Charge and Field Strength 

If you reject the idea of intelligent microbes count­
ing lines of force, on the ground that such microbes 
are imaginary, I would say· yes, no wonder, for the 
lines of force are imaginary! I only brought them 
in because so many people seem to find it difficult to 
visualize fields without them. It would be better to 
refer to Fig. 1, showing a millimetre cube marked out 
in a parallel electric field having the direction ae. 
We could rightly say that if the field strength at the 
face abed was E 1 and that at efgh was E 2, then the 
charge inside the cube must be E 2 - E 1 units. Note 
that this specifies the polarity of the charge, because 
conventionally the direction of the field (which in 
this case is from abed to efgh) is from positive to 
negative. So if more were entering abed than was 
emerging from efgh it would be because the charge 
inside the cube was negative. This is what the 
formula would indicate, iur if E 1 was greater than E 2 

then E2 - E 1 would be negative. -
On the average, then, the space charge density is 

proportional to (and therefore, with a suitable choice 
of units, equal to) the rate of change of electric field 
strength, or what we might call field slope or gradient 
through the space. Remember, we are confining our 
attention to parallel fields, because if the field were 
converging or diverging some of it would pass 
through the sides of the cube in Fig. 1 and upset the 
reckoning. · 

The interesting conclusion from all this is that 
charge is related to the field it creates in the same 
sort of way as the field is related to the potentials it 
sets up. Take the simplest possible example: the 
uniform field between the two parallel plates of an 
air capacitor. Fig. 2(a) shows an enlarged view of 
a sample; somewhere well inside, so as to be clear of 
edge effects. The thin horizontal lines represent the 
field, and their direction shows that the left-hand 
plate is charged positive. . Because the field is parallel 
and there are no charges in the space, its strength 
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Fig. 2. Enlarged view of some of the space between 
parallel capacitor plates (a), with graphs of potential 
(b), field strength (c), and charge density (d). The 
arrow in (c) is to show that the field is being 
reckoned from left to right. 

is the same everywhere in that space. This means 
that the potential gradient is the same everywhere, 
which is indicated by drawing the dotted equipoten­
tial lines at equal intervals all the way across. If 
these lines represent 10-volt intervals., we see that the 
capacitor must be charged to 90 volts. 

We can easily draw the various graphs : (b) is the 
graph of potential, which · is derived from the equi­
potential lines in (a) exactly as a section is derived 
from a contour map. There are, of course, no 
appreciable differences of potential inside the metal 
plates themselves. There would not be much point 
in marking a zero level on this graph unless we 
wanted to indicate the potentials relative to earth; 
the main thing is the p.d .-the difference between 
upper and lower levels. 

A zero mark is needed for the field-strength graph 
(c) however, because (b) tells us where the field is 
zero-inside the metal. Since the field strength is 
reckoned as minus the potential gradient, which in 
this cas·e is downwards from left to right, and con­
stant, it is positive and constant. (If we reckoned 
from right to left, the potential gradient would be 
up, so the corresponding field-strength graph would 
go negative, indicating the negative field from right 
to left. That is the reason for the left-to-right 
arrow.) 

Lastly, the charge. The only places where the 
field strength has any gradient at all are the inner 
surfaces of the plates, and there it is very steep indeed 
-apparently infinite. That represents the fact that 
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the opposite charges, being attracted to one another, 
crowd on to thos·e inner surfaces, so the charge 
density is very great. It cannot be infinitely great, 
however, because charges of any one kind repel one 
another, so they do spread out a little. The steep 
upward gradient on the left of (c) calls for a large 
positive charge there, and the downward one on the 
right a large negative charge, as shown at (d). (The 
same result would be obtained from a right-to-left 
negative field graph.) 

Now let us take an example of a space charge . 
. Suppose the potential graph for the space was Fig. 
3(a). Here the downward gradient at first is zero, 
increases steadily to a maximum midway, then 
decreases steadily to zero again. Plotting minus 
this gradient at (b) shows the field strength from left 
to right. 

The gradient of (b) is positive and constant from 
left to midway, and negative and constant from mid­
way to right; when plotted this indicates the distribu­
tion of charge in the space (c). 

Potential by Trial and Error 

This two-stage gradient method enables the charge 
distribution corresponding to any potential pattern 
to be found quite easily. Our problem, however, is 
precisely the reverse : knowing the distribution of 
charges, to derive the potential diagram. (The 
reason for wanting the potential diagram, of course, 
is that it makes a good mechanical model for giving 
an idea of how loose charges would tend to move. 
Fig. 3(a), for example, would show that if the charges 
repres·ented at (c) were free to move they would tend 
to mix up, positive going to the right and negative 
to the left.) In general it is more difficult to work 
backwards; in fact, it really amounts to trying various 
potential patterns until one is found that agrees with 
the given charg·e distribution. 

Mathematical readers may be boiling over by this 
time, having long ago realized that in their language 
the charge density is given by minus the second 
differential of the potential, and the potential is minus 
the second integral of the charge density, so if the 
potential variation is given as an equation one need 
only differentiate twice and reverse the sign to get 

POT~NTI AL 
(a) 

0 
I I 
! I 

C~A~GE t . . ... · .. ... I . 1 

O€NSitY '; ~-~~-~-,------] (c) 

[ I 

Fig. 3. These graphs apply to a situation where the 
only charge is in the space. 
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Fig. 2. Enlarged view of some of the space between 
parallel capacitor plates (a), with graphs of potential 
(b), field strength (c), and charge density (d). The 
arrow in (c) is to show that the field is being 
reckoned from left to right. 

is the same everywhere in that space. This means 
that the potential gradient is the same everywhere, 
which is indicated by drawing the dotted equipoten- 
tial lines at equal intervals all the way across. If 
these lines represent 10-volt intervals, we see that the 
capacitor must be charged to 90 volts. 

We can easily draw the various graphs: (b) is the 
graph of potential, which is derived from the equi- 
potential lines in (a) exactly as a section is derived 
from a contour map. There are, of course, no 
appreciable differences of potential inside the metal 
plates themselves. There would not be much point 
in marking a zero level on this graph unless we 
wanted to indicate the potentials relative to earth; 
the main thing is the p.d.—the difference between 
upper and lower levels. 

A zero mark is needed for the field-strength graph 
(c) however, because (b) tells us where the field is 
zero—inside the metal. Since the field strength is 
reckoned as minus the potential gradient, which in 
this case is downwards from left to right, and con- 
stant, it is positive and constant. (If we reckoned 
from right to left, the potential gradient would be 
up, so the corresponding field-strength graph would 
go negative, indicating the negative field from right 
to left. That is the reason for the left-to-right 
arrow.) 

Lastly, the charge. The only places where the 
field strength has any gradient at all are the inner 
surfaces of the plates, and there it is very steep indeed 
—apparently infinite. That represents the fact that 

the opposite charges, being attracted to one another, 
crowd on to those inner surfaces, so the charge 
density is very great. It cannot be infinitely great, 
however, because charges of any one kind repel one 
another, so they do spread out a little. The steep 
upward gradient on the left of (c) calls for a large 
positive charge there, and the downward one on the 
right a large negative charge, as shown at (d). (The 
same result would be obtained from a right-to-left 
negative field graph.) 

Now let us take an example of a space charge. 
Suppose the potential graph for the space was Fig. 
3(a). Here the downward gradient at first is zero, 
increases steadily to a maximum midway, then 
decreases steadily to zero again. Plotting minus 
this gradient at (b) shows the field strength from left 
to right. 

The gradient of (b) is positive and constant from 
left to midway, and negative and constant from mid- 
way to right; when plotted this indicates the distribu- 
tion of charge in the space (c). 

Potential by Trial and Error 

This two-stage gradient method enables the charge 
distribution corresponding to any potential pattern 
to be found quite easily. Our problem, however, is 
precisely the reverse: knowing the distribution of 
charges, to derive the potential diagram. (The 
reason for wanting the potential diagram, of course, 
is that it makes a good mechanical model for giving 
an idea of how loose charges would tend to move. 
Fig. 3(a), for example, would show that if the charges 
represented at (c) were free to move they would tend 
to mix up, positive going to the right and negative 
to the left.) In general it is more difficult to work 
backwards; in fact, it really amounts to trying various 
potential patterns until one is found that agrees with 
the given charge distribution. 

Mathematical readers may be boiling over by this 
time, having long ago realized that in their language 
the charge density is given by minus the second 
differential of the potential, and the potential is minus 
the second integral of the charge density, so if the 
potential variation is given as an equation one need 
only differentiate twice and reverse the sign to get 
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Fig. 3. These graphs apply to a situation where the 
only charge is in the space. 
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the equation of charge density, and given the equa­
tion of charge density one need only integrate twice 
and r·everse the sign to get the equation of potential. 
The fact that the latter process can, by making use of 
well-known rules, often be accomplished is not really 
inconsistent with what I said about its being by trial 
and error, for this is how the well-known rules were 
originally found. Familiarity with the differential 
and integral calculus* makes everything we have 
done so far absurdly easy. The sorts of distribution 
likely to arise in elementary theoretical explanations 
of semiconductor phenomena are so few and simple, 
however, that even those who know nothing of the 
calculus should have no difficulty in dealing with 
them as we have . been doing. 

T he first example showed that an abrupt change in 
the potential gradient indicates a charge concentrated 
on a surface at right-angles to the direction chosen for 
graphing. (Incidentally, it is really superfluous to 
specify the surface in this way, for the dir·ection 
chosen for graphing is along . the lines of force, and 
because a highly conducting surface is necessarily an 
equipotential surface these lines are bound to emerge 
at right-angles ·to it.) The second example showed 
that a gradual change in potential gradient means a 
distributed or space charge in that region. 

T hese examples also show that where the potential 
graph is convex (i.e., sticking out) upwards the charge 
there is positive, and wher·e downwards it is negative. 

Uniform Clouds of Electrons 

Suppose the space between two parallel plates is 
filled with a uniform cloud of electrons, so that the 
charge graph is as in Fig. 4(c); what does the poten­
tial graph look like? The field graph must have a 
gradient that is constant and negative, so must look 
like Fig. 4(b ). But we don't know where its zero 
level is. The reason for that is lack of information 
about the difference of potential between the plates. 
Let us suppose the plates are uncharged; then the 
charge pattern is symmetrical and the field is zero 
at midway, as shown. Finally, the potential graph 
(a) must be such that its gradient starts at maximum 

* F or a simple introduction, see Chap. 27 of" Second Thoughts." 
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Fig. 4. Another example of space charge, this time 
all of one polarity-negative. 
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downwards, levds out midway, and returns to maxi­
mum upwards at the right. The mathematicians 
will tell us that the required shape is a parabola­
a square-law curve. And to comply with our 
assumption it starts and ends at zero. Note that at 
these points the potential graph is abruptly convex 
upwards, showing that th·ere is a positive charge on 
the inner surfaces of both plates, attracted there by 
the negative space . charge. The graph also shows 
(if we didn't know already) that negative charges in 
the space are attracted towards the plates, so even if 
the assumed distribution shown at (c) were achieved 

Fig. 5. Usual kind 
of diagram showing 
the sorts of mobile 
and fixed charges in 
a p-n junction. 

p n 

it couldn't last for a moment; the electrons would 
instantly disperse towards the plates. 

The situation ·inside solids such as semiconductors 
is complicated by a framework of fixed charges. In 
n-type germanium, for instance, there is a space 
charge of electrons, but this charge is neutralized by 
the equal number of fixed positive charges consti­
tuted by the atoms from which the electrons have 
become detached . . So unless one works on such a 
magnified scale that account is taken of individual 
atoms and electrons, one sees no charge density, so 
no field and no potential differ·ences. This situation 
is shown diagrammatically on the right-hand side of 
Fig. 5. In p-type germanium it is the loose charges 
that are positive (" holes") and the fixed ones are 
negatively charged atoms, as on the left-hand side. 

When a single crystal of germanium comprises p 
and n regions, as in Fig. 5, representing a junction 
diode, the uniform distribution shown there does not 
last. Because the pieoe is all one crystal, the dotted 
line exists only on the diagram and means nothing to 
the electrons and holes. In their random move­
ments, some are sure to cross it unawares. Dir·ectly 
a hole does so it leaves behind in the p region an 
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Fig. 6. Graphs applying to Fig. 5 after the mobile 
charges near the boundary have migrated and built 
up a potential difference. 
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the equation of charge density, and given the equa- 
tion of charge density one need only integrate twice 
and reverse the sign to get the equation of potential. 
The fact that the latter process can, by making use of 
well-known rules, often be accomplished is not really 
inconsistent with what I said about its being by trial 
and error, for this is how the well-known rules were 
originally found. Familiarity with the differential 
and integral calculus* makes everything we have 
done so far absurdly easy. The sorts of distribution 
likely to arise in elementary theoretical explanations 
of semiconductor phenomena are so few and simple, 
however, that even those who know nothing of the 
calculus should have no difficulty in dealing with 
them as we have been doing. 

The first example showed that an abrupt change in 
the potential gradient indicates a charge concentrated 
on a surface at right-angles to the direction chosen for 
graphing. (Incidentally, it is really superfluous to 
specify the surface in this way, for the direction 
chosen for graphing is along the lines of force, and 
because a highly conducting surface is necessarily an 
equipotential surface these lines are bound to emerge 
at right-angles to it.) The second example showed 
that a gradual change in potential gradient means a 
distributed or space charge in that region. 

These examples also show that where the potential 
graph is convex (i.e., sticking out) upwards the charge 
there is positive, and where downwards it is negative. 

Uniform Clouds of Electrons 

Suppose the space between two parallel plates is 
filled with a uniform cloud of electrons, so that the 
charge graph is as in Fig. 4(c); what does the poten- 
tial graph look like? The field graph must have a 
gradient that is constant and negative, so must look 
like Fig. 4(b). But we don't know where its zero 
level is. The reason for that is lack of information 
about the difference of potential between the plates. 
Let us suppose the plates are uncharged; then the 
charge pattern is symmetrical and the field is zero 
at midway, as shown. Finally, the potential graph 
(a) must be such that its gradient starts at maximum 

* For a simple introduction, see Chap. 27 of" Second Thoughts." 

downwards, levels out midway, and returns to maxi- 
mum upwards at the right. The mathematicians 
will tell us that the required shape is a parabola— 
a square-law curve. And to comply with our 
assumption it starts and ends at zero. Note that at 
these points the potential graph is abruptly convex 
upwards, showing that there is a positive charge on 
the inner surfaces of both plates, attracted there by 
the negative space charge. The graph also shows 
(if we didn't know already) that negative charges in 
the space are attracted towards the plates, so even if 
the assumed distribution shown at (c) were achieved 
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it couldn't last for a moment; the electrons would 
instantly disperse towards the plates. 

The situation inside solids such as semiconductors 
is complicated by a framework of fixed charges. In 
"-type germanium, for instance, there is a space 
charge of electrons, but this charge is neutralized by 
the equal number of fixed positive charges consti- 
tuted by the atoms from which the electrons have 
become detached. So unless one works on such a 
magnified scale that account is taken of individual 
atoms and electrons, one sees no charge density, so 
no field and no potential differences. This situation 
is shown diagrammatically on the right-hand side of 
Fig. 5. In p-typc germanium it is the loose charges 
that are positive ("holes") and the fixed ones are 
negatively charged atoms, as on the left-hand side. 

When a single crystal of germanium comprises p 
and n regions, as in Fig, 5, representing a junction 
diode, the uniform distribution shown there does not 
last. Because the piece is all one crystal, the dotted 
line exists only on the diagram and means nothing to 
the electrons and holes. In their random move- 
ments, some are sure to cross it unawares. Directly 
a hole does so it leaves behind in the p region an 
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Fig. 4. Another example of space charge, this time 
oil of one polarity—negative. 
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Fig. 7. If Fig. 6 (c) is modified to bring the terminals 
to the same potential, the effect on 6 (b) is as shown, 
and there is no need to modify 6 (a) at all. 

unpartnered negative charge. Similarly, electrons 
straying across the line leave behind in the n region 
some positive charges, which are augmented by the 
immigrating holes. The result is net positive charge 
on the n side of the border and a negative charge 
on the p side, as shown in Fig. 6(a). 

Potential Cliffs 

According to another way of looking at it, holes 
crossing the boundary cancel out electrons there, 
leaving only the immovable positiv·e charges; and 
similarly a belt of immovable negative charges is left 
on the left. Of course, the potential cliff thus 
created, and shown at (c), tends to prevent any fur­
ther transfer of movable charges either way. A 
balance is reached when the height of the cliff has 
reached rather less than a quarter of a volt in ger­
manium, and in silicon rather more. 

Fig. 6(c) makes it look as if the terminals of the 
junction would be at different potentials, so that a 

SHORT-WAVE 

current would flow from n to p if joined by a wire. 
I have been unable to detect any p.d. however, using 
a valve voltmeter with an extremely high input resist­
ance. If one assumes that the potential curve is like 
Fig. 7(a), so that there is no terminal p.d., the field 
curve (b) is practically the same exc·ept . for being 
shifted bodily upwards, and this difference doesn't 
come out at all in the charg·e curve, so the same dis­
tribution of charges would cover Fig. 7(a). 

When an external voltage is applied, if it makes the 
n end positive it increases the height of the potential 
cliff, ·ensuring that no current can cross the boundary. 
The only charges having the correct polarity to 
respond to the applied voltage are fixed, so cannot 
flow. If the p end is made positive, the cliff is 
lowered, so mobile charges flow both ways and carry 
a continuous current. 

This story takes no account of what are called 
minority carriers-the electron and hole pairs 
released by heat and light energy regardless of 
whether the s·emiconductor is p or n type. The p-n 
junction action as described would nearly fit the facts 
if the material was at a very low temperature. But at 
normal room temperature-and still more so when 
heat·ed up-there are appreciable quantities of free 
electrons in the p region and holes in the n. These 
tend resp-ectively to slide up and down the boundary 
cliff, causing a flow of current even when external 
voltage is applied in the direction that would other­
wise stop current altogether. So a junction diode 
passes a certain amount of " reverse " current, and 
that amount increases steeply as the temperature is 
raised. 

But this is not supposed to be a treatise on semi­
conductor physics; the only object is to enable such 
treatises to be followed more intelligently. The 
thing to do now. therefore, is to re-read one and see 
if it is any clearer. If not, let me know and I'll try to 
do better next time. 
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quencies likely to be usable at any time of the day or 
night for reliable communications over four long­
distance paths from this country during September. 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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Fig. 7. If Fig. 6 (c) is modified to bring the terminals 
to the same potential, the effect on 6 (b) is as shown, 
and there is no need to modify 6 (a) at all. 

unpartnered negative charge. Similarly, electrons 
straying across die line leave behind in the n region 
some positive charges, which are augmented by the 
immigrating holes. The result is net positive charge 
on the n side of the border and a negative charge 
on the p side, as shown in Fig. 6(a). 

Potential Cliffs 

According to another way of looking at it, holes 
crossing the boundary cancel out electrons there, 
leaving only the immovable positive charges; and 
similarly a belt of immovable negative charges is left 
on the left. Of course, the potential cliff thus 
created, and shown at (c), tends to prevent any fur- 
ther transfer of movable charges either way. A 
balance is reached when the height of the cliff has 
reached rather less than a quarter of a volt in ger- 
manium, and in silicon rather more. 

Fig. 6(c) makes it look as if the terminals of the 
junction would be at different potentials, so that a 

current would flow from n to p if joined by a wire. 
I have been unable to detect any p.d. however, using 
a valve voltmeter with an extremely high input resist- 
ance. If one assumes that the potential curve is like 
Fig. 7(a), so that there is no terminal p.d., the field 
curve (b) is practically the same except for being 
shifted bodily upwards, and this difference doesn't 
come out at all in the charge curve, so the same dis- 
tribution of charges would cover Fig. 7(a). 

When an external voltage is applied, if it makes the 
n end positive it increases the height of the potential 
cliff, ensuring that no current can cross the boundary. 
The only charges having the correct polarity to 
respond to the applied voltage are fixed, so cannot 
flow. If the p end is made positive, the cliff is 
lowered, so mobile charges flow both ways and carry 
a continuous current. 

This story takes no account of what are called 
minority carriers—the electron and hole pairs 
released by heat and light energy regardless of 
whether the semiconductor is p or n type. The p-n 
junction action as described would nearly fit the facts 
if the material was at a very low temperature. But at 
normal room temperature—and still more so when 
heated up—there are appreciable quantities of free 
electrons in the p region and holes in the n. These 
tend respectively to slide up and down the boundary 
cliff, causing a flow of current even when external 
voltage is applied in the direction that would other- 
wise stop current altogether. So a junction diode 
passes a certain amount of "reverse" current, and 
that amount increases steeply as the temperature is 
raised. 

But this is not supposed to be a treatise on semi- 
conductor physics; the only object is to enable such 
treatises to be followed more intelligently. The 
thing to do now. therefore, is to re-read one and see 
if it is any clearer. If not, let me know and I'll try to 
do better next time. 
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How Little Distortion Can We Hear? 
Effects of Ear Distortion and Masking 

By M. LAZENBY~ M.A. 

IN this article the smallest amount of non-linear 
distortion that can be detected by ear is calculated 
from known non-linear hearing effects. The result 
is compared with the directly measured value. The 
method of calcularion is to determine the extent to 
which non-linear hearing effects produced by the 
fundamentals will hide any distortion products 
which may also be present. 

This concealment may occur in two ways. ln 
the first place the usual spurious frequencies pro­
duced by non-linearity are produced in hearing. 
Secondly, the fundamental raises the hearing 
threshold level for other frequencies where distor­
tion products may be present. The original threshold 
level, and the extent to which this level is raised by 
noise present even in very quiet surroundings must 
also be taken into account. When the hearing of 
one frequency raises the threshold level for another, 
the latter frequency is said to be " masked ". 
Masking Effects : H armonic Distortion; It is 
convenient to consider threshold level effects first. 
The various results obtained for the increase in the 
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Fig. I . Change in threshold level produced by fundamen tais 
between 400 and 4,000 cjs. 
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Fig. 2. Threshold level for 
acute listener in low noise 
residence. 

10,000 

threshold level produced by a given frequency may 
be summarized approximately as in Fig. 1 for funda­
mental frequencies between 400 and 4000 cts (0 dB 
corresponds to the standard sound pressure of 
2 x 10 - 4 dynes/cm2) . It is necessary to consider also 
the increase in the threshold level caused by har­
monics produced in hearing. However, from results 
on the level of these harmonics given later, it can 
be shown that for second and third harmonics the 
level is raised less due to harmonics produced in 
hearing than due to the fundamental. (This may 
not be the case for the higher harmonics, particularly 
at high fundamental levels.) 

It is necessary to know also the practical threshold 
level in the absence of any applied sound. This is 
given in Fig. 2 for a person with very acute hearing, 
in a very quiet residence (total noise level only 
33 dB). 1 The increase in the threshold level pro­
duced by the masking action of the noise which still 
remains even in these circumstances is also illus­
trated in Fig. 2. For frequendes between 400 and 
10,000 c/s the threshold level is between 10 and 
20 dB. 

From data given by Sivian and White2 the threshold 
level in the absence of noise is ~ 10 dB lower for 
binaural listening. However, because of the mask­
ing effect due to noise (illustrated in Fig. 2) the 
practical threshold level of Fig. 2 will also apply to 
binaural listening for frequencies above 100 cjs. 
Below 50 c/s the results of Ref. · 2 indicate that this 
effect of binaural listening disappears. 

Any harmonic distortion present in the applied 
signal will not be detected unless it is above the 
actual threshold level under the conditions of detec­
tion. For this threshold level we must take the raised 
level produced by the fundamental (given in Fig. 1), 
or the original level (given in Fig. 2), whichever is 
the greater. Considering threshold level effects only, 
we thus obtain the minimum level of harmonic 
distortion which can be detected. By comparing 
this with the fundamental level, the smallest detect-
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How Little Distortion Con We Hear? 

Effects of Ear Distortion and Masking 

By LAZENBY, M.A. 

|_N this article the smallest amount of non-linear 
distortion that can be detected by ear is calculated 
from known non-linear hearing effects. The result 
is compared with the directly measured value. The 
method of calculation is to determine the extent to 
which non-linear hearing effects produced by the 
fundamentals will hide any distortion products 
which may also be present. 

This concealment may occur in two ways. In 
the first place the usual spurious frequencies pro- 
duced by non-linearity are produced in hearing. 
Secondly, the fundamental raises the hearing 
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tion products may be present. The original threshold 
level, and the extent to which this level is raised by 
noise present even in very quiet surroundings must 
also be taken into account. When the hearing of 
one frequency raises the threshold level for another, 
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threshold level produced by a given frequency may 
be summarized approximately as in Fig. 1 for funda- 
mental frequencies between 400 and 4000 c/s (0 dB 
corresponds to the standard sound pressure of 
2 x 10 ~4 dynes/cm2). It is necessary to consider also 
the increase in the threshold level caused by har- 
monics produced in hearing. However, from results 
on the level of these harmonics given later, it can 
be shown that for second and third harmonics the 
level is raised less due to harmonics produced in 
hearing than due to the fundamental. (This may 
not be the case for the higher harmonics, particularly 
at high fundamental levels.) 

It is necessary to know also the practical threshold 
level in the absence of any applied sound. This is 
given in Fig. 2 for a person with very acute hearing, 
in a very quiet residence (total noise level only 
33 dB).1 The increase in the threshold level pro- 
duced by the masking action of the noise which still 
remains even in these circumstances is also illus- 
trated in Fig. 2. For frequencies between 400 and 
10,000 c/s the threshold level is between 10 and 
20 dB. 

From data given by Sivian and White2 the threshold 
level in the absence of noise is 10 dB lower for 
binaural listening. However, because of the mask- 
ing effect due to noise (illustrated in Fig. 2) the 
practical threshold level of Fig. 2 will also apply to 
binaural Ustening for frequencies above 100 c/s. 
Below 50 c/s the results of Ref. 2 indicate that this 
effect of binaural listening disappears. 

Any harmonic distortion present in the applied 
signal will not be detected unless it is above the 
actual threshold level under the conditions of detec- 
tion. For this threshold level we must take the raised 
level produced by the fundamental (given in Fig. 1), 
or the original level (given in Fig. 2), whichever is 
the greater. Considering threshold level effects only, 
we thus obtain the minimum level of harmonic 
distortion which can be detected. By comparing 
this with the fundamental level, the smallest detect- 
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able percentage distortion is obtained. For example, 
at a fundamental level of 60 dB the raised threshold 
level for the second harmonic is 28 dB, from Fig. 1. 
This is greater than the initial threshold level of 
10 dB. The smallest detectable second harmonic 
distortion at a fundamental level of 60 dB is thus 
60- 28 = 32 dB down on the fundamental. This 
corresponds to a distortion voltage of (antilog 10 1·6) -I 

of the fundamental, i.e. 1/40 of the fundamental, 
i.e. 2!%. The complete results are shown in Fig. 3 
for both 10- and 20-dB no-signal threshold levels. 

At frequencies lower than 800 c/s the smallest 
detectable distortion will increase for two reasons. 
In the first place, from Fig. 2 the initial threshold 
level is higher at such frequencies. When this 
higher threshold level is used-in Fig. 3 the smallest 
detectable distortion is increased. Secondly, the 
few available data on the masking produced by low 
frequencies indicate that this is also greater. 

For masking frequencies above 4000 c/s the few 
available data indicate a decrease in the masking. 
However, the threshold level in the absence of any 
applied sound increases above 10,000 c/s (which is 
the 'second harm01;1ic of 5000 c/s). Thus it is not 
clear what will happen to the smallest detectable 
distortion. In any case the harmonics will pass 
outside the audible range for fundamental frequencies 
greater than ·about 8000 c/s. 
Relation Between Harmonic and Intermodula­
tion Distortion. To extend this analysis to inter­
modulation distortion it is necessary to discuss the 
relation between such distortion and harmonic dis­
tortion, following Warren and Hewlett. 3 Supposing 
for simplicity that the distorted transfer characteristic 
has only square and cube-law distortion terms, we 
may put e0 = a 1ein + a2ein 2 + a3ein 3, where ein,eo 
are the sine wave input and output voltages respec­
·tively, and aDa2,a3 constants. a2ein2 and a3ein 2 are 
the square and cube-law distortion terms respectively. 
Considering only two intermodulating sine wave 
signals we can write ein = Asind±Bsinb. Evaluating 
e0 we find 

eo =A (al + 3/ 4a 3(A2 +2B2)) sin a- A~a 2 cos 2a 

- A
3

a 3 sin 3a 
4 

±B(a1 ~ 3/ 4a3(2A2+B2)) sin b-B~ 2 cos 2b 

Baaa . b 
± 4 sm3 

±ABa 2(cos(b-a)-cos(b+a)) 
3A2Ba 3 • • 3AB 2a 3 =f .-

4
- (sm (b-2a)+sm (b+2a))+-

4
-

(sin (2b-a)-sin (2b+a)) 

Considering harmonic distortion, in this simple 
case the square-law distortion term gives rise only 
to second harmonic distortion, and the cube-law 
term only to third harmonic distortion. Consider­
ing intermodulation distortion the square-law dis­
tortion term gives rise to intermodulation products 
of frequencies ! 1±! 2 only, and the cube-law term 
to frequencies 2ft±! 2, ! 1±2! 2 only, where !I> f 2 
are the input frequencies (a=2-rrf1t, b=2TTj 2t). 

The analysis is simplified if we confine it to cases 
where only one type of distortion (square or cube­
law) is present. This is not in practice a great 
restriction. Square and cube-law distortion alone 
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Fig. 3. Smallest detectable distortion (considering threshold 
level masking) for fundamentals between 400 and 4000 cjs. 

occur to a fair approximation in single-ended and 
push-pull amplifiers respectively. 

Using the subscripts h, i for the particular values 
of A, B when considering harmonic or intermodula­
tion distortion respectively the harmonic distortion 
fraction of the fundamental divided by the inter­
modulation distortion voltage at any one frequency 
is equal to 

__! ~or[· _!_ Ah
2 

or __! ~] 
a 1 • 2~B,: a 1 • 3Ai2Bi a1 • 3AiBi 2 

considering square or cube-law distortion alone 
respectively. (This assumes that 3

/ 4a 3(A2 +2B2
) 

and 3/ 4a 3 (2A2 +B2
) can be neglected in terms of a 1• 

This will usually be possible in practice.) The rela­
tive magnitudes of different types of distortion will be 
significant if the same peak input voltage is applied 
in each case, i.e. if Ah = Ai + Bt. Thus, for equivalent 
distortions, the harmonic distortion fraction of the 
fundamental divided by the intermodulation dis­
tortion voltage at any one frequency is equal to 

1 Ai+Bi [ 1 (Ai+B~)2 1 (Ai+Bi) 2 
] 

;;; · 2A
1
B or a

1 
• 3A/B.. or a 1 • 3AiBi2 

considering square or cube-law distortion alone 
respectively. 

From this particular analysis we can convert inter­
modulation distortion data to harmonic distortion 
data and vice versa. Distortion figures for audio 
systems and the smallest detectable distortion have 
generally been given in terms of harmonic distortion, 
even if it is the equivalent intermodulation distor­
tion that is fundamentally concerned. Moreover 
we are considering intermodulation arising practic­
ally. In this case the intermodulating frequencies 
and amplitudes may not be the standards for inter­
modulation distortion measurement. Thus we shall 
continue to refer to the equivalent harmonic distor­
tion even though we will be concerned with the 
intermodulation frequencies produced at the same 
time by non-linearity. 
Masking Effects : Intermodulation Addition 
Frequencies. We can now return to the smallest 
detectable intermodulation distortion. Considering 
only square and cube-law distortion, the addition 
frequencies arising in intermodulation distortion 
Cf1 +f 2> 2ft+! 2, ! 1 +2! 2) lie between one and three 
times the higher fundamental frequency. Now the 
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able percentage distortion is obtained. For example, 
at a fundamental level of 60 dB the raised threshold 
level for the second harmonic is 28 dB, from Fig. 1. 
This is greater than the initial threshold level of 
10 dB. The smallest detectable second harmonic 
distortion at a fundamental level of 60 dB is thus 
60—28 = 32 dB down on the fundamental. This 
corresponds to a distortion voltage of (antilog10l-6) 
of the fundamental, i.e. 1/40 of the fundamental, 
i.e. 2J%. The complete results are shown in Fig. 3 
for both 10- and 20-dB no-signal threshold levels. 

At frequencies lower than 800 c/s the smallest 
detectable distortion will increase for two reasons. 
In the first place, from Fig. 2 the initial threshold 
level is higher at such frequencies. When this 
higher threshold level is used in Fig. 3 the smallest 
detectable distortion is increased. Secondly, the 
few available data on the masking produced by low 
frequencies indicate that this is also greater. 

For masking frequencies above 4000 c/s the few 
available data indicate a decrease in the masking. 
However, the threshold level in the absence of any 
applied sound increases above 10,000 c/s (which is 
the second harmonic of 5000 c/s). Thus it is not 
clear what will happen to the smallest detectable 
distortion. In any case the harmonics will pass 
outside the audible range for fundamental frequencies 
greater than about 8000 c/s. 
Relation Between Harmonic and Intermodula- 
tion Distortion. To extend this analysis to inter- 
modulation distortion it is necessary to discuss the 
relation between such distortion and harmonic dis- 
tortion, following Warren and Hewlett.3 Supposing 
for simplicity that the distorted transfer characteristic 
has only square and cube-law distortion terms, we 
may put e0 = + a2ein

2 + a3eln
3, where ein,e0 

are the sine wave input and output voltages respec- 
tively, and aua2,aa constants. a3e{n

2 and aaein
2 are 

the square and cube-law distortion terms respectively. 
Considering only two intermodulating sine wave 
signals we can write ein — Asina—BsinA. Evaluating 
e0 we find 

e0 "=A (<21+
3/4a3(A

2 + 2B2)) sin a  2 cos 2a 

±8^!+s/4a3(2A2+B2)) sin b — 

B3a3 . 
i —— sin 36 

4 
i ABa 3(005(6 — a)—cos(6+a)) 

3A2Ba, 
^—-— (sin (6—2a) + sin (6+2 

3AB2a, 
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Fig. 3. Smallest detectable distortion (considering threshold 
level masking) for fundamentals between 400 and 4000 c/s. 

occur to a fair approximation in single-ended and 
push-pull amphfiers respectively. 

Using the subscripts h, i for the particular values 
of A, B when considering harmonic or intermodula- 
tion distortion respectively the harmonic distortion 
fraction of the fundamental divided by the inter- 
modulation distortion voltage at any one frequency 
is equal to 

1 [i or - Aft2 

a1 ' 2AiBi
0r[a1 ' 3A,2B, a, ' 3AiBi\ 

considering square or cube-law distortion alone 
respectively. (This assumes that 3/4a3(A!+2B2) 
and ^Ua^ (2A2+B2) can be neglected in terms of a,. 
This will usually be possible in practice.) The rela- 
tive magnitudes of different types of distortion will be 
significant if the same peak input voltage is applied 
in each case, i.e. if Ak=A, + B,,. Thus, for equivalent 
distortions, the harmonic distortion fraction of the 
fundamental divided by the intermodulation dis- 
tortion voltage at any one frequency is equal to 

Aj + B; (A,-fBt)
2 (Aj+Bj)2 

SAA-2 

^ —-— (sin (6—2a) + sin (6+2a))+"—-— 

(sin (26—a) —sin (26 +a)) 
Considering harmonic distortion, in this simple 

case the square-law distortion term gives rise only 
to second harmonic distortion, and the cube-law 
term only to third harmonic distortion. Consider- 
ing intermodulation distortion the square-law dis- 
tortion term gives rise to intermodulation products 
of frequencies /+;/2 only, and the cube-law term 
to frequencies 2/1+/2, /1i;2/2 only, where /u f2 
are the input frequencies (a^lirf^t, 6 - 2~/2t). 

The analysis is simphfied if we confine it to cases 
where only one type of distortion (square or cube- 
law) is present. This is not in practice a great 
restriction. Square and cube-law distortion alone 

considering square or cube-law distortion alone 
respectively. 

From this particular analysis we can convert inter- 
modulation distortion data to harmonic distortion 
data and vice versa. Distortion figures for audio 
systems and the smallest detectable distortion have 
generally been given in terms of harmonic distortion, 
even if it is the equivalent intermodulation distor- 
tion that is fundamentally concerned. Moreover 
we are considering intermodulation arising practic- 
ally. In this case the intermodulating frequencies 
and amplitudes may not be the standards for inter- 
modulation distortion measurement. Thus we shall 
continue to refer to the equivalent harmonic distor- 
tion even though we will be concerned with the 
intermodulation frequencies produced at the same 
time by non-linearity. 
Masking Effects: Intermodulation Addition 
Frequencies. We can now return to the smallest 
detectable intermodulation distortion. Considering 
only square and cube-law distortion, the addition 
frequencies arising in intermodulation distortion 
{fi+fv S/j+Zs,/1+2/2) lie between one and three 
times the higher fundamental frequency. Now the 
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.masking decreases fairly uniformly between one and 
three times the masking frequency. Thus the method 
used to obtain the results of Fig. 3 can also be applied 
to the addition frequencies arising in intermodulation 
distortion. In cases where a difference frequency 
lies between one and three times one of the funda­
.rnental frequencies the same reasoning will also 
apply. The amount the threshold level is raised in 
these circumstances will depend both on the ratios 
of the intermodulation product frequency to both 
fundamental masking frequencies, and on the ampli­
tudes of these fundamental frequencies. Thus there 
are too many variables to allow calculation of the 
results in a simple form. 

Certain facts however suggest the conditions under 
which the smallest detectable addition intermodula­
tion distortion is a minimum. Suppose that, due to 
masking, the threshold voltage level at an addition 
frequency becomes T a· The smallest detectable 
intermodulation level is then T a or T 0 , the threshold 
voltage level, whichever is the greater. The smallest 
detectable equivalent harmonic fraction is thus 

Ai + Bi ( T a or To ) . 
2Ai Bi a 1 

or [ (Ai +
2
Bi? (T a or To) or (Ai + B 1t (T a or T o)J 

_ 3Ai Bi a 1 3AiBi- a 1 

considering square or cube-law distortion alone 
respectively. 

A simple first approach to determine the conditions 
under which these values are a minimum is to 
minimize either the functions of Ai and Bi, or T a' 
separately. For a given (Ai + Bi), T a is a minimum 
when / 2 is as large as possible compared with f 0 

and Bi small compared with Ai. / 1 then produces 
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Fig. 4. Level of harmonics Produced in hearing 
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little masking at the addition frequ~ncy due to the 
large frequency difference between the two. / 2 is 
so small that it also produces little masking even at 
the comparatively near addition frequency. Alter­
natively, for a given (Al +Bi), 

Ai + Bi (Ai + Bi)2 (Ai + Bi)2 ----
2AiBi 3A/Bi 3AiBi2 

are a minimum when Bi=Ai, Ai/2, 2Ai respectively. 
The' minimum values are then 1/Ai , 3/2Ai , 3/4Ai 
respectively. In these last cases T a is also a minimum 
in practice when f 2 !=::::!,!1· 

Approximate calculations suggest that the smallest 
detectable equivalent harmonic distortion fraction 
is less if we minimize the functions of Ai and Bi and 
take f 2 !=::::!,/v than if we minimize T a alone. At some 
levels (which depend on the type of distortion) the 
difference can amount to a factor of 2 or 3 to 1 for 
square and cube-law distortion respectively. 

Using these relations between Bi and Ai and the 
condition f 2 !=::::!,/u the smallest detectable harmonic 

distortion fraction is 2(T a or To) or 9(T ~ or To) 
a1(Ai+Bi) 4(Ai+Bi) 

for square and cube-law distortion respectively. The 
masked addition frequency is twice and three times 
the fundamental respectively. Considering the 
addition frequencies arising in intermodulation dis­
tortion the smallest detectable equivalent harmonic 
distortion is then 2 and 9/4 times the values given in 
Fig. 3 for square (2nd harmonic) and cube-law (3rd 
harmonic) distortion alone respectively. 

The ratios used above are not the same as those 
usually quoted for measured intermodulation to 
harmonic distortion percentages (3.2 and 3.8 for 
second and third harmonic alone respectively3). 

This ·difference will appear again in the complete 
analysis. It arises for several reasons. In the first 
place we are concerned with detection at one fre- · 
quency at a time rather than addition over all distor­
tion frequencies. The fundamental amplitude ratios 
we have considered are also not those standard for 
intermodulation distortion measurement. Finally, 
additional complications can ari')e in actual hearing. 
Hearing Distortion Effects: Intermodulation 
Difference Frequencies. Masking decreases rapidly 
if the masked frequency is reduced below the masking 
frequency. At any frequency below about 0.7 of 
the masking frequency the increase in the threshold 
level is much less than the values considered pre­
viously (given in Fig. 1). The masking is also much 
less than that given in Fig. 1 at frequencies many 
times the masking frequency. 

For fundamental frequency ratios between 1/1.7 
and 1.7 or 1/2.7 and 2.7 for the square-law or one 
of the cube-law distortion difference frequencies 
respectively, these difference frequencies are less 
than 0·7 of either of the fundamental frequencies. 
In some other cases a difference frequency arising in 
intermodulation distortion may be many times one 
of the fundamental frequencies, and Less than 0. 7 
times the other. 

In these cases then, the masking at the difference 
frequency due to either fundamental is very much 
less than the masking considered previously. In 
evaluating the smallest detectable distortion for such 
difference frequencies, the intermodulation produced 
in hearing becomes more important. 

The harmonics produced in hearing were measured 
by Fletcher4 and the results are given in Fig. 4. 
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masking decreases fairly uniformly between one and 
three times the masking frequency. Thus the method 
used to obtain the results of Fig. 3 can also be applied 
to the addition frequencies arising in intermodulation 
distortion. In cases where a difference frequency 
lies between one and three times one of the funda- 
mental frequencies the same reasoning will also 
apply. The amount the threshold level is raised in 
these circumstances will depend both on the ratios 
of the intermodulation product frequency to both 
fundamental masking frequencies, and on the ampli- 
tudes of these fundamental frequencies. Thus there 
are too many variables to allow calculation of the 
results in a simple form. 

Certain facts however suggest the conditions under 
which the smallest detectable addition intermodula- 
tion distortion is a minimum. Suppose that, due to 
masking, the threshold voltage level at an addition 
frequency becomes T„. The smallest detectable 
intermodulation level is then Ta or T0, the threshold 
voltage level, whichever is the greater. The smallest 
detectable equivalent harmonic fraction is thus 

Af + Bi / Ta or T0 \ 

little masking at the addition frequency due to the 
large frequency difference between the two. /2 is 
so small that it also produces little masking even at 
the comparatively near addition frequency. Alter- 
natively, for a given (A( + BJ, 
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are a minimum when 8;=A,, A{/2, 2Ai respectively. 
The1 minimum values are then 1/A,. , 3/2A, , 3/4A,- 
respectively. In these last cases T,, is also a minimum 
in practice when /2%/1. 

Approximate calculations suggest that the smallest 
detectable equivalent harmonic distortion fraction 
is less if we minimize the functions of Ai and B,- and 
takethan if we minimize Ta alone. At some 
levels (which depend on the type of distortion) the 
difference can amount to a factor of 2 or 3 to 1 for 
square and cube-law distortion respectively. 

Using these relations between B, and A,- and the 
condition /a^/i, the smallest detectable harmonic 
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respectively. 

A simple first approach to determine the conditions 
under which these values are a minimum is to 
minimize either the functions of A,- and B,-, or Ta, 
separately. For a given (Aj+B,), Ta is a minimum 
when /2 is as large as possible compared with /,, 
and B, small compared with A,-. /, then produces 
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.. r 2(Ta or T0) 9(Ta or T0) distortion fraction is ———or - 
^iCAj + BJ) 4( A,- -b B,:) 

for square and cube-law distortion respectively. The 
masked addition frequency is twice and three times 
the fundamental respectively. Considering the 
addition frequencies arising in intermodulation dis- 
tortion the smallest detectable equivalent harmonic 
distortion is then 2 and 9/4 times the values given in 
Fig. 3 for square (2nd harmonic) and cube-law (3rd 
harmonic) distortion alone respectively. 

The ratios used above are not the same as those 
usually quoted for measured intermodulation to 
harmonic distortion percentages (3.2 and 3.8 for 
second and third harmonic alone respectively3). 
This difference will appear again in the complete 
analysis. It arises for several reasons. In the first 
place we are concerned with detection at one fre- 
quency at a time rather than addition over all distor- 
tion frequencies. The fundamental amplitude ratios 
we have considered are also not those standard for 
intermodulation distortion measurement. Finally, 
additional comphcations can arise in actual hearing. 
Hearing Distortion Effects: Intermodulation 
Difference Frequencies. Masking decreases rapidly 
if the masked frequency is reduced below the masking 
frequency. At any frequency below about 0.7 of 
the masldng frequency the increase in the threshold 
level is much less than the values considered pre- 
viously (given in Fig. 1). The masking is also much 
less than that given in Fig. 1 at frequencies many 
times the masking frequency. 

For fundamental frequency ratios between 1/1.7 
and 1.7 or 1/2.7 and 2.7 for the square-law or one 
of the cube-law distortion difference frequencies 
respectively, these difference frequencies are less 
than 0-7 of either of the fundamental frequencies. 
In some other cases a difference frequency arising in 
intermodulation distortion may be many times one 
of the fundamental frequencies, and less than 0.7 
times the other. 

In these cases then, the masking at the difference 
frequency due to either fundamental is very much 
less than the masking considered previously. In 
evaluating the smallest detectable distortion for such 
difference frequencies, the intermodulation produced 
in hearing becomes more important. 

The harmonics produced in hearing were measured 
by Fletcher4 and the results are given in Fig. 4. 
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In this figure the harmonic levels correspond to the 
absolute external sound levels which at the same 
frequepcy produce equal sensation levels to those of 
the harmonics produced in hearing. Fletcher 
reported that these results were independent of 
frequency. They agree with some measurements 
made at 650 and 900 cjs by Moea; and with second 
harmonic distortion measurements made at various 
frequencies by Lawrence and Yantis, 6 or at a single 
frequency by Egan and Klumpf,? or Bekesy. 8 

The paper by Egan and Klumpf suggests that the 
method of " best beats ", which has been used to 
measure harmonic levels by all the authors cited, 
gives too high a value for these levek This error 
is due to masking by the fundamental, and becomes 
considerable when the harmonic level is near the 
masked threshold level. This happens with the 
second harmonic at low levels, and with the third 
harmonic at all levels. Furthermore, no measure­
ment of a harmonic level by this method should ever 
give a value lower than the masked threshold level. 
However, results on the levels of the cube-law dis­
tortion difference frequencies obtained by Moe5 do 
not seem to depend at all on whether these difference 
frequencies are above or below the fundamentals_, 
although a similar error should occur only in ·the 
former case. Moreover, Moe measured levels of 
addition frequencies which are well below the 
masked threshold level which would be expected. 

These harmonic distortion data can be converted 
into intermodulation distortion data by Warren's 
method of analysis considered earlier. This method 
assumes that hearing may be considered as a unity 
for all frequencies. However, the exact parte;; of the 
ear used in hearing are not the same for all frequen­
des. Thus there may be less interaction between 
different frequencies in hearing than is suggested 
by the distortion produced at one frequency. In 
this case the intermodulation produced in hearing 
would be less than Warren's type of analysis would 

"1~·, 
20 4-0 60 80 

ORIGINAL LE.VE.L (dB) 

100 
I 

120 

Fig. 5. Level of additional sound {in dB below the original !eve/) 
to give a just noticeable change for frequencies between 500 
and 8000 c(s 

suggest. However, if this effect occurs we should 
expect the interaction to increase to the value given 
by Warren's analysis if the interacting frequencies 
are brought dose together. Thus the smallest 
detectable dic;;tortion may be less than the value to 
be calculated using Warren's method; though with 
the fairly close frequencies we ·are considering (of 
ratios less than 2. 7 to 1) the disagreement should not 
be large. The measured levels of the difference 
frequencies produced in hearing by fundamentals 
of 690 and 950 c;s (ratio 1.37 to 1) obtained by Moe5 

do agree with those to be expected on this analysis 
from the harmonic levels also measured; although the 
corresponding addition intermodulation frequencies 
appear to be about 10 dB lower. 

Fletcher 9 also gives data on the smallest noticeable 
sound-level change at various levels and frequencies. 
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Fig . 6. Smallest detectable distortion (considering inter­
modulation produced in hearing) for distortion frequencies 
between 500 and 8000 CfS. 

The results for any frequency between 500 and 
8000 c/s are very similar and are presented in 
Fig. 5. From the level of the intermodulation 
produced in hearing the smallest external inter­
modulation level which will produce a noticeable 
change can be found from these data. 

If the second and third harmonic voltage levels 
produced in hearing are L 2, L 3 the corresponding 
intermodulation levels are 

c:~!:)2 L2 j [c~~
2

:ii)3 L3 or C~;il
2

) 3 L3 .J 
The smallest noticeable external intermodulation level 
will be some fraction 1/N of these (given from Fig. 5), 
or the threshold level T 0 , whichever is greater. 
From Fig. 5, N is a maximum (and thus the smallest 
noticeable distortion a minimum) when the hearing 
distortion-level is a maximum. For a given Ai + Bi, 
(and thus L 2, L 3), 

2AiB~ 3Ai2Bi 3A~Bi2 

(A.l+BY L 2 
' (At+BY L 3 

' (At+BJ 3 La 

are a maximum when Bi=Ai, Aif2, 2Ai respectively. 
(Equivalent conditions arose in the discussion of 
addition intermodulation distortion.) The equiva­
lent just noticeable second and third harmonic 

L2 L3 
fractions are then 

Na 1 -(Ai+Bi) ' Na1 (Ai+Bi) 

for square and cube-law distortion only respectively. 
This is provided that the just noticeable intermodula­
tion level is not below the threshold level. If it is 
below the threshold level the equivalent just notice­
able second and third harmonic fractions are 

Ai+Bi . To [ (Ai+Bi)
2 

• !_o or (Ai+Bi) 2 
• To J 

2AiB1 a 1 ' 3Ai2Bi al 3AiBi2 al 

respectively. For a given (Ai + B J these fractio:J.s 
have minimum values (as above) when Bi = A,, Ad 2 , 

2A, respectively. The minimum values for the 
equivalent just noticeable second and third harmonic 

, 2To 9T0 

fractions are then a
1
(A;+B;) or 4a

1
(A;+Bi) 

These various equivalent just · noticeable harmonic 
fractions are plotted in Fig. 6 as percentages. Fig. 6 
thus gives the smallest detectable distortion consider-

(Continued on page 439) 
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In this figure the harmonic levels correspond to the 
absolute external sound levels which at the same 
frequency produce equal sensation levels to those of 
the harmonics produced in hearing. Fletcher 
reported that these results were independent of 
frequency. They agree with some measurements 
made at 650 and 900 c/s by Moc5; and with second 
harmonic distortion measurements made at various 
frequencies by Lawrence and Yantis.6 or at a single 
frequency by Egan and Klumpf/ or Bekesy,8 

The paper by Egan and Klumpf suggests that the 
method of " best beats which has been used to 
measure harmonic levels by all the authors cited, 
gives too high a value for these levels This error 
is due to masking by the fundamental, and becomes 
considerable when the harmonic level is near the 
masked threshold level. This happens with the 
second harmonic at low levels, and with the third 
harmonic at all levels. Furthermore, no measure- 
ment of a harmonic level by this method should ever 
give a value lower than the masked threshold level. 
However, results on the levels of the cube-law dis- 
tortion difference frequencies obtained by Moe5 do 
not seem to depend at all on whether these difference 
frequencies are above or below the fundamentals, 
although a similar error should occur only in the 
former case. Moreover, Moe measured levels of 
addition frequencies which are well below the 
masked threshold level which would be expected. 

These harmonic distortion data can be converted 
into intermodulation distortion data by Warren's 
method of analysis considered earlier. This method 
assumes that hearing may be considered as a unity 
for all frequencies. However, the exact parts of the 
ear used in hearing are not the same for all frequen- 
cies. Thus there may be less interaction between 
different frequencies in hearing than is suggested 
by the distortion produced at one frequency. In 
this case the intermodulation produced in hearing 
would be less than Warren's type of analysis would 

20dB THRESHOLD 

JO1? HARMOWL 
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Fig. 5. Level of additional sound (in dB below the original level) 
to give a just noticeable change for frequencies between 500 
and 8000 c/s 

suggest. However, if this effect occurs we should 
expect the interaction to increase to the value given 
by Warren's analysis if the interacting frequencies 
are brought close together. Thus the smallest 
detectable distortion may be less than the value to 
be calculated using Warren's method; though with 
the fairly close frequencies we are considering (of 
ratios less than 2,7 to 1) the disagreement should not 
be large. The measured levels of the difference 
frequencies produced in hearing by fundamentals 
of 690 and 950 c/s (ratio 1.37 to 1) obtained by Moe5 

do agree with those to be expected on this analysis 
from the harmonic levels also measured; although the 
corresponding addition intermodulation frequencies 
appear to be about 10 dB lower. 

Fletcher0 also gives data on the smallest noticeable 
sound-level change at various levels and frequencies. 

TOTAL FUNDAMENTAL LEVEL (dB) 

Fig. 6. Smallest detectable distortion (considering inter- 
modulation produced in hearing) for distortion frequencies 
between 500 and 8000 c/s. 

The results for any frequency between 500 and 
8000 c/s are very similar and are presented in 
Fig. 5. From the level of the intermodulation 
produced in hearing the smallest external inter- 
modulation level which will produce a noticeable 
change can be found from these data. 

If the second and third harmonic voltage levels 
produced in hearing are L 2, L3 the corresponding 
intermodulation levels are 

2A,B, T f SA/'B, T SA.B^ T 

(A7+B()
2 U ' [(Aj + Bj)3 0r (Ai + B,)3 3 „ 

The smallest noticeable external intermodulation level 
will be some fraction 1/N of these (given from Fig. 5), 
or the threshold level T0, whichever is greater. 
From Fig. 5, N is a maximum (and thus the smallest 
noticeable distortion a minimum) when the hearing 
distortion-level is a maximum. For a given Aj +B,-, 
(and thus L2, L3), 

aAA SAjTJj SAiB,-2 

(Aj: + B,:)
2 ' (A,-1-Bj)3 3 ' (Aj-t-B;)3 3 

are a maximum when 6,=A,, AJ2, 2A, respectively. 
(Equivalent conditions arose in the discussion of 
addition intermodulation distortion.) The equiva- 
lent just noticeable second and third harmonic 

fractions are then — ~ 2 -cr- , —, D . 
Na! (Aj+Bj) Na! (Ai + Bj) 

for square and cube-law distortion only respectively. 
This is provided that the just noticeable intermodula- 
tion level is not below the threshold level. If it is 
below the threshold level the equivalent just notice- 
able second and third harmonic fractions are 
A'+B' . T» r (Aj+B/)2 . Jo or (Ai + Bj)2 T0- 
2A,B, ' a1 ' L 3A;

2B, a, SA.B;2 a, _ 
respectively. For a given (Aj+B,) these fractions 
have minimum values (as above) when 6, = A,, A,-/ 2, 
2A, respectively. The minimum values for the 
equivalent just noticeable second and third harmonic 

2T 9T0 fractions are then - .. ° , or — ■ a^A. + Bi) 4a1(A, + BI) 
These various equivalent just noticeable harmonic 
fractions are plotted in Fig. 6 as percentages. Fig. 6 
thus gives the smallest detectable distortion consider- 

(Continued on page 439) 
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illg the intermodulation produced in hearing. It 
applies to the detection of difference frequencies 
arising in intermodulation between fundamentals of 
certain frequency ratios which have been evaluated 
above. 

At low frequencies the smallest detectable dis­
t-ortion is again greater, both due to the increased 
threshold level as before, and also because the 
smallest noticeable sound level change is greater. 
Data · on the smallest noticeable sound level change at 
50 c/s (from Ref. 9) are given in Fig. 7. Taking the 
threshold level at 50 c/s as 50 dB from Fig. 2 the 
smallest detectable equivalent percentage harmonic 
distortion is given in Fig. 8 by the same method as 
before. An important point is that from the method 
of calculation this smallest detectable distortion 
applies to distortion frequencies of 50 cjs. This 
corresponds, for example, to intermodulation between 
60 and 110 c/s. 

Each distortion curve in Fig. 8 has a peculiar 
"kink" in it. This arises because the just noticeable 
energy change at 50 cjs alters suddenly at the 
threshold level. From Fig. 7 it can be seen that at 
low levels slightly above threshold the additional 
sound to give a just notiCeable energy change is 
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Fig. 7. Level of additional sound (in dB below the original 
level) to give a just noticeable change at 50 cjs. 

considerably greater than the original sound. How­
ever, if the original signal is below the threshold level 
presumably as usual any additional sound above the 
threshold level will be noticeable. Thus, for signals 
just below the threshold level the additional sound 
to give a just noticeable change is only slightly 
greater than . the original sound. 
Random Uncertainty of These Results. The 
various results on masking summarized in Fig. 1, 
and the harmonic distortion measurements of 
Lawrence and Yantis, 6 show a spread of up to abo.ut 
± 10 dB about their mean. Thus our various 
results on the smallest detectable percentage dis­
tortion may in particular cases be in error by up to a 
factor of about 3. 
Optimum Conditions for Distortion Detection. 
From our results the ear appears to be most sensitive 
to difference intermodulation distortion produced by 
roughly equal fundamental frequencies, next most 
sensitive to harmonic distortion; and least sensitive to 
addition intermodulation distortion. For all types of 
distortion the maximum sensitivity occurs at funda­
mental levels of about 50 to 70 dB. Intermodulation 
distortion of all types is best detected at particular 
ratios of fundamental frequencies and powers which 
are near to unity. The standard conditions for the 
measurement of intermodulation distortion, on the 
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Fig. 8. Smallest detectable distortion (considering inter­
modulation produced in hearing) for distortion frequency of 
50 cjs. 

other hand, involve considerably different frequencies 
and powers. 
Practical Results on the Smallest Detectable 
Distortion. For music Olson10 obtained a figure 
of about 0.7% total harmonic distortion for mainly 
second, and for both second and third harmonic 
distortion. The noise level was stated to be 25 dB 
and the peak electrical power 3 watts. Assuming a 
normal acoustic efficiency of 3% this peak power 
would produce sound levels of about 90 dB in a 
normal living room as used by Olson. This author 
also states11 that the ear is most sensitive to distortion 
for sound levels of 70 to 80 dB. Brittain12 was able 
to detect 0.4% total harmonic distortion, no levels 
being stated. For sine waves at 1000 c/s and second 
harmonic distortion Braunmiihl and Weber1 3 give 
0. 7%; using two tones they obtained 1.3, 0. 7 and 
0.5% for frequency ratios of 1.05, 1.12 and 1.50 to 1 
(lower frequency fixed at 800 c/s) respectively. On 
the other hand, these authors 13 quote a figure of 4% 
for music, for both square and cube-law distortion. 
~he above results agree reasonably well with our 

calculations, but a number of observers using single 
or only a few sine tones have obtained lower values. 
Those of Newman, Stevens and Davies14 for the 
minimum detectable second harmonic distortion of 
370 c/s (average for two observers) are reproduced in 
Fig. 9. Using two tones of frequency ratio 1.5 to 1 
at a level of 60 dB Haar15 obtained 0.3 and 0.5% for 
square and cube-law distortion respectively at 
frequencies between about 1000 and 4000 cjs. In 
this case then, square-law distortion was easier to 
detect than cube law. The threshold level was 0 dB -.... z 
w 
0 
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Fig. 9. Practical results of Newman, Stevens and Davies for 
2nd harmonic distortion of 370 cfs. 
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level) to give a just noticeable change at 50 c/s. 
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addition intermodulation distortion. For all types of 
distortion the maximum sensitivity occurs at funda- 
mental levels of about 50 to 70 dB. Intermodulation 
distortion of all types is best detected at particular 
ratios of fundamental frequencies and powers which 
are near to unity. The standard conditions for the 
measurement of intermodulation distortion, on the 
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of about 0.7% total harmonic distortion for mainly 
second, and for both second and third harmonic 
distortion. The noise level was stated to be 25 dB 
and the peak electrical power 3 watts. Assuming a 
normal acoustic efficiency of 3% this peak power 
would produce sound levels of about 90 dB in a 
normal living room as used by Olson. This author 
also states11 that the ear is most sensitive to distortion 
for sound levels of 70 to 80 dB. Brittain12 was able 
to detect 0.4% total harmonic distortion, no levels 
being stated. For sine waves at 1000 c/s and second 
harmonic distortion Braunmuhl and Weber13 give 
0.7%; using two tones they obtained 1.3, 0.7 and 
0.5% for frequency ratios of 1.05, 1.12 and 1.50 to 1 
(lower frequency fixed at 800 c/s) respectively. On 
the other hand, these authors 13 quote a figure of 4% 
for music, for both square and cube-law distortion. 

The above results agree reasonably well with our 
calculations, but a number of observers using single 
or only a few sine tones have obtained lower values. 
Those of Newman, Stevens and Davies14 for the 
minimum detectable second harmonic distortion of 
370 c/s (average for two observers) are reproduced in 
Fig. 9. Using two tones of frequency ratio 1.5 to 1 
at a level of 60 dB Haar16 obtained 0.3 and 0.5% for 
square and cube-law distortion respectively at 
frequencies between about 1000 and 4000 c/s. In 
this case then, square-law distortion was easier to 
detect than cube law. The threshold level was 0 dB 
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Fig. 9. Practical results of Newman, Stevens and Davies for 
2nd harmonic distortion of 370 c/s. 
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at 1000 cjs, i.e. there was apparently no masking by 
noise. 

Detailed sets of results for both square and cube­
law distortion at various frequencies and levels have 
been given by Haar15 and Feldtkeller16 • 17; those of 
Haar being for single frequencie£ (corresponding to 
Fig. 3), and those of Feldtkeller for two frequencies 
of ratio 1.5 to 1 (corresponding to Fig. 6). At levels 
up to about 60 dB both these sets of results agree 
quite well with our calculations if we insert a suitable 
threshold level, and this level turns out to be within 
about 6 dB of the stated level in each case. At levels 
above 60 dB the results are fragmentary, but appear 
to disagree with our calculations in two ways. Thus 
at a given level the smallest detectable distortion 
decreases with increasing frequency up to at least 
1000 cfs (in Haar's results up to at least 2000 cjs). 
The smallest detectable distortion at about 3 kc/s 
also appears to decrease with increasing level up to 
at least 80 dB, the lowest figures quoted by Haar and 
Feldtkeller being 0.5 and 0.3% respectively. 

The results of references 13, 15, 16 and 17 all 
show an increase at low frequencies. Thus Braunmiihl 
and Weber13 give 2% for second harmonic distortion 
of 100 cjs; and Haar's15 results show a minimum at 
about 70 dB of 7% and 3% for second and third 
harmonic distortion of 100 cfs respectively. Haar's 
results for 100 and 150 c/s together. at a level of 
70 dB are directly comparable with our Fig. 8. His 
values of 5.2 and 1.8% for square and cube-law 
distortion respectively are however much lower than 
those in Fig. 8. Feldtkeller's results16 for the same 
frequencies show similar values of about 5% and 1% 

Commercial 
Aircrew Headset intended for pilots of aircraft who must 

have both hands free. The connecting cable is attached to 
one side of the headphones and passes back over the 
shoulder to avoid fouling the aircraft controls, while the 
small microphone is mounted on a light movable " boom " 
arm in the right position for the mouth. Leaflet from Am­
plivox, 2 Bentinck Street, London, W.l. 

Ship Stabilizer Control, an electromechanical computer 
which senses five components of ship movement, combines 
them in the required ratio to take care of any sea condition 
and gives a signal to operate the hydraulic drive of the 
stabilizer fins. Outlined in a leaflet from Muirhead and 
Co., Beckenham, Kent. 

Transistorized Batch Counter consisting of an amplifier, 
Dekatron counter tubes and a coincidence and relay unit. 
Is operated from a photocell or other device and gives a 
signal when a predetermined number of units have passed 
by this. Leaflet from Gate Electronics, Tudor Grove, 
Hackney, London, E.9. 

Insulating Materials, including vulcanized fibre, mica, 
ebonite and laminated Bakelite sheet, tube and rod, press­
board, cloths and tapes. Tables of properties, and sizes in 
which materials are supplied, given in an illustrated cata­
logue from the Anglo-American Vulcanized Fibre Company, 
Cayton Works, Bath Street, London, E.C.l. 

Electronic Measuring Instruments, for soun~ noise ~nd 
vibration; non-destructive testing; and pulse/time techniques, 
including a very low-frequency c.r.o.; also stabilized power 
supplies, static neutralizer and oscillator-amplifiers. Short 
form illustrated catalogue from A. E. Cawkell, 6-8, Victory 
Arcade, Southall, Middlesex. 

"Variacs" with Fuses, for use in laboratories, with the 
fuse fitted in the output (brush) circuit. The 230-V input 
voltage types have an output variable over Q-270V (at 2A 
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(average for two observers) at their minima around 
70 dB. 

Extending our various calculations shows that the 
hearing sensitivity to distortion due to higher 
harmonics increases rapidly with increasing harmonic 
number. This effect is well known. It may explain 
another observation by Olson, 10 that if the higher 
frequencies are removed the sensitivity to total 
distortion is decreased. 
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or 3A) and the 11S-V types have an output variable over 
0-13SV (at SA or 6A). Leaflet from Claude Lyons, Valley 
Works, Hoddesdon, Herts. Also leaflets on a two-signal 
radio generator for intermodulation distortion measurements; 
a pulse, sweep and time-delay generator; and a klystron 
oscillator-all three being General Radio products. 

Battery-operated Tape Recorder, the German-built 
Butoba TPR2, has a spring motor giving 22 minutes' run­
ning at 3! inches/sec and 40 minutes at H inches/sec. The 
motor can be rewound while recording. Standard 5-inch 
reels can be used. Consumption is 400mA from . a l.S-V 
battery and 28mA from a 90- or 100-V battery. Frequency 
response is SOc/ s-9kc/ s ± 3dB. Input voltage for full out'" 
put at lkc/s is l.SmV. Leaflet from the distributors, Henri 
Selmer and Co., 114-116 Charing Cross Road, London, 
W.C.2. 

Band-III Pre-Amplifier for insertion in aerial dowplead to 
television receivers. A single cascode stage, ' covering any 
one of Channels 8, 9 and 10, gives a gain of 15dB with a 
bandwidth of 3.SMcjs. The power supply is incorporated. 
Leaflet from Labgear, WillQW Place, Cambridge. 

Transmitting and R.F. Heating Valves; including power 
rectifiers, magnetrons, klystrons, travelling-wave tubes; also 
thyratrons, voltage stabilizers, transistors, c.r. tubes ~nd 
television camera tubes. An illustrated catalogue contain­
ing abridged data from the English Electric Valve Company, 
Chelmsford, Essex. 

German Test Instruments by Rohde and Schwarz, in­
cluding voltmeters and level indicators; valve voltmeters; 
wide-band amplifiers; noise and distortion meters; field 
strength meters; wattmeters; attenuators; bridges; oscillators 
and signal ~enerators; frequency meters; noise, square-wave 
and television generators; and various accessories. Brief 
specifications and prices in a catalogue from the agents, 
Aveley Electric, Aveley Industrial Estate, South Ockendon, 
Essex. 
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about 6 dB of the stated level in each case. At levels 
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to disagree with our calculations in two ways. Thus 
at a given level the smallest detectable distortion 
decreases with increasing frequency up to at least 
1000 c/s (in Haar's results up to at least 2000 c/s). 
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Overcoming Line-Scon Ringing 
Experimental Transformers with Tu ned Leakage Reactance 

By K. G. BEAUCHAMP, A.M.Brit.I.R.£. 

IN a previous issue of Wireless World the author 
described a number of methods for reducing line­
scan resonances or "ringing" associated with the 
line-scanning transformer of a television receiver.* 
It was shown that the most serious of these resonances 
is due to the leakage inductance of the e.h.t. overwind, 
which is necessarily large because of the method of 
construction of this coil. A simplified circuit of a 
line output stage, showing the transformer leakage 
inductances and stray capacitances, is shown in Fig. 1. 

A large and rapid change of current takes place 
at the collapse of the scan when both Vl and V2 
are temporarily rendered non-conductive due to a 
large negative voltage at the grid of Vl and con­
sequent rise of V2 cathode potential. This current 
change through the transformer windings will shock­
excite the numerous tuned circuits existing in Fig. 1, 
which are now free to resonate. 

At the end of this retrace period, V2 is rendered 
conductive and should hold point 3 constant to 
enable a linear rise of current in L 11 to take place. 
However, at the moment of V2 conduction some 
energy will remain stored in L 5 and the resonances 
set up during the flyback will continue during the 
first part of the scanning period around the path 
L5C5L 3V2 so as to cause a "ringing" potential 
to be developed across L 3 and modulate the current 
through the diode V2. 

The resulting ripple superimposed on the linear 
rise of scanning current will produce velocity 

*" Spurious Line Scan Resonances," by K. G. Beauchamp, March, 
1955. 

Fig. I. Line scan output 
stage, showing leakage 
inductances and stray-capa­
citances in broken lines. 
(Component references 
correspond to Fig. I. in 
prevfous art.icfe.) 

modulation of the trace, which will be seen as alter­
nate light and dark striations at the left-hand side 
of the screen, continuing with diminishing intensity 
towards the screen centre. 

The methods described previously were all 
directed at suppressing these resonances, preferably 
with little effect on the fundamental and lower 

Fig. 2. Equivalent 
circuit of a line scan 
transformer. Ll 

resonant frequency of the main magnetic flux circulat­
ing around the transformer core. As a consequence 
of this H damping " technique some energy must be 
abstracted from the transformer and results in an 
overall loss of circuit efficiency. It has been shown 
previously that this loss can ·be made quite small, 
but where the scanning angle approaches 90°, as is 
now becoming common in the larger-screen receivers, 
then any methods leading to reduced efficiency in 
this section of the receiver can have a profound 
effect on the final design and materially increase its 
cost. 

A very attractive solution to this problem has been 

ly 
(LINE COILS) 

arrived att where not only 

uuu'~------------~----~ 

are the deleterious effects 
of these unwanted reso­
nances reduced but use is 
made of them to bring 
about certain improve­
ments in the operation of 
the scanning circuit. 
Fundamentally the 
method consists of ensur­
ing that the transformer 
is capable of resonating 
simultaneous! y at several 
frequencies; these fre­
quencies having a definite 
numerical relationship 
with each other . 
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Reference to Fig. 2 will 
make this clear. This 
shows one simplified equi­
valent circuit for a line 
scanning transformer 
where only one leakage re-
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t" High Efficiency 90° Cathode­
Ray Sweep System.'' by C. E. 
Torsch, Tsle-TedJ, June, 1953. 
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Overcoming Line-Scan Ringing 

Experimental Transformers with Tuned Leakage Reactance 

By K. G. BEAU CHAMP, A.M.Brit.l.R.E. 

In a previous issue of Wireless World the author 
described a number of methods for reducing line- 
scan resonances or " ringing " associated with the 
line-scanning transformer of a television receiver.* 
It was shown that the most serious of these resonances 
is due to the leakage inductance of the e.h.t. overwind, 
which is necessarily large because of the method of 
construction of this coil. A simplified circuit of a 
line output stage, showing the transformer leakage 
inductances and stray capacitances, is shown in Fig. 1. 

A large and rapid change of current takes place 
at the collapse of the scan when both VI and V2 
are temporarily rendered non-conductive due to a 
large negadve voltage at the grid of VI and con- 
sequent rise of V2 cathode potential. This current 
change through the transformer windings will shock- 
excite the numerous tuned circuits existing in Fig. 1, 
which are now free to resonate. 

At the end of this retrace period, V2 is rendered 
conductive and should hold point 3 constant to 
enable a linear rise of current in LB to take place. 
However, at the moment of V2 conduction some 
energy will remain stored in L5 and the resonances 
set up during the flyback will continue during the 
first part of the scanning period around the path 
L5C5L3V2 so as to cause a " ringing" potential 
to be developed across L3 and modulate the current 
through the diode V2. 

The resulting ripple superimposed on the linear 
rise of scanning current will produce velocity 
*" Spurious Line Scan Resonances," by K. G. Beauchamp, March, 
1955. 

fig. I. Line scan output 
stage, showing leakage 
inductances and stray capa- 
citances in broken lines. 
(Component references 
correspond to Fig. I. in 
previous article.) 

modulation of the trace, which will be seen as alter- 
nate fight and dark striations at the left-hand side 
of the screen, continuing with diminishing intensity 
Cowards the screen centre. 

The methods described previously were all 
directed at suppressing these resonances, preferably 
with little effect on the fundamental and lower 

Fig. 2. Equivalent 
circuit of a line scan 
transformer. 

resonant frequency of the main magnetic flux circulat- 
ing around the transformer core. As a consequence 
of this " damping " technique some energy must be 
abstracted from the transformer and results in an 
overall loss of circuit efficiency. It has been shown 
previously that this loss can be made quite small, 
but where the scanning angle approaches 90°, as is 
now becoming common in the larger-screen receivers, 
then any methods leading to reduced efficiency in 
this section of the receiver can have a profound 
effect on the final design and materially increase its 
cost. 

A very attractive solution to this problem has been 
arrived atf where not only 
are the deleterious effects 

f I "t  of these unwanted reso- 
j [ <9 nances reduced but use is 
| |j made of them to bring 
i. 1 ? Ly about certain improve- 
f" T i (line coils) ments in the operation of 
j a .. the scanning circuit. 
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l with each other. 
I „ _ Reference to Fig. 2 will 
' " make this clear. This 

C 3 j shows one simplified equi - 
1 h.t. j valent circuit for a line 

scanning transformer 
where only one leakage re- 
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sonance is considered, that of the e.h.t. overwind. 
In this diagram: 

L 1 equivalent inductance of transformer wind ... 
ings and coupled scanning coils. 

L 2 leakage inductance of the e.h.t. overwind 
coil. 

C 1 = equivalent lumped capacitance of trans­
former windings, scanning coils, valves, 
wiring, etc. 

C 2 = equivalent lumped capacitance tuning L 2• 

C 3 = capacitance of e.h.t. rectifying diode plus 
wiring capacitances. 

Now if the natural resonant frequency of the leakage 
branch L 2C 2 is made certain multiples of that of the 
main transformer resonance L 1 CD then the ringing 
potential of the leakage inductance can be made 
zero at the termination of the retrace period. This 
is because both resonant circuits will commence to 
ring at the same time (at the end of the scan period) 
and if their frequencies are arranged so that both 
oscillatory potentials pass through a null point at the 
cessation of the flyback, shown as point B in Fig. 3, 
then, as the boosting diode conducts at this point, 
no further energy will be supplied to the leakage 
circuit and further resonances will be . avoided. 
This gives the necessary zero energy storage condi­
tion in the leakage inductance in order to prevent the 
continuance of ringing during the scanning period. 

This minimum ringing condition exists for more 
than one ratio of resonant frequencies. The two 
lowest of these will be the third and fifth harmonic 
resonances of the leakage circuit relative to that of the 
main magnetic circuit. The condition where the 
frequency ratio is 3 : 1 is shown in Fig. 3. The re­
sonances during the retrace period due to L 1C 1 

and leakage reactance resonances L 2C 2 are shown 
separately, and their combined effects at two points 
on the auto-transformer winding are indicated by the 
dotted lines. 

It will be seen that the resultants give a lower P.eak 
voltage at the anode of the line output valve and an 
increased peak potential at the e.h. t. rectifying diode. 
The reversal in polarity bringing about these different 

(a) (b) 

/

FUNDAMENTAL COMPONENT ---f~\ 

I \ 
\ 

RESULTANT VOLTAGE 

\/ 
\ 

Fig. 3. Effect of tuning the e.h.t. overwind leakage 
reactance: (a} voltage at th~ anode of VI, (b) voltage at 
the a nod~ of V3. 
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Fig. 4. Practical form of the experimental tuned-leakage­
reactance line scan transformer. 

effects is, of course, due to the disposition of the two 
valve anodes on either side of the leakage reactance 
resonant circuit. Quite apart from the absence of 
ringing in the displayed picture, this technique is of 
value in allowing the output valve and the boosting 
diode to operate under less stringent peak potential 
conditions. A reduction of up to 20% in peak poten­
tial may be obtained in this way. 

The case where the frequency ratio is 5 : 1 is of 
less practical interest. Here the peak potential at the 
output valve anode is increased whilst that applied 
to the e.h.t. rectifier is reduced. However, as the 
resultant waveform applied to the rectifying valve is 
now becoming more rectangular in shape, an im­
proved e.h.t. regulation can be expected. 

Before considering the practical applications of 
the theory given above, it is as well to mention that 
the ratios actually required deviate slightly from those 
given previously. This is due to the boosting diode 
not becoming fully conductive until its cathode 
reaches a slight negative potential relative to the 
anode. This extends the realizable retrace period to 
rather more than one half cycle of the fundamental 
resonance, and in order to ensure zero energy 
storage ratios of approximately 2. 7 and 4.4 were 
found necessary. 

Considering now the transformer -design, this 
must obviously be modified to give a higher leakage 
reactance for the e .. h.t. overwind in · order to reduce 
its resonant frequency to a smaU~r multiple of that of 
the fundamental transformer resonance. 

Modern line scan transformer design invariably 
takes advantage of the reduced eddy current and 
hysteresis losse-s inherent in the use of ferrite core 
materials, and a " double-U " core of this material 
is usually adopted. With this arrangement the e.h.t. 
overwind may be placed on one limb of the trans­
former and the remaining windings on the 
opposite limb, as shown in Fig. 4. This will result 
in a very low coupling coefficient for the e.h.t. 
overwind and hence a large leakage reactance. 
Variation of this leakage reactance can be brought 
about by introducing controlled coupling between 
the two windings in the manner suggested in_ Fig. 5. 
The link-coupled coils L 3 and L 4 each consist of 
a small winding fairly tightly coupled to the main 
windings L 1 and L 2 respectively. 

This is a ronvenient way ·of demonstrating the 
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sonance is consideredj that of the e.h.t. overwind. 
In this diagram: 

Lx = equivalent inductance of transformer wind- 
ings and coupled scanning coils. 

L, = leakage inductance of the e.h.t. overwind 
coil. 

C i = equivalent lumped capacitance of trans- 
former windings, scanning coils, valves, 
wiring, etc. 

Q = equivalent lumped capacitance tuning L3. 
C3 = capacitance of e.h.t. rectifying diode plus 

wiring capacitances. 
Now if the natural resonant frequency of the leakage 
branch L2C2 is made certain multiples of that of the 
main transformer resonance LjC,, then the ringing 
potential of the leakage inductance can be made 
zero at the termination of the retrace period. This 
is because both resonant circuits will commence to 
ring at the same time (at the end of the scan period) 
and if their frequencies are arranged so that both 
oscillatory potentials pass through a null point at the 
cessation of the flyback, shown as point B in Fig. 3, 
then, as the boosting diode conducts at this point, 
no further energy will be supphed to the leakage 
circuit and further resonances will be avoided. 
This gives the necessary zero energy storage condi- 
tion in the leakage inductance in order to prevent the 
continuance of ringing during the scanning period. 

This minimum ringing condition exists for more 
than one ratio of resonant frequencies. The two 
lowest of these will be the third and fifth harmonic 
resonances of the leakage circuit relative to that of the 
main magnetic circuit. The condition where the 
frequency ratio is 3 : 1 is shown in Fig. 3. The re- 
sonances during the retrace period due to LjC, 
and leakage reactance resonances L2C2 are shown 
separately, and their combined effects at two points 
on the auto-transformer winding are indicated by the 
dotted lines. 

It will be seen that the resultants give a lower peak 
voltage at the anode of the line output valve and an 
increased peak potential at the e.h.t. rectifying diode. 
The reversal in polarity bringing about these different 
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LEAKAGE INDUCTANCE' 
RINGING VOLTAGE -RETRACE PERI00- 

Fig. 3. Effect of tuning the e.h.t. overwind leakage 
reactance: (a) voltage at the anode of VI, (b) voltage at 
the anode of V3. 

Fig. 4. Practical form of the experimental tuned-leakage- 
reactance line scan transformer. 

effects is, of course, due to the disposition of the two 
valve anodes on either side of the leakage reactance 
resonant circuit. Quite apart from the absence of 
ringing in the displayed picture, this technique is of 
value in allowing the output valve and the boosting 
diode to operate under less stringent peak potential 
conditions. A reduction of up to 20% in peak poten- 
tial may be obtained in this way. 

The case where the frequency ratio is 5 ; 1 is of 
less practical interest. Here the peak potential at the 
output valve anode is increased whilst that apphed 
to the e.h.t. rectifier is reduced. However, as the 
resultant waveform apphed to the rectifying valve is 
now becoming more rectangular in shape, an im- 
proved e.h.t. regulation can be expected. 

Before considering the practical applications of 
the theory given above, it is as well to mention that 
the ratios actually required deviate slightly from those 
given previously. This is due to the boosting diode 
not becoming fully conductive until its cathode 
reaches a slight negative potential relative to the 
anode. This extends the realizable retrace period to 
rather more than one half cycle of the fundamental 
resonance, and in order to ensure zero energy 
storage ratios of approximately 2.7 and 4.4 were 
found necessary. 

Considering now the transformer design, this 
must obviously be modified to give a higher leakage 
reactance for the e.h.t. overwind in order to reduce 
its resonant frequency to a smaller multiple of that of 
the fundamental transformer resonance. 

Modern line scan transformer design invariably 
takes advantage of the reduced eddy current and 
hysteresis losses inherent in the use of ferrite core 
materials, and a " double-U " core of this material 
is usually adopted. With this arrangement the e.h.t. 
overwind may be placed on one limb of the trans- 
former and the remaining windings on the 
opposite limb, as shown in Fig. 4. This will result 
in a very low coupling coefficient for the e.h.t. 
overwind and hence a large leakage reactance. 
Variation of this leakage reactance can be brought 
about by introducing controlled coupling between 
the two windings in die manner suggested in Fig. 5. 
The link-coupled coils L3 and L4 each consist of 
a small winding fairly tightly coupled to the main 
windings L, and L2 respectively. 

This is a convenient way of demonstrating th® 
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iroprovements resulting from tuning the leakage 
reactance. The ringing will be seen to go through 
a minimum as the inductance L 5 is varied, while 
in the case of a 2. 7 ratio the e.h. t. produced reacl:les 
its maximum. 

With careful design, however, it is possible to 
obtain the correct resonance ratio more simply. 
The procedure is to design the transformer with 
its e.h.t. overwind on a separate limb as previously 
suggested. The main transformer resonance is 
then adjusted by variation of an additional capacitor, 
C1 , tapped at a convenient point across the trans­
former windings (say, across the scanning coil 
connections). This adjustment is carried out until 
"ring-free" conditions are observed on the screen, 
consistent with increased rectified e.h.t. potential. 

The addition of capacitance in this way will, of 
course, reduce the peak potential across the wind­
ing. Schade* has shown that the relationship 
V 11eak oc 1/ v'C is obtained. What is looked for, 
then, is a peak of e.h.t. superimposed on this gradual 
reduction in e.h.t. as Cis increased. 

If the necessary value of C 1' is found to be too 
large, giving rise to a lengthy retrace period and 
causing loss of picture information, then the e.h.t. 
wave winding will have to be redesigned to have a 
smaller self-capacitance. This can often be achieved 
by selecting suitable gear-ratios in the wave-winding 
machine to give a larger number of "cross-overs" 
per turn of the coil. The resultant diameter of the 

t" CharacteristL::s of High Efficiency Deflection and High-Voltage 
Supply of Kinescopes," by 0. H. Schade, R.C.A. Review, March, 
1950. 
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COUPLING WINDINGS 

Fig. 5. Suggested method of varying the leakage reactance 
of the e.h.t. overwind by the use of coupling windings. 

overwind will increase, but this is now of less impor­
tance as the peak potential between this winding 
and the corresponding windings on the other limb 
will be less than that existing in a conventional 
design between e.h.t. overwind and opposite trans­
former limb. 

The price paid for this reduced potential gradient 
will be the increased insulation required between 
the inner turns of the overwind and the limb upon 
which it is wound. A former of Perspex or other 
material can be used here and must be capable of 
withstanding the peak potential existing at the 
anode of the line output valve during the retrace 
period. 

Transistor Oscillolor Stability 
Simple Frequency Drift Tests with R.F. Transistors 

By M. G. SCROGGIE, B.Sc., M.I.E..E. 

THE experimenter has by now been supplied with 
copious information on the use of transistors as 
amplifiers, but surprisingly little on transistor oscil­
lators. One gains a general impression that their 
frequency stability is poor, but as to how poor one 
is left to guess. The tests now to be described may 
have been rather sketchy, in that they do not pro­
vide precise data on the relationship of frequency 
stability to circuit parameters, but a rough idea may 
be better than none. 

Several types of tran­
sistor were tried, chiefly 
the Ediswan XA102 and 
the Mullard OC45, which 
have comparable charac­
ter i s t i c s, with cut-off 
frequencies of s e v e r a 1 
megacycles and, therefore, 
suitable for use in the 

Fig. I. Apparatus used for 
measuring frequency variations 
of transistor r.f. oscillator. 
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medium-frequency broadcasting band. Frequency 
variations were measured by beating the tran­
sistor oscillations against the carrier wave of the 
London Light Programme (1,214 kc/s) and com­
paring the audible beat frequency with a calibrated 
audio oscillator by the slow-beat method. 

The oscillator was driven by a 11-volt cell and 
enclosed in a tin-plate screening box (Fig. 1). To 
the mouth of a small hole in this screen was brought 
the end of a lead connected to the aerial terminal 

RECEIVER 
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improvements resulting from tuning the leakage 
reactance. The ringing will be seen to go through 
a minimum as the inductance L5 is varied, while 
in the case of a 2.7 ratio the e.h.t. produced reaches 
its maximum. 

With careful design, however, it is possible to 
obtain the correct resonance ratio more simply. 
The procedure is to design the transformer with 
its e.h.t. overwind on a separate limb as previously 
suggested. The main transformer resonance is 
then adjusted by variation of an additional capacitor, 
Ch , tapped at a convenient point across the trans- 
former windings (say, across the scanning coil 
connections). This adjustment is carried out until 
" ring-free " conditions are observed on the screen, 
consistent with increased rectified e.h.t. potential. 

The addition of capacitance in this way will, of 
course, reduce the peak potential across the wind- 
ing. Schade^: has shown that the relationship 
V„e(1s a; 1/VC is obtained. What is looked for, 
then, is a peak of e.h.t. superimposed on this gradual 
reduction in e.h.t. as C is increased. 

If the necessary value of C,' is found to be too 
large, giving rise to a lengthy retrace period and 
causing loss of picture information, then the e.h.t. 
wave winding will have to be redesigned to have a 
smaller self-capacitance. This can often be achieved 
by selecting suitable gear-ratios in the wave-winding 
machine to give a larger number of " cross-overs" 
per turn of the coil. The resultant diameter of the 

t" Characteristics of High Efficiency Deflection and High-Voltage 
Supply of Kinescopes;," by O. H. Schade, .R.C./l. Review, March, 
1950. 
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fij. 5. Suggested method of varying the leakage reactance 
of the e.h.t. overwind by the use of coupling windings. 

overwind will increase, but this is now of less impor- 
tance as the peak potential between this winding 
and the corresponding windings on the other limb 
will be less than that existing in a conventional 
design between e.h.t. overwind and opposite trans- 
former limb. 

The price paid for this reduced potential gradient 
will be the increased insulation required between 
the inner turns of the overwind and the limb upon 
which it is wound. A former of Perspex or other 
material can be used here and must be capable of 
withstanding the peak potential existing at the 
anode of the line output valve during the retrace 
period. 

Transistor Oscillator Stability 

Simple Frequency Drift Tests with R.F. Transistors 

By M. G. SCROGGIE, B.Sc., M.I.E.E 

1 HE experimenter has by now been supplied with 
copious information on the use of transistors as 
amplifiers, but surprisingly little on transistor oscil- 
lators. One gains a general impression that their 
frequency stability is poor, but as to how poor one 
is left to guess. The tests now to be described may 
have been rather sketchy, in that they do not pro- 
vide precise data on the relationship of frequency 
stabihty to circuit parameters, but a rough idea may 
be better than none. 

Several types of tran- 
sistor were tried, chiefly transistor 
the Ediswan XA102 and  s_illa  
the Mullard OC45, which 
have comparable charac- 0N 

t e r i s t i c s, with cut-off y 
frequencies of several y ; 
megacycles and, therefore, thermometer -Q l( 
suitable for use in the 

fig. I. Apparatus used for 
measuring frequency variations 
of transistor r.f. oscillator. 

medium-frequency broadcasting band. Frequency 
variations were measured by beating the tran- 
sistor oscillations against the carrier wave of the 
London Light Programme (1,214 kc/s) and com- 
paring the audible beat frequency with a calibrated 
audio oscillator by the slow-beat method. 

The oscillator was driven by a 1-i-vclt cell and 
enclosed in a tin-plate screening box (Fig. 1). To 
the mouth of a small hole in this screen was brought 
the end of a lead connected to the aerial terminal 
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4-7kfi 
30 · 330pF 

120!l 

w ~ 
Fig. 2. The two oscillator circuits used in the tests : (a} ordinary "reaction coil" circuit, and (b) Gouriet circuit. 

of a receiver; this lead was sufficient also to pick 
up the London programme. Another small hole 
allowed the scale part of the thermometer used for 
measuring the temperature of the transistor to pro­
ject outwards. The thermometer bulb and transis­
tor were wrapped together with a heater coil, covered 
with insulation tape and mounted in a wooden hous­
ing. When connected to the Lt. winding of a trans­
former, the heater raised the temperature about 8 oc. 

Fig. 2 shows the two oscillator circuits used for the 
tests: (a) an ordinary "reaction-coil" type, and (b) 
a Gouriet (or Clapp) circuit. In changing · over 
from one to the other, as much of the circuit as 
possible was left common to both. Only quite a 
rough calculation was made of suitable values for 
emitter and base biasing resistors, and the same 
values were used for all transistors. The 160,u.H 
coil was a single-layer solenoid Hin in diameter and 
1 tin long. Only 10 turns, loosely coupled, were 
required in (a) to cause oscillation of about the same 
amplitude as in (b), judged by the collector current 
-about O.SmA in each circuit. The power con­
sumption was, therefore, less than 1 milliwatt. 

A number of runs, often lasting several hours, 
were made with each circuit and each transistor, 
noting various causes of frequency variation, such 
as ambient temperature, transistor temperature, bat­
-tery voltage (for which a controllable source was 
arranged), and residual effects. Ambient temper­
atures were mainly in the range 14-20°C. The 
details would be tedious, but the following is a 
summary of ,the conclusions. 

Measured under conditions of substantially con­
stant ambient temperature, the transistor tempera­
ture coefficient was of the order of - 500 in 106 

. 

per oc for circuit (a) and -50 for circuit (b). The 
great superiority of the Gouriet circuit (which in 
effect is a loose-coupled Colpitts circuit, the triode 
being " tapped down " on the capacitance side instead 
of on the inductance side as in a Hartley), compared 
with even a loosely-coupled reaction-coil, was clearly 
demonstrated. Although the individual figures for 
transistors covered a nearly 2 : 1 range, the 10 : 1 
ratio for any one transistor in the two circuits was 
remarkably consistent. Whereas the temperature 
coefficient of the transistor could be objectionable 
on this waveband in a superhet receiver using cir­
cuit (a), the effects would be negligible in circuit (b). 

Frequency variation due to varying supply voltage 
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was found to be quite negligible, even over much 
larger variations than those that would occur in 
practice. The fact that within the range of voltage 
used (1.20-1.55) the coefficient reversed in sign 
resulted in a fairly flat curve. 

The only other material frequency variation 
observed-and it was very material, amounting to 
thousands in 106-was an approximately exponential 
drift having a time constant of one to two hours, 
with certain samples of transistor. This time 
constant is far too long to be due to internal 
heating of the transistor junction (and was 
not observable at all in other samples), and the 
effects of ambient changes of temperature and volt­
age changes were eliminated in the tests. The cause 
has not yet been found, but is being sought. 

Except for this last effect, which presumably is 
abnormal, the results seem to show that in broad­
cast receiver oscillators, and other applications with 
no more stringent requirements, there is no need 
to worry about the transistor as a cause of fre­
quency instability, so long as a suitable choice of 
circuit is made. 

CJ.VB NEWS 
Birmingham.-A demonstration of the Eddystone 888 

receiver will · be given by Stratton & Co. at the meeting 
of the Slade Radio Soctety on September 13th. At the 
meeting on September 27th A. E. Robertson, assistant­
head of the B.B.C. engineering training department, 
will give a lecture on microphones. Meetings are held at 
the society's headquarters, Church House, High Street, 
Erdington, Birmingham, 23, at 7.45. Sec.: C. N. Smart, 
110, Woolmore Road, Erdington, Birmingham, 23. 

Bury.-The September meeting of the Bury Radio Society 
will be held on the lOth, when B. Barrett (G3DZU) will 
talk about the " Panda " transmitter. The meeting wil! be 
held at 8 at the George Hotel, Kay Gardens, Bury. Sec.: 
L Robinson, 56, Avondale Avenue, Bury. 

Kensington.-At the first meeting of the winter session 
of the Science Museum Radio Society, Major G. Watson 
(VP8BP) will give an illustrated talk entitled " Radio in 
Antarctica." The meeting will be held at 6 on September 
lOth at the Science Museum, South Kensington. Member-

_ship of the society is limited to civil servants. Sec.: G. C. 
'Voller (G3JCK), The Science Museum, London, S.W.7. 

Nottingham.-Meetings of the Nottingham Amateur Radio 
Club re-start today (August 27th) after a two-weeks' break. 
The club meets on Tuesdays at 7.15 at Woodthorpe House, 
Mansfield Road) Nottingham. Sec.: F. V. Farnsworth, 32, 
Harrow Road, West Bridgford, Nottingham. 
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Fig. 2. The tivo oscillator circuits used in the tests: (a) ordinary "reaction coil " circuit, and (fa) Gouriet circuit. 

of a receiver^ this lead was sufficient also to pick 
up the London programme. Another small hole 
allowed the scale part of the thermometer used for 
measuring the temperature of the transistor to pro- 
ject outwards. The thermometer bulb and transis- 
tor were wrapped together with a heater coil, covered 
with insulation tape and mounted in a wooden hous- 
ing. When connected to the l.t. winding of a trans- 
former, the heater raised the temperature about 8 °C. 

Fig. 2 shows the two oscillator circuits used for the 
tests: (a) an ordinary "reaction-coil" type, and (b) 
a Gouriet (or Clapp) circuit. In changing over 
from one to the other, as much of the circuit as 
possible was left common to both. Only quite a 
rough calculation was made of suitable values for 
emitter and base biasing resistors, and the same 
values were used for all transistors. The 160;'H 
coil was a single-layer solenoid lyin in diameter and 
Ijin long. Only 10 turns, loosely coupled, were 
required in (a) to cause oscillation of about the same 
amplitude as in (b), judged by the collector current 
—about 0.5mA in each circuit. The power con- 
sumption was, therefore, less than 1 milliwatt. 

A number of runs, often lasting several hours, 
were made with each circuit and each transistor, 
noting various causes of frequency variation, such 
as ambient temperature, transistor temperature, bat- 
tery voltage (for which a controllable source was 
arranged), and residual effects. Ambient temper- 
atures were mainly in the range 14—20°C. The 
details would be tedious, but the following is a 
summary of the conclusions. 

Measured under conditions of substantially con- 
stant ambient temperature, the transistor tempera- 
ture coefficient was of the order of — 500 in 106 

per 0C for circuit (a) and —50 for circuit (b). The 
great superiority of the Gouriet circuit (which in 
effect is a loose-coupled Colpitts circuit, the triode 
being " tapped down " on the capacitance side instead 
of on the inductance side as in a Hartley), compared 
with even a loosely-coupled reaction-coil, was clearly 
demonstrated. Although the individual figures for 
transistors covered a nearly 2:1 range, the 10:1 
ratio for any one transistor in the two circuits was 
remarkably consistent. Whereas the temperature 
coefficient of the transistor could be objectionable 
on this waveband in a superhet receiver using cir- 
cuit (a), the effects would be negligible in circuit (b). 

Frequency variation due to varying supply voltage 

was found to be quite negligible, even over much 
larger variations than those that would occur in 
practice. The fact that within the range of voltage 
used (1.20—1.55) the coefficient reversed in sign 
resulted in a fairly flat curve. 

The only other material frequency variation 
observed—and it was very material, amounting to 
thousands in 106—was an approximately exponential 
drift having a time constant of one to two hours, 
with certain samples of transistor. This time 
constant is far too long to be due to internal 
heating of the transistor junction (and was 
not observable at all in other samples), and the 
effects of ambient changes of temperature and volt- 
age changes were eliminated in the tests. The cause 
has not yet been found, but is being sought. 

Except for this last effect, which presumably is 
abnormal, the results seem to show that in broad- 
cast receiver oscillators, and other applications with 
no more stringent requirements, there is no need 
to worry about the transistor as a cause of fre- 
quency instability, so long as a suitable choice of 
circuit is made. 

CLUB NEWS 

Birmingham.—A demonstration of the Eddystone 888 
receiver will be given by Stratton & Co. at the meeting 
of the Slade Radio Society on September 13th. At the 
meeting on September 27th A. E. Robertson, assistant- 
head of the B.B.C. engineering training department, 
will give a lecture on microphones. Meetings are held at 
the society's headquarters. Church House, High Street, 
Erdington, Birmingham, 23, at 7.45. Sec.: C. N. Smart, 
110, Woolmore Road, Erdington, Birmingham, 23. 

Bury.—The September meeting of the Bury Radio Society 
will be held on the 10th, when B. Barrett (G3DZU) will 
talk about the " Panda" transmitter. The meeting will be 
held at 8 at the George Hotel, Kay Gardens, Bury. Sec.: 
L Robinson, 56, Avondale Avenue, Bury. 

Kensington.—At the first meeting of the winter session 
of the Science Museum Radio Society, Major G. Watson 
(VP8BP) will give an illustrated talk entitled " Radio in 
Antarctica." The meeting will be held at 6 on September 
10th at the Science Museum, South Kensington. Member- 
ship of the society is limited to civil servants. Sec.: G. C. 
Voller (G3JCK), The Science Museum, London, S.W.7. 

Nottingham.—Meetings of the Nottingham Amateur Radio 
Club re-start today (August 27th) after a two-weeks' break. 
The club meets on Tuesdays at 7.15 at Woodthorpe House, 
Mansfield Road, Nottingham. Sec.: F. V. Farnsworth, 32, 
Harrow Road, West Bridgford, Nottingham. 
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Paralysis Circuits are sometimes 
used in electronic counters for block­
ing the action after each count so that 
there is no danger of counting spuri­
ous pulses, which may be produced, 
for example, when a photo-electric 
input is actuated by irregularly 
shaped objects on a conveyer belt. 
Seven different paralysis times are 
made available in an industrial batch 
counter recently introduced by 
Ericsson Telephones. This machine 
has a maximum speed of 350 pulses 
per second and will count into 
batches of any given number. The 

display is on Dekatron tubes, and the 
required count per batch (anything 
up to 10,000) is set up on rotary 
switches. When the selected count 
per batch is completed the instru­
ment automatically resets itself and 
begins counting another batch. 
Various ancillary devices can be 
supplied. One is a unit which sup­
plies alternate output pulses, each 
having the duration of a batch; these 
pulses are suitable for alternately 
operating a pair of solenoids for con­
trolling two chute flap mechanisms. 

Video Tape Recording of tele­
vision programmes by the American 
Ampex machine achieves a low tape 
speed of 15 inches j sec, as is well 
known, by means of a rotating head 
assembly and a concave tape guide, 
giving transverse tracks across the 
2-in wide tape (see sketch). The 
2-in diameter video-head drum 
rotates at 240 r.p.s., and each of the 
four heads records one complete 
track in about 1 millisecond. This 
gives an effective tape speed of 

AUDIO- & CONTROL-TRACK 
R£CORt>HfG HEADS 
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about 1,500 inches/sec. The tracks 
themselves have a centre-to-centre 
spacing of approximately 0.015in, 
and are 0.01in wide, allowing about 
0.005in between the edges of ad­
jacent tracks. As can be seen, the 
video signal is erased from the two 
edges of the tape to provide paths 
for the longitudinal recording of the 
audio and system control tracks. 
This leaves slightly more than 90 o 

of arc of recorded information to 
allow for a continuous flow of in­
formation during playback. The 
same heads are used for playback, 
and their synchronization with the 
pattern on the tape is achieved by 
adjusting a vernier tracking control, 
the correct state of operation bein'g 
indicated by the lock-in of a Lissa­
jous figure on an oscilloscope. A 
4,800-ft reel of tape will give 64 
minutes playing time. One com­
plete 525-line picture occupies about 
t inch of tape length and there are 
approximately 16 lines recorded in 
each track. A horizontal resolution 
of 320 lines is specified for the repro­
duced picture, although this can be 
increased. Further points are dis­
cussed by C. P. Ginsburg in l.R.E. 
Transactions PGBTS-8 for June, 
1957. 

Aluminized Terylene is used as a 
liiht-reflecting diaphragm in an elec­
tronically controlled artificial res ..:. 
pirator for new-born babies devised 
by the Midwifery Department of 
Glasgow University and the Physics 
Department of the Western Regional 

VIDEO 
RECORDING HEADS 

AUDIO---•J 

VIDEO ---... 

Hospital Board, Glasgow. The 
machine does not impose a regular 
breathing rhythm but whenever the 
infant makes the initial effort to 
breath it responds with a supply of 
air or. oxygen which forces the lungs 
into full operation.· · The slight 
change of pressure resulting from 
this . initial effort is conveyed by 
a face-mask and tube to the 
left-hand side of the chamber 
shown in the sketch, the right-hand 
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side being . at atmospheric pressure 
This causes a slight flexure of the 
diaphragm, which produces an an­
gular deflection of the light beams 
reflected on to the phototransistors. 
The resultant push-pull change of 
current through the phototransistors 
is then used to control the operation 
of a valve supplying air to the baby's 
face mask. Incidentally, if the baby 
stops breathing for a dangerously 
long time, the machine changes over 
to an automatic cycle and delivers 
regular doses of air. 

Vidicon Colour Film Scanner re­
cently developed by Marconi's ·.uses 
a camera containing three photo­
conductive pick-up tubes instead of 
the usual flying-spot system. One 
advantage is that the storage char­
acteristic of the tubes avoids the 
need for fast pull-down of the film 
and for synchronous running. More­
over, by means of an optical multi­
plexing system the same camera can 
be used . for televising from several 
film and slide projectors in sequence: 
In the equipment (which does .not 
include the film projector) the divi­
sion of light into three primary 
colour components is performed by 
two dichroic filters mounted as a 
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plete 525-line picture occupies about 
j inch of tape length and there are 
approximately 16 lines recorded in 
each track. A horizontal resolution 
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side being at atmospheric pressure 
This causes a slight flexure of the 
diaphragm, which produces an an- 
gular deflection of the light beams 
reflected on to the phototransistdrs. 
The resultant push-pull change of 
current through the phototransistors 
is then used to control the operation 
of a valve supplying air to the baby's 
face mask. Incidentally, if the baby 
stops breathing for a dangerously 
long time, the machine changes over 
to an automatic cycle and delivers 
regular doses of air. 

Vidicon Colour Film Scanner re- 
cently developed by Marconi's uses 
a camera containing three photo- 
conductive pick-up tubes instead of 
the usual flying-spot system. One 
advantage is that the storage char- 
acteristic of the tubes avoids the 
need for fast pull-down of the film 
and for synchronous running. More- 
over, by means of an optical multi- 
plexing system the same camera can 
be used for televising from several 
film and slide projectors in sequence: 
In the equipment (which does not 
include the film projector) the divi- 
sion of light into three primary 
colour components is performed by 
two dichroic filters mounted as a 
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"V". Red light passes straight 
through, while green and blue are 
deflected to opposite sides, the light 
paths then being brought back into 
line by front-silvered mirrors. 
Further shaping of the spectral re­
sponse of each channel is performed 
by a combination of dichroic and 
conventional colour filters. Neutral 
density filters are inserted in the in­
dividual light paths to the three Vidi­
cons to ensure that they are operated 
over similar parts of their character­
istics. The focusing and deflection 
yokes are made to close tolerances, 
and individual as well as common 
controls of height, width and centring 

. are provided for accurate registra­
tion of the three component images. 
Switching facitities on a monitor in 
the operating console allow the in­
divid,ual pictures to be superimposed 
for this · purpose. A degree of 
registration equivalent to 500-litle 
definition at the centre and 400-lines 
in the corners is said to be, achieved. 
Individual shading controls. are pro­
vided to compensate for non-uni­
formity of sensitivity over the 
scanned area of the pick-up tubes. 

Semiconductor Pressure Welding 
for attaching soft-metal leads to 
transistors and other semiconductor 
devices is being investigated at Bell 
Telephone Laboratories by 0. L. 
Anderson, H. Christensen and P. 
Andreatch. The process aiJpears to 
be similar to the cold pressure weld­
ing developed by G.E.C. (our May, 
1951, issue, p. 181) except that a 
certain amount of heat is applied as 
well as pressure, though not enough 
to affect the semiconductor material. 
One method has been to use a 
heated element such as a wedge, a 
flat or a point, to press tl:le metal 
against the h,eated semiconductor 
with a pressure sufficient to cause ·a 
slight deformation of the lead. Ad-
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hesion occurs within a matter of 
seconds. Another method consists 
in butting the balled (or headed) end 
of a wire against the heated semi­
conductor by means of a capillary 
tube, as shown in the sketch. Bell 
Telephones claim that this " thermo­
compression bonding," as they call 
it, has a number of advantages over 
other methods of attaching leads to 
semiconductors. The bond is 
stronger, they say; the technique is 
more readily adaptable to mass­
production; no chemical flux or 
other chemical contaminant is in­
volved in the process; and leads may 
be attached to much smaller areas­
which, of course, would be 
invaluable in manufacturing high­
frequency transistors. Adhesion 
takes plac:: in seconds with pressures 
of a few thousand pounds per 
square inch. A gold-germanium 
bond appears to be the easiest to · 
make, but gol_~, silver, aluminium 
and a number of alloys can be 
readily bonded to either germanium 
or silicon. 

Packaged Crystal Oscillators, 
measuring only 4in x 1 tin x lin, are 
being produced by the Bulova Watch 
Company of New York for airborne 
applications. A range of output 
frequencies from 180kc/s to 50Mc/s 
is available, with stabilities of up to 
± 1 part in 106 and harmonic con­
tents less than 5%. Circuits using 
either valves or transistor.s can be 

supplied, and the units can be 
mounted on 7 -pin plugs or other 
arrangements. 

High-speed Correlation Computer, 
developed by the Ramo-Wooldridge 
Corporation for their data reduction 
centre at Los Angeles, shortens con­
siderably the time required for 
analysing a signal recorded on a 
length of magnetic tape by auto­
matically scanning the tape in sec­
tions. In orthodox correlation 
computers the entire length of tape 
has to be run through for each spac­
ing of the two playback heads (giving 
correlation values at different time 
intervals) as explained in our March, 
1955, issue, p. 137. In the Ramo­
Wooldridge machine, however, each 
section of tape to be analysed is held 
stationary on a drum while the play-· 
back heads rotate about it. At the 
same time the heads are automatic­
ally displaced in steps to produce 
points in the correlation function 
graph. Both auto-correlation and 
cross-correlation analyses can be 
performed on the computer, which 
uses Ampex tape equipment. 

Repeated Counting Measurements 
can be obtained automatically with a 
versatile frequency and time measur­
ing equipment recently introduced by 
Venner Electronics. An automatic 
timer is fitted, which enables a count 
to be held on the decade display 
(pointer instruments) for an adjust­
able period of 0.5-5 seconds, after 
which the decades are reset to zero 
and counting begins again. The 
instrument, which is based on tran­
sistorized plug-in units, will measure 
frequencies (by counting cycles) in 
the range 10c/s-50kc/s, periods of 
waveforms in the range 0.00001c/s-
10kc/s and time intervals between 
pulses from 1 x IO-' second to 11! 
days. For frequency measurement 
the period of counting cycles can be 
set to 0.1 second, 1 second or · 10 
seconds. For measuring waveform 
periods, the cycles of an internal 10-
kc Is crystal oscillator are counted, 
while in the case of pulse interval 
timing any one of six internal fre­
quencies can be selected for counting, 
depending on the interval in\mlved. 
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hesion occurs within a matter of 
seconds. Another method consists 
in butting the balled (or headed) end 
of a wire against the heated semi- 
conductor by means of a capillary 
tube, as shown in the sketch. Bell 
Telephones claim that this " thermo- 
compression bonding," as they call 
it, has a number of advantages over 
other methods of attaching leads to 
semiconductors. The bond is 
stronger, they say; the technique is 
more readily adaptable to mass- 
production; no chemical flux or 
other chemical contaminant is in- 
volved in the process; and leads may 
be attached to much smaller areas— 
which, of course, would be 
invaluable in manufacturing high- 
frequency transistors. Adhesion 
takes plac: in seconds with pressures 
of a few thousand pounds per 
square inch. A gold-germanium 
bond appears to be the easiest to 
make, but gold, silver, aluminium 
and a number of alloys can be 
readily bonded to either germanium 
or silicon. 

Packaged Crystal Oscillators, 
measuring only 4in x liin x lin, are 
being produced by the Bulova Watch 
Company of New York for airborne 
applications. A range of output 
frequencies from ISOkc/s to 50Mc/s 
is available, with stabilities of up to 
± 1 part in 10" and harmonic con- 
tents less than 5%. Circuits using 
either valves or transistors can be 

supplied, and the units can be 
mounted on 7-pin plugs or other 
arrangements. 

High-speed Correlation Computer, 
developed by the Ramo-Wooldridge 
Corporation for their data reduction 
centre at Los Angeles, shortens con- 
siderably the time required for 
analysing a signal recorded on a 
length of magnetic tape by auto- 
matically scanning the tape in sec- 
tions. In orthodox correlation 
computers the entire length of tape 
has to be run through for each spac- 
ing of the two playback heads (giving 
correlation values at different time 
intervals) as explained in our March, 
1955, issue, p. 137. In the Ramo- 
Wooldridge machine, however, each 
section of tape to be analysed is held 
stationary on a drum while the play-' 
back heads rotate about it. At the 
same time the heads are automatic- 
ally displaced in steps to produce 
points in the correlation function 
graph. Both auto-correlation and 
cross-correlation analyses can be 
performed on the computer, which 
uses Ampex tape equipment. 

Repeated Counting Measurements 
can be obtained automatically with a 
versatile frequency and time measur- 
ing equipment recently introduced by 
Venner Electronics. An automatic 
timer is fitted, which enables a count 
to be held on the decade display 
(pointer instruments) for an adjust- 
able period of 0.5-5 seconds, after 
which the decades are reset to zero 
and counting begins again. The 
instrument, which is based on tran- 
sistorized plug-in units, will measure 
frequencies (by counting cycles) in 
the range 10c/s-50kc/s, periods of 
waveforms in the range O.OOOOlc/s- 
lOkc/s and time intervals between 
pulses from 1 x 10-4 second to 11J 
days. For frequency measurement 
the period of counting cycles can be 
set to 0.1 second, 1 second or 10 
seconds. For measuring waveform 
periods, the cycles of an internal 10- 
kc/s crystal oscillator are counted, 
while in the case of pulse interval 
timing any one of six internal fre- 
quencies can be selected for counting, 
depending on the interval involved. 
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Fig. /. Rotating drums of the mech· 
anical fruit machine. 

Simple Game of Skill Based 

on Pulse Techniques 

Electronic rruil 
By G. L. SWAFFIELD 

THE electronic fruit machine described here is a 
game whose operation is analogous to that of the 
mechanical gambling device known both as the 
" fruit machine " and as the " one-armed bandit." 
The playing of this last-mentioned machine for cash 
prizes is illegal in this country, since the device is 
merely a gB.me of chance. In it the player, after 
inserting a coin, pulls a lever (the "one-arm" of 
the nickname) to rotate three independent drums 
around the peripheries of which are printed pictures 
of different fruits. A viewing window in front of 
the machine presents the pictures of three fruit 
passing at any given instant, one on each drum. 
The general appearance of the arrangement is 
illustrated in Fig. 1. 

A brake button on one version of the device 
permits the drums to be stopped in quick succession 
after predetermined intervals to display any combina­
tion of three fruit, while a list on the front of the 
machine indicates winning combinations, prize 
money being delivered automatically via a coin chute. 
The "jackpot," for example, is generally delivered 
with a winning combination of three lemons. 

It is doubtful whether any skill can be acquir.ed 
playing a machine of this sort, due mainly to the 
difficulty of distinguishing the fruit while the drums 
are still rotating. Its electronic counterpart, how­
ever) can be played in either of two ways: in the first, 
~before, only chance will yield a win, but in the 
second it will be beaten by a skilful player. 

If, in the mechanical version, wins other than the 
" jackpot " are disreg;:.trded, then the operation of 
the fruit machine can be considered in terms of pulse 
trajns. 

With eleven different fruit around the periphery 
of each drum, of which only . the lemon contributes 
towards a win, the appearance of the lemon can be 
represented by one pulse in a waveform whose 
recurrence frequency equals the angular frequency 
of the drum. Furthermore, the presence of the lemon 
for one~eleventh of the total periodic time determines 
the mark-space ratio of the waveform, in this case 
the ratio will be 1 : 10. Iri point of fact the p.r.f. 
will decrease gradually due to the natural decelera­
tions of the drums, but for a limited number of 
revolutions an approximately constant p.r.f. will be 
maintained, making the graphical representation of 
the pulse trains in Fig. 2legitimate. 
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Machine 

The action of the brakes is also shown ·here. When 
the button is pressed the drums are stopped in 
sequence, and in the diagram the arrows illustrating 
the action of the brakes show that the first and last 
drums are stopped when a lemon is visible in each 
of the respective windows. The second 'drum how­
ever is stopped halfway between "lemons." This 
result is shown pictorially in Fig. 1, and on the basis 
of the "'jackpot' only" win, no prize would be 
delivered with this combination. This sequential 
operation of the brakes is simulated in the electronic 
model when the last-mentioned is played fora chance 
win. 

In the new arrangement three flashing neon lamps 
replace the three rotating drums, being triggered 
by pulse trains of the type already discussed~ The 
neon lamps all flash at regular intervals individually, 
no · attempt being made to simulate slowing-down of 
drums. Their recurrence frequencies however are 
not harmonically related. Since the mark-space 
ratio of each train is constant at 1 : 10, the duration 
of a flash is equivalent to the time a lemon would take 
to pass the appropriate viewing window in the 
mechanical machine with ten other fruit on the drum. 
The electronic version is therefore a " ' jackpot ' 
only " machine. 

A fourth flashing lamp is controlled by a push 
button. When held down continuously the button 
allows the lamp to flash at the same mark-space 
ratio (i.e. 1 : 10), but at a lower p.r.f. than the other 

Fig. 2. Pulse-train <mQ/ogy ofthe operation of the machine 
illustrated in Fig; I, 
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Fig. I. Rotating drums of the mech- 
anical fruit machine. ij "V-'a V WxWSVVl 

Simple Game of Skill Based 

on Pulse Techniques 
if | 

Electronic Fruit Machine 

By G. L SWAFFIELD 

JL HE electronic fruit machine described here is a 
game whose operation is analogous to that of the 
mechanical gambling device known both as the 
" fruit machine " and as the " one-armed bandit." 
The playing of this last-mentioned machine for cash 
prizes is illegal in this country, since the device is 
merely a game of chance. In it the player, after 
inserting a coin, pulls a lever (the " one-arm " of 
the nickname) to rotate three independent drums 
around the peripheries of which are printed pictures 
of different fruits. A viewing window in front of 
the machine presents the pictures of three fruit 
passing at any given instant, one on each drum. 
The general appearance of the arrangement is 
illustrated in Fig. 1. 

A brake button on one version of the device 
permits the drums to be stopped in quick succession 
after predetermined intervals to display any combina- 
tion of three fruit, while a list on the front of the 
machine indicates winning combinations, prize 
money being dehvered automatically via a coin chute. 
The "jackpot," for example, is generally dehvered 
with a winning combination of three lemons. 

It is doubtful whether any skill can be acquired 
playing a machine of this sort, due mainly to the 
difficulty of distinguishing the fruit while the drums 
are still rotating. Its electronic counterpart, how- 
ever, can be played in either of two ways; in the first, 
agjbefore, only chance will yield a win, but in the 
second it will be beaten by a skilful player. 

If, in the mechanical version, wins other than the 
"jackpot" are disregarded, then the operation of 
the fruit machine can be considered in terms of pulse 
trains. 

With eleven different fruit around the periphery 
of each drum, of which only the lemon contributes 
towards a win, the appearance of the lemon can be 
represented by one pulse in a waveform whose 
recurrence frequency equals the angular frequency 
of the drum. Furthermore, the presence of the lemon 
for one-eleventh of the total periodic time determines 
the mark-space ratio of the waveform, in this case 
the ratio will be 1:10. In point of fact the p.r.f. 
will decrease gradually due to the natural decelera- 
tions of the drums, but for a limited number of 
revolutions an approximately constant pj.f. will be 
maintained, making the graphical representation of 
the pulse trains in Fig. 2 legitimate. 

The action of the brakes is also shown here. When 
the button is pressed the drums are stopped in 
sequence, and in the diagram the arrows illustrating 
the action of the brakes show that the first and last 
drums are stopped when a lemon is visible in each 
of the respective windows. The second drum how- 
ever is stopped halfway between "lemons." This 
result is shown pictorially in Fig. 1, and on the basis 
of the " ' jackpot' only " win, no prize would be 
delivered with this combination. This sequential 
operation of the brakes is simulated in the electronic 
model when the last-mentioned is played for a chance 
win. 

In the new arrangement three flashing neon lamps 
replace the three rotating drums, being triggered 
by pulse trains of the type already discussed. The 
neon lamps all flash at regular intervals individually, 
no attempt being made to simulate slowing-down of 
drums. Their recurrence frequencies however are 
not harmonically related. Since the inark-space 
ratio of each train is constant at 1 : 10, the duration 
of a flash is equivalent to the time a lemon would take 
to pass the appropriate viewing window in the 
mechanical machine with ten other fruit on the drum. 
The electronic version is therefore a "' jackpot' 
only " machine. 

A fourth flashing lamp is controlled by a push 
button. When held down continuously the button 
allows the lamp to flash at the same mark-space 
ratio (i.e. 1 : 10), but at a lower p.r.f. than the other 

Fig. 2. Fulse-train analogy of the operation of the machine 
illustrated In Fig. I, 
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piece triggering the three flashing 
lamps. Because the time limit only 
commences from the instant that 
the button is first pushed, a limit­
less period elapses during which 
the player can learn the " rhythm " 
of the machine. 

Fig. 3. Pulse trains used in the electronic version, showing coincidences between 

the first three and the master train. 

A coin divider, associated with 
the 3d piece slot mechanism, 
arranges that half the coins in­
serted are delivered to the cash­
box of the machine, and the 
remainder to the " jackpot," which, 
in the demonstration model illus­
trated, is visible through a window 
in the front of the machine. 
Normally, of course, the "jack-

three lamps. Push-button control commences only 
after a coin _has been inserted and is limited to a 

fixed period of time after the first push, say approxi-
. mately ten seconds. 

If this fourth lamp flashes at the same instant as 
the first of the others, then the last-mentioned is 

permanently extinguished. Similarly, if during 
the fixed interval of ten seconds the fourth lamp 

flash coincides with that of the second, then that too 
is extinguished. Finally if by the same process the 

third lamp is extinguished still in this time limit, 

then the " jackpot " has been won, and a relay 
automatically trips to pour the appropriate win into 

the player's hands. 
A win by such a means would obviously be by 

chance, no skill being required of the player. 
The similarity of operation between this version 

and its mechanical origin can be seen in Fig. 3, where 
pulse trains produced by the neon lamps are presented 

in their correct time relation to one another. In 
this figure the lowest wave train, representing the 

push-button controlled or master neon flashes, is 
seen to coincide with the first pulse train at tht> 

master's first flash. With the first lamp now ex­
tinguished, the output from the master neon lamp 

source is free to work on the second train. The 

second master pulse is also successful, and play is 
now concentrated on the third and final pulse train. 

The third master pulse is ineffective, however, and 
not until the fourth pulse occurs is the final pulse 

train eliminated. This example demonstrates a 

win obtained three seconds after the button has been 
first pushed, this being the instant from which the 

time limit is started. 
The element of skill is introduced by using the 

push button intermittently, thereby making the 

fourth lamp flash only when required. An experi­
enced player will .note the periodicity of the first 

lamp's flashes and use the button accordingly to 

make the flashes of the first and fourth lamps co­
incide. This same procedure is repeated to ex­

tinguish the second and third lamps within the 
prescribed time limit. To prevent the task of win­

nillg from becoming too easy, however, the- circuit 
associated with ·the fourth or master neon lamp is 
arranged to have a finite recovery time equal to 

its normal or continuous periodic time. In Fig. 3, 
for example, where the master neon lamp flashes 

at 1 p.p.s., a maximum of ten manually controlled 
flashes could be obtained in the ten seconds' time 

interval. 
The device is coin-operated, insertion of a 3d 
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pot " would be hidden from the 

player as an empty " kitty " would offer little 
incentive for further play. 

From an operational point of view this simple 

version of the device has one major disadvantage 
when compared with its mechanical parent in that 

it is possible to win only one prize. In fact a second 
model of the fruit machine has been designed 

delivering other prizes, but the modification involved 
is elementary from a circuit viewpoint, the additional 

detail being merely an extension of the mechanical 
design. 

A second disadvantage is purely psychological. 

The absence of the mechanical noises that are nor­
mally associated with the operation of the parent 

machine detracts to a certain extent from the pleasure 
of the game-at any rate, until a win is achieved. 

Fig. 4. Basic 
m u I tivibra tor 
circuit used in 
the device. 

• 

E 

R 

• 
c 

However, the compact size of the arrangement 
(it measures approximately 10 in x 10 in x 4! in), 

its mechanical simplicity, and . the more rewarding 

type of play it provides are advantages which, it 
is felt, more than compensate for these drawbacks. 

Even as a novel way of saving 3d pieces the device 

commends itself. 
Average Time for a Chance Win.-The switching 
circuits associated with the neon lamps are so 
arranged that when any portion of one pulse coin­
cides in time with the other, a triggering action takes 
place . and the appropriate lamp is extinguished. 
The limiting condition for · extinc~ion will there-

( continued· on pug e. 449) 

WmELESS _WORLD, SBPTEMBE~ 1957 

Fig. 3. Pulse trains used in the electronic version, showing coincidences between 
the first three and the master train. 

three lamps. Push-button control commences only player as 
after a coin has been inserted and is limited to a incentive fo 
fixed period of time after the first push, say approxi- From an 
mately ten seconds. . version of 

If this fourth lamp flashes at the same instant as when comf 
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piece triggering the three flashing 
lamps. Because the time limit only 
commences from the instant that 
the button is first pushed, a limit- 
less period elapses during which 
the player can learn the " rhythm " 
of the machine. 

a coin divider, associated with 
the 3d piece slot mechanism, 
arranges that half the coins in- 
serted are delivered to the cash- 
box of the machine, and the 
remainder to the " jackpot," which, 
in the demonstration model illus- 
trated, is visible through a window 

fences between jn the front of the machine. 
Normally, of course, the "jack- 
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player as an empty " kitty" would offer little 
incentive for further play. 

From an operational point of view this simple 
version of the device has one major disadvantage 
when compared with its mechanical parent in that 
it is possible to win only one prize. In fact a second 
model of the fruit machine has been designed 
delivering other prizes, but the modification involved 
is elementary from a circuit viewpoint, the additional 
detail being merely an extension of the mechanical 
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However, the compact size of the arrangement 
(it measures approximately 10 in x 10 in x 4^ in), 
its mechanical simplicity, and the more rewarding 
type of play it provides are advantages which, it 
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Even as a novel way of saving 3d pieces the device 
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fore be given by the two pulses being adjacent. It 
follows that the total period of time during which 
coincidence can occur is t 1 + tm seconds, where 
t 1 and tm are the durations of the first and master 
pulses respectively. 

The average number of first lamp pulses occur­
ring is the ratio of master and first lamp's peri~dic 
times, T miT u and hence the total favourable trme 
interval T for extinction is 

T = T m x (t1 + tm) seconds 
T1 

Because this favourable time interval can occur 
once every T m seconds the probability p of ex­
tinguishing the first lamp is T/T m• Hence. 

t1 + tm P=--
T1 

The average number of attempts necessary ~o 
achieve coincidence will be the inverse of th1s 
probability value, and since each attempt takes 
T m seconds, the time taken to extinguish the first 
lamp will be 

T1 Tm X seconds 
t1 + tm 

Replacing the suffix 1 by 2 and 3 respectively 
will give the times taken to extinguish the second 
and third lamps in turn, and the sum of these 
three times gives an average overall time for the · 

;~t~n: X ( T 1 + T 2 + T a ) 
- m (t1 + tm) (t2 + tm) (t :J + tm) 

seconds. 
Substituting the values given in Fig. 3 for the 

periodic times and assuming equal mark-space 
ratios, the average overall time in the demonstra­
tion model is 8.2 seconds. This result shows that 
a time limit of ten seconds is very generous. . 

The expression for T' makes it quite plain that 
for a practical commercial version of the machine 
the value of tm should be reduced and that of T m 
increased to make wins by chance less frequent. 
If for example tm were made negligible compared 
with the other pulse durations, and the remainder 
of the values left as in Fig. 2, the value of T' would 
approach 33 seconds. . 

The circuit arrangement lends itself easily to 
being modified to'·offer odds to suit any requirements. 
Circuit Details.-The circuit uses eight of the 

Fig. 5. Charge and discharge cycle at the grid of V(b) in 
the multivibrator circuit Fig. 4. 
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Front view of a demonstration model of the electronic fruit · 
machine, showing the neon lamps and the "jackpot" 
container. 

6J6 or ECC91 type of valve which is readily avail­
able on the " surplus " market for a few shillings. 
The envelope, mounted on a B7G base, contains 
two triodes sharing the same cathode. 

Four of the valves function as multivibrators, 
three more as adaptations of the well-known Schmitt 
trigger circuit\ and the final one as the time delay 
circuit. 

The basic multivibrator 2
• 3, Fig. 4, is worthy of 

comment as it is seldom encountered. The circuit 
is astable, and depends for its operation on the 
charge of capacitor C through resistor R towards 
the supply potential E, and the subsequent dis­
charge of this capacitor through the cathode load 
resistor R1c via the diode formed by the grid and 
cathode of V(b). During the charging cycle, when 
V(b) is cut off, V(a) grid, and hence the cathode, is 
at a fixed positive potential ec detei"mined by the 
resistance chain Rb, R 1 and R 2• As C charges, 
however, it reaches a potential where V(b) can 
draw current. By doing so the anode potential of 
V(b) falls and the grid of V(a) drops to a new level, ed. 

The resultant cathode potential drop is sufficient 
to leave the grid ·of V(b) well positive with respect 

· to the cathode, while at the same time V(a) is cut 
off. The cathode potential i~ there~ore due solely 
to the much smaller anode current ia• and the dis­
charge current of capacitor C. The last-mentioned 
thus starts to .discharge towards a nearly constant 
potential, ia.Rk and for the discharge period. t~e 
cathode voltage follows the grid voltage to wtthm 
a grid-base of ed. At this level V(a) is again able to 
contribute to the cathode current. The ratio of 
the anode resistors is so chosen that the current 
provided by V(a) is much the greater, and this 
ensures the rapid rise of the cathode potential as 
V(a) starts to conduct, cutting off. V(b). 
· The cycle of operations is now ready to be re­
peated. Fig. · 5 shows these cycles in graphical 
form, while the waveforms produced at the relevant 
electrodes are illustrated in Fig. 4. 
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being modified to offer odds to suit any requirements. 
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Fig. 5. Charge and discharge cycle at the grid of V{b) in 
the multivibrator circuit Fig. 4. 

Front view of a demonstration model of the electronic fruit 
machine, showing the neon lamps and the "Jackpot" 
container. 

6J6 or ECC91 type of valve which is readily avail- 
able on the " surplus " market for a few shillings. 
The envelope, mounted on a B7G base, contains 
two triodes sharing the same cathode. 

Four of the valves function as multivibrators, 
three more as adaptations of the well-known Schmitt 
trigger circuit1, and the final one as the time delay 
circuit. 

The basic multivibrator 2> 3, Fig. 4, is worthy of 
comment as it is seldom encountered. The circuit 
is astable, and depends for its operation on the 
charge of capacitor C through resistor R towards 
the supply potential E, and the subsequent dis- 
charge of this capacitor through the cathode load 
resistor via the diode formed by the grid and 
cathode of V(b). During the charging cycle, when 
V(b) is cut off, V(a) grid, and hence the cathode, is 
at a fixed positive potential ec determined by the 
resistance chain R,,, Rj and Ro. As C charges, 
however, it reaches a potential where V(b) can 
draw current. By doing so the anode potential of 
V(b') falls and the grid of V(a) drops to a new level, ed. 

The resultant cathode potential drop is sufficient 
to leave the grid of V(b) well positive with respect 
to the cathode, while at the same time V(a) is cut 
off. The cathode potential is therefore due solely 
to the much smaller anode current ia, and the dis- 
charge current of capacitor C. The last-mentioned 
thus starts to discharge towards a nearly constant 
potential, iaJRk and for the discharge period the 
cathode voltage follows the grid voltage to within 
a grid-base of ei. At this level V(a) is again able to 
contribute to the cathode current. The ratio of 
the anode resistors is so chosen that the current 
provided by V(a) is much the greater, and this 
ensures the rapid rise of the cathode potential as 
V(a) starts to conduct, cutting off V(b). 

The cycle of operations is now ready to be re- 
peated. Fig. 5 shows these cycles in graphical 
form, while the waveforms produced at the relevant 
electrodes are illustrated in Fig. 4. 
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2nd. FREE~RUNNINC 
li1ULTIVIBRATOR 

COl NCIDENT- PULSE 
5CHMITT TRIGGER STAGE 

--+---~------------------------.--~--

27kfi 

2nd. 
NEON LAMP 

l·aMn 

.27k!l. 

47k!l. 

I MO. 

"FREE" 
ANODE 
47k0. 

FROM L.H. ANODE OF 
PREVIOUS 

TRIGGER STAGE 

1M!l. 

120k!l. 

FROM CATHODE OF 
MASTER MULTIVIBRATOR 

Fig. 6. The second pulse-train generator. 

Fig. 6 shows the connections between the multi­
vibrator producing the second train of pulses and its 
associated Schmitt trigger stage. The first and third 
pulse trains are produced in a similar manner, and 
to avoid circUit diagram congestion are therefore 
omitted here. 

Connected to the " free " anode of each multi­
vibrator is a neon lamp which will flash for the 
majority of the "mark" time. Normal persistence 
of vision creates the illusion that the lamps are 
triggered for a longer period than in fact they are, 
making the game appear simpler than it really is. 

The first three multivibrators are astable and the 
fourth is of the same basic design as these but is 
controlled by a push button. It can either " free­
run " when the button is held in continuously, or 
produce one or more pulses at its normal p.r.f. 
when the button is held in for short periods, depend­
ing on the duration of the last-mentioned. 

At the instant that any of the first three neon 
lamps is triggered, the negative-going pulse produced 
at the cathode of the appropriate multivibrator is 

450 

fed to the first grid of its associated Schmitt trigger 
stage via an adding circuit. 

The negative-going pulse appearing at the cathode 
of the fourth multivibrator is fed to each of the three 
Schmitt trigger stages also via the adding circuits. 

Now the first trigger circuit is arranged to operate 
only when a pulse from its associated multivibrator 
is coincident in time with that from the fourth 
multivibrator. 

This condition also applies to the first grids of 
the two successive Schmitt trigger stages, but con­
nections to their second grids (i.e., the right-hand 
grid of the trigger stage in Fig. 6) from the previous 
Schmitt valves permit the triggering action only 
when the previous stage, and hence lamp, has been 
switched off. 

This switching process is achieved by coupling 
each multivibrator charging circuit to its associated 
Schmitt trigger " free " anode, the potential of 
which is reduced sufficiently to stop the multivi­
brator working when the trigger stage operates. 

It follows that each multivibrator, and thus lamp, 
must be extinguished in 
numerical order, and in 
fact the circuit functions 
rather as a rotary switch. 

In the" free" anode of 
the third and final Schmitt 
stage a relay is connected. 
Its purpose is twofold: 
fi.rst, it performs the 
relatively unimportant 
electrical task of switch­
ing off the third multi~ 

Top view of the machine, 
showing component layout 
and coin slot in the middle. 
The valves hang downwards 
from the underside of the 
chassis. 
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FROM L.H. ANODE OF 
PREVIOUS TRIGGER STAGE 

TO R.H.GRID OF NEXT TRIGGER STAGE VIA ADDING CIRCUIT 

FROM CATHODE OF MASTER MULTIVIBRATOR 
Fig. 6. The second pulse-train generator. 

Fig. 6 shows the connections between the multi- 
vibrator producing the second train of pulses and its 
associated Schmitt trigger stage. The first and third 
pulse trains are produced in a similar manner, and 
to avoid circuit diagram congestion are therefore 
omitted here. 

Connected to the " free " anode of each multi- 
vibrator is a neon lamp which will flash for the 
majority of the " mark " time. Normal persistence 
of vision creates the illusion that the lamps are 
triggered for a longer period than in fact they are, 
making the game appear simpler than it really is. 

The first three multivibrators are astable and the 
fourth is of the same basic design as these but is 
controlled by a push button. It can either " free- 
run " when the button is held in continuously, or 
produce one or more pulses at its normal p.r.f. 
when the button is held in for short periods, depend- 
ing on the duration of the last-mentioned. 

At the instant that any of the first three neon 
lamps is triggered, the negative-going pulse produced 
at the cathode of the appropriate multivibrator is 

fed to the first grid of its associated Schmitt trigger 
stage via an adding circuit. 

The negative-going pulse appearing at the cathode 
of the fourth multivibrator is fed to each of the three 
Schmitt trigger stages also via the adding circuits. 

Now the first trigger circuit is arranged to operate 
only when a pulse from its associated multivibrator 
is coincident in time with that from the fourth 
multivibrator. 

This condition also applies to the first grids of 
the two successive Schmitt trigger stages, but con- 
nections to their second grids (i.e., the right-hand 
grid of the trigger stage in Fig. 5) from the previous 
Schmitt valves permit the triggering action only 
when the previous stage, and hence lamp, has been 
switched off. 

This switching process is achieved by coupling 
each multivibrator charging circuit to its associated 
Schmitt trigger " free" anode, the potential of 
which is reduced sufficiently to stop the multivi- 
brator working when the trigger stage operates. 

It follows that each multivibrator, and thus lamp, 
must be extinguished in 

r "*9 

* 

■T 

Till 

numerical order, and in 
fact the circuit functions 
rather as a rotary switch. 

In the " free " anode of 
the third and final Schmitt 
stage a relay is connected. 
Its purpose is twofold: 
first, it performs the 
relatively unimportant 
electrical task of switch- 
ing off the third multi- 

Top view of the machine, 
showing component layout 
and coin slot in the middle. 
The valves hang downwards 
from the underside of the 
chassis. 
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Fig. 7. Coin-triggered time delay circuit. 

vibrator, giving an audible or visible indication of a 
win at the same time; and second, the action of the 
relay armature closing releases the catch holding the 
tray with the " jackpot " in position. 

The final stage in the circuit controls the time 
of play. Here a compromise is made between elec­
tronic and electromechanical circuitry to satisfy 
the requirements that the stage must fulfil. These 
may be summarized as follows: 

(I) The push button must be inoperative until 
the coin is inserted. 

(2) Insertion of the 3d piece must make the push 
button functional and reset the trigger circuits and 
multi vibrators for further play. 

(3) The time limit must only commence from the 
instant that the push button is first pressed. 

Fig. 7 shows the arrangement that satisfies these 
conditions and once again the Schmitt trigger 
circuit forms the basis of the design. 

Just prior to the insertion of a coin, the left-hand 
valve of the double-triode combination will be 
conducting, and the right-hand valve cut off. As 
the coin is dropped in the slot, however, one of two 
pairs of contacts closes, to earth the left-hand grid 
momentarily, and the circuit triggers. Anode current 
to the right-hand valve will now flow via the push 
button and relay contacts RLTa' through the 10-k n 
anode lo~d. Meanwhile the other pair of coin­
operated contacts (not shown on the diagram) 
acts in a similar way to -earth the grid of the first 
Schmitt trigger, thereby resetting the three multi­
vibrators. This operation satisfies requirements 
1 and 2, and play may now commence. 

When the push -_ button is pressed, the changeover 
contacts in the diagram, which are of the " make­
before-break" type, divert the anode current from 
the 10-kn load to the coil of the relay RLT. The 
coil is thus energized and the relay will be self­
holding due to its contacts RLTa· At the same time, 
the contacts RLTb in the left-hand grid circuit will 
open, and the 16ttF capacitor will commence to 
charge towards h.t. pote-ntial through the- 4.7-Mn 
and 1-Mn resistors in series. When the grid 
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potential has risen to withm a grid-base of the cathode 
potential, however, the reverse switching action 
occurs, and relay RLT is de-energized, resetting 
the circuit. The 161-'F capacitor is rapidly discharged 
through the 2.7-kn current-limiting resistor and 
the whole device is left in a state of suspended 
animation to await the pleasure of the next player. 
During the waiting period, lamps that have been 
successfully extinguished within the time limit will 
remain off until reset by the next coin. 

Purely as a harmless game no more can be said 
for the electronic fruit machine than that it represents 
a rather novel application of conventional pulse 
techniques. It certainly cannot be said to offer any 
serious rivalry to ERNIE, and in a country where 
the making of "easy" money is the modem-day 
trend, deplorable though the fact is, a device which 
requires some skill in the operator should provide 
a welcome change. 

As a last redeeming feature the similarity between 
the device and a " piggy " bank can be stressed. 
In fact, with its paying-off ability, perhaps a better 
title for the machine would be the " Poor Man's 
ERNIE." 

REFERENCES 
1 0. H. Schmitt: "A Thermionic Trigger," Journ. Sci. 

Insts., 1938, 15, p. 24. 
2 Webb and Morgan. "Simplified Television for 

Industry," Electronics, June, 1950, p. 70. 
3 C. H. Banthorpe. "A Time-Base Oscillator," Elect. 

Eng., April 1954, p. 168. 

New "Wireless· World" Book 
"Basic Mathematics for Radio and Elect.ronics," by 

F. M. Colebrook,_ B.Sc., and J. W. Head, M.A., is a 
third and revised edition of the well-known "Basic 
Mathematics for Radio Students," in which · two 
additional chapters at a more advanced level have been 
added. 

The first seven chapters cover elementary algebra and 
geometry, logarithms, trigonometry and the calculus 
(both differential and integral). They include such com­
paratively advanced subjects as series and limits, and 
give a thorough grounding in the use of vectors. The 
last chapter of this section deals with actual radio appli­
cations. 

The new chapters (contributed by J. W. Head, mathe­
matical consultant to the B.B.C.) deal with more 
advanced topics such as the Heaviside operational cal­
culus, matrices arising in linear four-terminal networks, 
linear differential equations, and random variations with 
associated least squares techniques. 

The mathematics outlined has many applications out­
side the field of radio so that the usefulness of this book 
is actually wider than the title might perhaps indica-te. 

The book has 359 pages including 90 diagrams and 
costs 17s 6d. It is issued by our publishers, Diffe and 
Sons Ltd., Dorset House, Stamford Street, London, 
S.E.l. 

"Prefabricated Chassis." Since the article · on 
page 390 of the August issue went to press, we have 
been informed that an improved version .of T. K. 
Cowell's original design (September 1955 issue) has 
in fact been put into commercial production, and 
that supplies are obtainable from Cowell Develop­
ments, 67 Long Drive, East Acton; London; W.3. 
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vibrator, giving an audible or visible indication of a 
win at the same time; and second, the action of the 
relay armature closing releases the catch holding the 
tray with the " jackpot " in position. 

The final stage in the circuit controls the time 
of play. Here a compromise is made between elec- 
tronic and electromechanical circuitry to satisfy 
the requirements that the stage must fulfil. These 
may be summarized as follows: 

(1) The push button must be inoperative until 
the coin is inserted. 

(2) Insertion of the 3d piece must make the push 
button functional and reset the trigger circuits and 
multivibrators for further play. 

(3) The time limit must only commence from the 
instant that the push button is first pressed. 

Fig. 7 shows the arrangement that satisfies these 
conditions and once again the Schmitt trigger 
circuit forms the basis of the design. 

Just prior to the insertion of a coin, the left-hand 
valve of the double-triode combination will be 
conducting, and the right-hand valve cut off. As 
the coin is dropped in the slot, however, one of two 
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button and relay contacts RLT|I, through the lO-kO 
anode load. Meanwhile the other pair of coin- 
operated contacts (not shown on the diagram) 
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Schmitt trigger, thereby resetting the three multi- 
vibrators. This operation satisfies requirements 
1 and 2, and play may now commence. 

When the push button is pressed, the changeover 
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the contacts RLT() in the left-hand grid circuit will 
open, and the 16nF capacitor will commence to 
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through the 2.7-kO current-limiting resistor and 
the whole device is left in a state of suspended 
animation to await the pleasure of the next player. 
During the waiting period, lamps that have been 
successfully extinguished within the time limit will 
remain off until reset by the next coin. 

Purely as a harmless game no more can be said 
for the electronic fruit machine than that it represents 
a rather novel application of conventional pulse 
techniques. It certainly cannot be said to offer any 
serious rivalry to ERNIE, and in a country where 
the making of " easy" money is the modem-day 
trend, deplorable though the fact is, a device which 
requires some skill in the operator should provide 
a welcome change. 

As a last redeeming feature the similarity between 
the device and a " piggy" bank can be stressed. 
In fact, with its paying-off ability, perhaps a better 
title for the machine would be the " Poor Man's 
ERNIE." 
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cations. 
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Further Noles on the 

Portable Transistor Receiver 
By S. W. AMOS*, B.Sc.(Hons.). A.M.I.E.E. 

THE articles in the May and July issues on the 

design of a portable transistor receiver aroused much 

interest and many requests have been received for 

more information on the practical layout of such a 

receiver and details of the screening required in the 

i.f. amplifier. It is hoped that this short article will 

provide the answers to these requests. 
The arrangement of the components of the 

receiver is by no means critical and a large variety of 

different layouts is possible. The form of construc­

tion adopted in one receiver is illustrated in the 

accompanying photograph. This is a rear view of the 

receiver with the back removed and shows the 

components mounted on a vertical Paxolin panel 

with the Ferrite-rod aerial at the top and the battery 

at the bottom. The volume control and the combined 

wave-change and on-off switch are not visible in 

this photograph because they are situated in the 

l-in gap between the Paxolin panel and the front of 

the cabinet. They are secured to the cabinet front 

as is also the loudspeaker. The loudspeaker magnet 

projects through a hole in the panel and is visible in 

the photograph. The gap between the panel and the 

cabinet front also accommodates a tuning scale, 

pointer and epicyclic slow-motion drive arranged as 

shown in the accompanying sectional drawing. 
The best way to ensure stability in the i.f. amplifier 

would be to provide screening cans for all four 

*B.B.C.Engineering Training Department. 

fERRIT E flOD 

6V BATTERY 

DETAILS OF PRACTICAL LAYOUT 

i.f. coils, but a somewhat simpler method i"S used in 

the receiver illustrated here. The first and second 

i.f. coils, which are coupled to form a bandpass 

filter, are placed close together and are contained in a 

rectangular copper box with an open top; the top 

edge of this box is visible in the photograph. A 

similar open-topped box is used to screen the third 

i.f. coil and to reduce coupling between the third 

and all the other i.f. coils in the set, the third i.f. 

coil is mounted on the opposite face of the Paxolin 

panel with the open top of the box facing the front 

of the cabinet. The third coil is thus not visible in 

the photograph, but the Bakelite screw securing it 

and the screening box to the Paxolin panel is indi­

cated by an arrow. With this screening arrangement 

complete stability is obtained without screening the 

fourth i.f. coil. 
If the first and second i.f. coils are placed as in the 

photograph they are coupled by a mixture of capaci­

.tive and inductive linkage by virtue of their close 

proximity. By suitable choice of spacing ·this com­

bined linkage can be made to give the degree of 

coupling necessary for the required bandpass charac­

teristic, the 2. 7 -pF top-end coupling capacitor shown 

in the circuit diagram (July issue) being then un­

necessary. The coupling due . to proximity can be 

substantially altered by reversing the connections 

to one of the tuned windings, presumably because 

the capacitive and inductive linkages can be aiding 

or opposing depending on the sense of the connec­

LOUDSPEAKER 
MAGNET 

\ 

tions. For this reason, and 
also because the coupling 
is affected by the proxim­
ity of the screen to the pot 
cores, it is not possible to 
state how far apart the 
first and second i.f. coils 
should be to give the re­
quired passband. 

The spacing can be 
determined empirically in 
the following manner. 
Start with the pot cores 
wide apart; say 2 in be­
tween their centres. With 
the coils still inside the 
screening enclosure grad­
ually reduce the spaCing 
while noting the output of 
the receiver with a very 

4~P !.F. COlt OR!VtR 
TRANS FORMER 

OU TF'UT 
TRANSFOR~1ER 

Layout of the portable tran­
sistor receiver described in the 
text. Components are marked 
to accord . with the circuit 

L-----------~----~-----=~-----------=--~==---=-==-----=~~~ 
. diagram · in· the july issue. 
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Further Notes on the 

Portable Transistor Receiver 

By S. W. AMOS*, B.Sc.(Hons.), A.M.I.E.E. DETAILS OF PRACTICAL LAYOUT 

JIhE articles in the May and July issues on the 
design of a portable transistor receiver aroused much 
interest and many requests have been received for 
more information on the practical layout of such a 
receiver and details of the screening required in the 
i.f. amplifier. It is hoped that this short article will 
provide the answers to these requests. 

The arrangement of the components of the 
receiver is by no means critical and a large variety of 
different layouts is possible. The form of construc- 
tion adopted in one receiver is illustrated in the 
accompanying photograph. This is a rear view of the 
receiver with the back removed and shows the 
components mounted on a vertical Paxolin panel 
with the Ferrite-rod aerial at the top and the battery 
at the bottom. The volume control and the combined 
wave-change and on-off switch are not visible in 
this photograph because they are situated in the 
1-in gap between the Paxolin panel and the front of 
the cabinet. They are secured to the cabinet front 
as is also the loudspeaker. The loudspeaker magnet 
projects through a hole in the panel and is visible in 
the photograph. The gap between the panel and the 
cabinet front also accommodates a tuning scale, 
pointer and epicyclic slow-motion drive arranged as 
shown in the accompanying sectional drawing. 

The best way to ensure stability in the i.f. amplifier 
would be to provide screening cans for all four 
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i.f. coils, but a somewhat simpler method is used in 
the receiver illustrated here. The first and second 
i.f. coils, which are coupled to form a bandpass 
filter, are placed close together and are contained in a 
rectangular copper box with an open top; the top 
edge of this box is visible in the photograph. A 
similar open-topped box is used to screen the third 
i.f. coil and to reduce coupling between the third 
and all the other i.f. coils in the set, the third i.f. 
coil is mounted on the opposite face of the Paxolin 
panel with the open top of the box facing the front 
of the cabinet. The third coil is thus not visible in 
the photograph, but the Bakelite screw securing it 
and the screening box to the Paxolin panel is indi- 
cated by an arrow. With this screening arrangement 
complete stabihty is obtained without screening the 
fourth i.f. coil. , , . . 

If the first and second i.f. coils are placed as in the 
photograph they are coupled by a mixture of capaci- 
tive and inductive Unkage by virtue of their close 
proximity. By suitable choice of spacing this com- 
bined Unkage can be made to give the degree of 
couphng necessary for the required bandpass charac- 
teristic, the 2.7-pF top-end coupling capacitor shown 
in the circuit diagram (July issue) being then un- 
necessary. The coupling due to proximity can be 
substandally altered by reversing the connecuons 
to one of the tuned windings, presumably because 
the capacitive and inductive linkages can be aiding 
or opposing depending on the sense of the connec- 

tions. For this reason, and      j also because the coupling 
i st A,f, is affected by the proxim- 

AM'nififR long-wave ity of the screen to the pot 
/ aerial winding | cores, it is not possible to 
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weak signal injected into the aerial. The output will 
rise to a maximum as optimum coupling is reached; 
further decrease in spacing will widen the passband 
without significant change of gain Fix the spacing 
at the widest value which gives the maximum output. 

Since the original articles were published it has 
been found possible to simplify the construction of 
the i.f. coils without significant change in perform­
ance. The change is to omit the 99-turn tuned 
secondary windings and to tune the primary windings 
instead. To give the required Q values the primary 
winding should be wound with Litz and, as there is 
now plenty of room for it on the former, silk-covered 
7/44 Litz wire may be used. If the original specifica­
tion of 25 turns for the primary windings is adhered 
to, the capacitance required to tune the primary 
winding to 465 kc/s is (99/25)2 x 200 = 3,150 pF, 
but this is a non-standard value and it is preferable 
to use a primary winding of 26 turns and to tune . 
with a close-tolerance 3,000-pF mica capacitor. The 
tertiary windings should remain as specified and the 
30 k-ohm resistors shown across the primary 
windings of the first and second i.f. coils are still 
necessary. If simplified i.f. transformers of this 
type are used the top-end coupling capacitor between 
the first and second i.f. coils should now bridge the 
primary windings and the value should be 47 pF. 
Alternatively, of course, no coupling capacitor need 
be used and the required coupling can be obtained 
by placing the two pot . cores in close proximity as 
described above. 
Reminder:-As was pointed out on page 377 
of the August issue an 8-p.F electrolytic capacitor, 

TUNING 
KNOB 

EPICYCLIC 
SLOW-MOTION DRIVE 

.............. PAXOLI N PANEl 

TWO-GANG 
TUNING CAPACITOR' 

I 

Details of the pointer, scale and epicyclic slow-motion 
drive for the tuning capacitors. 

to be marked C23, should be inserted ·in the lead 
from the volume control (R14) to the earth line in 
the circuit diagram on page 341 in the July issue. 
This capacitor must be connected with the positive 
lead to earth. 

Books Received 
An Introduction to Junction Transistor Theory, by R. D. 
Middlebrook, M.A., M.S., Ph.D. Theoretical treatment 
from basic to general practical aspects and including a 
new equivalent circuit. Pp. 296; Figs. 139. Price 68s. 
Chapman and Hall, 37, Essex Street, London, W.C.2. 

Tape Recorders and Tape Recording, by H. D. Weiler. 
Includes general principles, recording and editing tech­
niques, sound effects, servicing and synchronization with 
film. Pp. 190; Figs. 114. Price :!4s. Radio Magazines 
Inc., Mineola, New York. Available in this country 
from A. F . Bird, 66, Chandos Place, London, W.C.2. 

Copyright in Sound Recordings, by P. Ford, LI.B., 
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Coombe Gardens, New Malden, Surrey. 

Nachrichtentechnische Fachberichte, Vol. 6. Forty 
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and miniature components. Pp. 192; Figs. 265. Price 
18 DM. 

Nachrichtentechnische Fachberichte, VoL 7. Seven 
papers by various authors on long-distance line com­
munication techniques. Pp. 36; Figs. 69. Price 6 DM. 

Nachrichtentechnische Fachberichte, VoL 8. Nine 
papers by various authors on network synthesis prob­
lems. Pp. 68; Figs. 94. Price 4 DM .. 
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can be obtained from F. Vieweg and Sons, Postfach 185, 
Braunschweig, Germany. 

WIRELESS WORLD. SEPTEMBER 1957 

Radio Research 1956. Report on the work of the 
Radio Research Station, Slough. Covers propagation in 
relation to l.f. and v.l.f. navigational aids, forecasting 
transmission conditions, the effect of the . ionosphere and 
troposphere on h.f., v.h.f. and u.h.f. waves, general iono­
sphere characteristics, and atmospheric noise; and also 
includes research on semiconductors and ferrites. Pp. 
47; Figs. 4. Price 3s. Department of Scientific and Indus­
trial Research, 5-11, Regent Street, London, S.W.l. 

V.H.F. Radio Manual, by P.R. Keller, B.Sc., A.M.I.E.E. 
Covers principles and practice in v.h.f. (30-450 Mc/s) 
transmitting, receiving and communications equipment 
for a.m., f.m. or video modulation. Pp. 216; Figs. 194. 
Price 30s. George Newnes, Ltd., Tower House, South­
ampton Street, London, W.C.2. 

Radio Control Mechanisms, by R. F. Stock. Compiled 
from articles in the Radio Constructor, and covers 
mechanical cou(>ling methods between varioq.s radio 
systems and the controls of small models. Pp. 64; Figs. 
67. Price 4s 6d. Data Publications, Ltd., 57, Maida 
Vale, London? W.9. 

Fixed Paper-Dielectric Capacitors for D.C. for use in 
Telecommunications and . Allied Electronic Equipment. 
B.S. No. 2131: 1956. Pp. 10. Price 3s 6d. 

Flexible Insulating Sleeving for Electrical Purposes. 
B.S. No. 2848: 1957. Includes teSt methods. Pp. 29. 
Price 6s. 
The above British Standards Specifications may he 
obtained from the British Standards Institution, 2, Pa-rk 
Street, London, W.l. 
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weak signal injected into the aerial. The output will 
rise to a maximum as optimum coupling is reached; 
further decrease in spacing will widen the passband 
without significant change of gain Fix the spacing 
at the widest value which gives the maximum output. 
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been found possible to simplify the construction of 
the i.f. coils without significant change in perform- 
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tion of 25 turns for the primary windings is adhered 
to, the capacitance required to tune the primary 
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windings of the first and second i.f. coils are still 
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Chapman and Hall, 37, Essex Street, London, W.C.2. 
Tape Recorders and Tape Recording, by H. D. Weiler. 
Includes general principles, recording and editing tech- 
niques, sound effects, servicing and synchronization with 
film. Pp. 190; Figs. 114. Price 24s. Radio Magazines 
Inc., Mineola, New York. Available in this country 
from A. F. Bird, 66, Chandos Place, London, W.C.2. 
Copyright in Sound Recordings, by P. Ford, Ll.B., 
F.R.S.A., Barrister-at-Law. Revised and reprinted from 
Sound Recording and Reproduction, January, 1957. Pp. 
10. Price Is. British Sound Recording Association, 3, 
Coombe Gardens, New Maiden, Surrey. 

Nachrichtentechnische Fachherichte, Vol. 6. Forty 
papers by various authors on general signal theory, 
communication networks, broad band directional aerials, 
and miniature components. Pp. 192; Figs. 265. Price 
18 DM. 
Nachrichtentechnische Fachherichte, Vol. 7. Seven 
papers by various authors on long-distance line com- 
munication techniques. Pp. 36; Figs. 69. Price 6 DM. 

Nachrichtentechnische Fachherichte, VoL 8. Nine 
papers by various authors on network synthesis prob- 
lems. Pp. 68; Figs. 94. Price 4 DM, 
The above Nachrichtentechnische Fachherichte volumes 
can be obtained from F. Vieweg and Sons, Postfach 185, 
Braunschweig, Germany. 

Radio Research 19S6. Report on the work of the 
Radio Research Station, Slough. Covers propagation in 
relation to I.f. and v.l.f. navigational aids, forecasting 
transmission conditions, the effect of the ionosphere and 
troposphere on hi,, v.h.f. and u.h.f. waves, general iono- 
sphere characteristics, and atmospheric noise; and also 
includes research on semiconductors and ferrites. Pp. 
47; Figs. 4. Price 3s. Department of Scientific and Indus- 
trial Research, 5-11, Regent Street, London, S.W.I. 

V.H.F. Radio Manual, by P. R. Keller, B.Sc., A.M.I.E.E. 
Covers principles and practice in v.h.f. (30-450 Mc/s) 
transmitting, receiving and communications equipment 
for a.m., f.m. or video modulation. Pp. 216; Figs. 194. 
Price 30s. George Newnes, Ltd., Tower House, South- 
ampton Street, London, W.C.2. 

Radio Control Mechanisms, by R. F. Stock. Compiled 
from articles in the Radio Constructor, and covers 
mechanical coupling methods between various radio 
systems and the controls of small models. Pp. 64; Figs. 
67. Price 4s 6d. Data Publications, Ltd., 57, Maida 
Vale, London, W.9. 

Fixed Paper-Dielectric Capacitors for D.C. for use in 
Telecommunications and Allied Electronic Equipment. 
B.S. No. 2131; 1956. Pp.10. Price 3s 6d. 

Flexible Insulating Sleeving for Electrical Purposes. 
B.S. No. 2848: 1957. Includes test methods. Pp. 29. 
Price 6s. 
The above British Standards Specifications may he 
obtained from the British Standards Institution, 2, Park 
Street, London, W.l. 
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News I rom tlae Industry 

Nash & Thompson, Ltd., the 
scientific instrument makers of Oak­
croft Road, Chessington, have been 
acquired by Thorn Electrical In­
dustries. Founded in the early 
1930s, Nash & Thompson were 
largely responsible for the develop­
ment and production of radar scan­
ners for H2S-the bomber radar­
during the war. Two new directors 
have been appointed, B. C. Fleming­
Williams, general manager of the 
Sylvania-Thorn Colour Laboratories, 
and D. Talbot. 

Cosmocord. Ltd., of Waltha.r.n 
Cross, Herts., manufacturers of Acos 
pick-ups, cartridges and microphones 
and also of some plastics mouldings, 
have been acquired by Pena Copper 
Mines, Ltd. It will be recalled that 
this mining company announced 
earlier this year that it was entering 
the field of electronics and has re~ 
cently acquired Peto Scott Electrical 
Instruments. 

Simon.-A controlling interest in 
Simon Equipment, Ltd., which 
incorporates Simon Sound Service 
and Simon Development, has been 
acquired by Harland Engineering 
Co., electrical and mechanical 
engineers, of 20 Park St., London, 
W.l. The two organizations have 
been closely associated for some time 
on the development and application 
of electronic control equipment. 
R. W. Simon continues as chairman 
of the company, and K. H. Williman 
as managing director. A modified 
version of Simon's multi-channel 
recording equipment, designed 
originally for ground-to-air com­
munications at airports, has been 
supplied to three of the I.T.A. pro­
gramme contractors. The modified 
equipment provides a single-channel 
recording for 32 hours without 
changing the tape. 

P.C.D., Ltd., is the name under 
which two members of the Camp 
Bird Group-Photo Printed Circuits, 
Ltd., and P.D.C., Ltd.-will be 
known now that they have been 
merged. The company will operate 
from Bisley, Surrey. The new 
managing director is S. W. Hobday 
who, for the past six years, has been 
oscillograph development engineer at 
Southern Instruments, Ltd. 

British Radio Corporation, Ltd., is 
the name adopted for the company 
which, as announced in our May 
issue, was being formed jointly by 
E.M.I. and Thorn Electrical In­
dustries for the design and marketing 
of all domestic sound and television 
receivers under the Ferguson, 
H.M. V. and Marconi phone trade 
marks. 
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Elliott Brothers, of Century Works, 
London, S.E.13, and the Associated 
Automation group of companies, 
which includes Electroflo Meters 
Co., National Automatic Machines, 
Panellit, and Sauter Controls (all of 
Lon!=fon, N.W.10), and James 
Gordon & Co., of Stanmore, Middle­
sex, are being merged. 

Wolsey Electronics, Ltd., is the 
new name adopted by Wolsey Tele­
vision, of St. Mary Cray, Orpington, 
Kent. 

Expert Gramophones, Ltd., of 
Great North Road, London, N.2, has 
been acquired by Wolsey Elec­
tronics. Since its inception Expert 
Gramophones has been under the 
technical direction of D. Phillips and 
he has been appointed technical 
director of the new board. The 
company, which specializes in the 
manufacture of sound recording and 
reproducing equipment, will no 
longer deal direot with the public but 
through dealers. Wolsey is a mem­
ber of the Gas Purification Group, 
which also includes Grundig, Staar 
Electronics, and Electric Audio Re­
producers. 

A.B. Metal Products.-New direc­
tors of A.B. Metal Products, the 
firm recently acquired by the Gas 
Purification & Chemical Company, 
are J. R. Sorsbie, H. J. Kroch and 
Lewis Woolf, who was formerly sales 
manager of the company and will 
now be sales director. 

Marconi's are to supply transmit­
ting equipment worth approximately 
£160,000 for four new I.T.A. 
stations. The installations at each 
station include two 4-kW vision 
transmitters, two 1-kW sound trans­
mitters, combining units and ancil­
lary equipment. The first installa­
tion will be at Chillerton Down, Isle 
of Wight, which is planned to come 
into service next summer, and the 
other equipment has been ordered 
in readiness for future stations. 

"Walkie-Talkie" f.m. transmitter­
receivers have been supplied by 

· Ekco Electronics, Ltd., for use 
by the members of -the Sheffield 
University expedition climbing Mt. 
Kil.imanjaro, Tanganyika. The 
expedition, organized by the Tan­
ganyika Geological Survey, will also 
undertake work as part of the I.G.Y. 

Replacement Components. Pro­
duction and distribution of replace­
ment components for non-current 
Peto Scott television receivers is now 
being undertaken by Direct TV Re- -
placements, of 134-136, Lewisham 
Way, London, S.E.14. 

Carr Fastener Company, of Not­
tingham, has opened new factories 
at Sutton-in-Ashfield and Worksop 
to increase production and, often 
more important, to give greater flexi­
bility in the execution of orders for 
a wide variety of valveholders, ter­
minal strips and connectors. The 
Sutton-in-Ashfield plant includes 
the latest types of automatic mould­
ing presses and at Worksop the 
assembly lines are designed to be 
readily adaptable for long or short 
production runs . ' 

E-V Limited, formerly Sapphire 
Bearings, now a member of the 
Camp Bird Industries Group, has 
acquired a factory at St. Ives, Corn­
wall, in addition to the existing fac­
tory at Bletchley, Bucks., where the 
production of sapphire gramophone 
styli now approaches 10 million a 
year. With the introduction of the 
new factory production of ceramic 
cartridges, which now exceeds 
30,000 a week, is planned to reach 
60,000 per week by the end of the 
year. Direct and indirect exports 
absorb about 80 % of the company's 
cartridge production. 

Mullard's contributions to the re­
cently announced " Firestreak " air­
to-air guided weapon include excep­
tionally sensitive infra-red photo­
cells and sub-miniature valves. 

Kolster-Brandes have opened a 
sound and telev:sion service depot 
at 41, Bent Street, Manchester, 8 
(Tel. : Blackfriars 3939). 

FOREIGN 
AGREEMENTS 

Solartron Electronic Group en­
tered into an agreement a few 
months ago with the Rheem Manu­
facturing Company, of New York, 
on the production of electronic equip­
ment and the two companies have 

· now formed a joint research and 
development organization, Rheem­
Solartron, Ltd. Research will be 
centred at Dorking, where C. E. G. 
Bailey, of Solartron, will be in charge 
of research and development of elec­
tronic reading machines, on which 
the new company will initially con­
centrate. 

Anglo-French Radar Co-operation. 
-Compagnie Franc;:aise Thomson­
Houston (C.F.T.H.), and Decca 
Radar Ltd., have concluded an 
agreement by which both firms will 
co-operate in the design and pro­
duction of radar equipments for 
European air defence. An agree­
ment has also been concluded be-
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tween Decca and Societe Nouvelle 
d'Electronique, an affiliated com­
pany of C.F.T.H., under which 
radar aerial systems developed by 
the Societe RBV Radio-Industrie will 
be available for use by Decca. 

Wayne Kerr Laboratories, of Roe­
buck Road, Chessington, Surrey, 
have entered into an agreement with 
the Robertshaw-Fulton Controls 
Company, or Pennsylvania, under 
which the two companies will have 
a joint development programme in 
the field of industrial process control. 
The products resulting from this co­
operation will be manufactured by 
both companies. The American 
company is also licensed to use ex­
isting Wayne Kerr patented 
measurement techniques. Under the 
agreement Robertshaw-Fulton will 
be responsible for the promotion and 
distribution of Wayne Kerr products 
in the U.S.A., and an intial $100,000 
order for measuring instruments has 
been placed by the American 
company. 

COMPANY REPORTS 
Associated Television, Ltd., the pro­

gramme contractors for the I.T.A. 
London (weekends) and Midlands 
(week days) stations r,ecord in their 
report for the year ended April 30th 
that the net profit for the year was 
£201,716, compared with a loss of 
£602,715 last year. The report re­
cords that the number of homes 
capable of receiving I.T.A. pro­
grammes rose during the year by 
1,952,000 to 3,330,000. 

Ekco.-In his annual report for 
the year ended last March the chair­
man of E. K. Cole, Ltd., stated that 
domestic television and sound radio 
continued to contribute the larger 
portion of the company's turnover 
and net profit, which totalled 
£758,574. 

Ferranti.-Reference was made at 
the annual general meeting of Fer­
ranti, Ltd., to the surface-to-air 
guided missile " Bloodhound," for 
which the company developed and 
produced the radar and electronic 
control equipment. It is also 
reported that the company has sup­
plied the navy with the first equip­
ment forming a new blind-approach 
system for landing aircraft on 
carriers. 

OVERSEAS TRADE 
Scientific Instruments.-Twenty­

three member firms of the Scientific 
Instrument Manufacturers' Associa­
tion are participating in a combined 
display of scientific and industrial 
equipment at Interkama, the Inter­
national Congress and Exhibition of 
·Measuring Instrumentation and 
Automation being held in Dussel­
dorf from November 2nd-10th. 
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Finland.-Among the exhibitors at 
the British Trade Fair at Helsinki, 
which opens on September 6th, are 
several radio manufacturers includ­
ing Bush, Collaro, E.A.P·:, Pye, 
Smith's Motor Accessories, Tap€ 
Recorders, and Taylor Electrical 
Instruments. 

Meteorological Radar.-Decca 
windfinding radar is being supplied 
to a number of forecasting and re­
search stations of the Argentine 
National Meteorological Service. It 
is understood that 80% of Decca's 

1927-1957 
production of windfinding radar is 1---------------­
being exported. 

Airborne Search Radar, Type 
El20, supplied by Ekco Electronics 
Ltd., is being installed in the Bristol 
" Britannia " airliners shortly to be 
delivered to the Mexican airlines, 
Aeronaves de Mexico, S.A. 

True-motion radar installations are 
being supplied by Decca for three 
new vessels being brought into ser­
vice by the Texas Company, of the 
United States. 

Canada.-In the fifth edition of 
the "CABMA Register 1957-58 of 
British Industrial Products for 
Canada," which is prepared annually 
by the Canadian Association of 
British Manufacturers and Agencies, 
emphasis has been placed on capital 
and industrial goods. The Buyers' 
Guide lists alphabetically some 3,200 
British products, a directory of over 
3,700 British firms gives details of 
distribution arrangements in Canada, 
and there are directories of pro­
prietary names and trade marks. The 
624-page register is published jointly 
by Kelly's Directories and Iliffe & 
Sons for the Association; price ISs 
post free. 

"Who Represents Who."-A firm 
of French publishers, Editions Sopal, 
16 rue St. Marc, Paris 2e, have asked 
the British Embassy in Paris for 
assistance in finding out the names 
of United Kingdom firms represented 
in France together with those of their 
representatives. The information is 
required for inclusion in a guide 
called " Qui Repn!sente Qui." The 
publishers claim a circulation of 
17,000 copies. A copy of the guide 
is available for inspection in Room 
753 of the Export Services Branch, 
B.o.T., Lacon House, Theobalds 
Road, London, W.C.l. 

Chileaq Agency.- International 
E 1 e c t r o n i c Engineering, Ltd., 
Ahumada 254, Oficina 1203, San­
tiago, wish to represent United King­
dom manufacturers of a wide variety 
of communications equipment rang­
ing from pack sets to transmitters. 

Instruments.-The French firm of 
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RANDOM RADIAJriONS 
By "DIAL _ _LIST '' 

Earls Court Hopes 
THERE are quite a few things I hope 
to find at this year's Radio Show and 
by the time this appears in print I'll 
know whether they're there or not. 
First and foremost, genuine a.c.-only 
sound and television sets with double 
wound mains transformers. The con­
version of the remaining d.c. districts 
is going ahead so rapidly that it 
shouldn't be long before there's little 
need for the a.c./d.c. receiver. It's 
a bit cheaper to manufacture a uni­
versal set, I know; but the difference 
in cost can't be all that much and I 
feel that the man in the street would 
gladly pay the extra, if it were dinned 
into him that a.c.-only models were 
definitely safer. I'd like also to see 
fewer control knobs tucked away at 
the back of the TV receiver. The 
front is the proper place for them 
and they needn't be unsightly if 
they're neatly covered by a hinged 
panel. And there's another thing 
that I mentioned a month or two 
ago. Lots of consoles are too low 
for comfortable viewing. The ideal 
arrangement is for eyes and screen 
centre to be at about the same level. 
It might be difficult to achieve this in 
a console without spoiling the pro­
portions of the set; but table models 
with detachable screw-in legs are now 
very popular and something could be 
done with them. Why not make these 
legs telescopic? Any set owner could 
then adjust the height of his screen 
exactly to his liking. 

Other Ideas 
Those 3-position, pre-tuning, 

press-button v;h.f./f.m. receivers for 
which many readers and I myself 
have been pining for so long should 
b~ at Earls Court and I think there 
will be many more TV sets with a 
Band II range. In these the heaters 
of the audio valves should be able to 
be switched on while those of the 
vision circuits are off. If we can't 
have a.c.-only sets, separate heater 
chains for audio and video valves 
shouldn't be difficult to contrive. I 
hope to see a good deal more · use 
made of spot wobble in sets with 
screens of the larger sizes. There 
doesn't seem to me to be much point 
in buying a whacking great set if, to 
avoid lininess, you have to sit so far 
from it that its screen subtends just 
the same angle at your eye as that of 
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a smaller set seen at its correct view­
ing distance! Has any manufacturer 
tried spot elongation, or astigmatism? 
Neither this nor spot wobble lead to 
serious loss of definition and the use 
of either means that a bigger TV set 
really gives you a bigger picture. 

What a " V ac " Can Do 
A FRIEND who lives not far from 
me has been having a very trying 
time as regards television reception 
for a long while now. At entirely 
unpredictable intervals terrific inter­
ference suddenly came on, completely 
wiping out his picture. Before mak­
ing a report to the Post Office he kept 
a very carefuf log; but this showed 
that the trouble might occur at any 
time during programme hours--or it 
might be completely absent for days 
on end. Sometimes it lasted only a 
minute or two; sometimes it just went 
on and on. The P.O. engineers were 
awfully good about it, paying visit 
after visit to his home. But, as so 
often happens, the screen was per­
fectly clear whenever they were there. 
Then just a few days ago the inter­
ference began while one of the 
engineers was having a cup of tea 
with him. Laying down his cup, he 
dashed out with bis instruments and 
soon returned in triumph. The cul­
prit proved to be a small and rather 
ancient vacuum cleaner belonging to 
the very-house-proud next-door 
neighbour. The large modern 

cleaner used daily by her " lady what 
obliges " had been properly sup­
pressed and was quite harmless. But 
she kept the other in a cupboard in 
her drawing room and dived for it at 
any moment if she saw so much as a 
crumb or a speck of dust. It hadn't 
been suppressed. It has now, though 
no less than three suppressors had to 
be fitted before it could be silenced. 

The Very Short Waves 
IT SEEMS to me that we've a lot 
to learn about the propagation of 
waves of the centimetre-or even 
millimetre order. At present they're 
used for radar and over comparatively 
short distances for radio and tele­
vision links; but I believe we'll soon 
be able by means of new techniques 
to send them much farther afield. 
It's only a short time, you know, 
since it was "proved" to the satis­
faction of all the big noises in the 
scientific world that wavele~gths not 
much under 100 metres were useless 
for long-distance communications. 
They were thought to be of so little 
commercial value that they were 
handed over to the amateurs to play 
with. It was only when they began 
to report regular communication with 
places as far away as New Zealand 

, by means of fly-power transmitters 
and home-made receivers that the 
aforesaid big noises started to sit up 
and take notice. As a result a com­
plete revision of short-wave theory 
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and practice took' place. And not 
only that. Had it not been -for the 
development of metre-wave tech­
niques, we couldn't now have found 
room in the ether spectrum for tele­
vision. I'm sure that there's a big 
future for the still shorter wavelets, 
once we've learnt how to use them. 

Hearing Electrically 
THE account of an entirely new 
method of making a stone-deaf 
patient hear which h3s been tried out 
in France impressed me enormously. 
Briefly, the secondary of a minute 
a.f. transformer was placed under the 
skin near the ear, one end of the wind- · 
ing being embedded in the auditory 
nerve and the other in a muscle. The 
primary, outside the skin, is worn in 
a position immediately over the 
se::ondary. A conventional micro­
phone circuit completes the arrange­
ment. What it comes to is that 
sounds are converted into electric 
impulses, applied directly to the 
auditory nerve. It is, I believe, 
agreed that the brain receives the 
messages conveyed by any of our 
nerves by being stimulated by tiny 
electric currents. In this instance 
the experiment of, so to speak, short­
circuiting a completely inert eardrum 
and applying the impulses direct to the 
nerve seems to be showing very 
promising results. One wonders 
whether in the future something on 
similar lines may not be applicable 
to blind people-provided that the 
optic nerve has not been destroyed. 

I t I sn't Where It W as 
REFERRING to my recent para­
graph suggesting that it might be im­
possible to fix the exact position of 
any point on this coast because of 
tidal and other movements in its 
apparently solid surface, a kind 
reader writing from Scholes, Leeds, 
calls my attention to ·wegener's 
theory of continental drift, according 
to which Greenland, for one, is mov­
ing westward at the rate of 30 metres 
a year. In other words, no matter 
how exactly you measure the position 
of any point by radar or other 
methods, you can't say precisely 
where it is now; you can only say 
where it was at the instant when the 
measurements were made ! Part of 
the programme of the International 
Geophysical Year is concerned 
with more precise determination of 
latitude and longitude at more than 
20 stations and a comparison of the 
values obtained with results from 
future I.G.Y.s may ultimately settle 
these questions. 
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UJJNJBIASJED By FREE GRID 

Transistorized Tarantelle 
ALTHOUGH I am a bit of a fiddler 
I am not entitled to describe myself 
as a violinist, as an officious police 
sergeant once told me in my younger 
days when seeking to know my pro­
fession or occupation for entering on 
the charge sheet. 

Possibly owing to the devastating 
effects of my own amateurish efforts 
at fiddling, I hold very strong views 
about it. To my mind nothing 
sounds so cacophonous as the sound 
of a tyro trying to make music by 
scraping the intestines of a defunct 
cat. It is even worse than the sound 
of the nocturnal love calls made by 
the owner of the intestines in its life­
time. By comparison, few solo musi­
cal instruments give me greater 
pleasure than a violin in the hands of 
a competent player. 

Some of the more offensive of the 
screech-producing fraternity are to 
be found among . street musicians. I 
was all the more surprised, therefore, 
when recently I heard sounds of what 
appeared to be really inspired violin 
playing coming from the corner of 
the street. Hastening my footsteps, 
I suddenly carne across a crowd of 
people standing spellbound before a 
deft-fingered catgut caresser standing 
in the gutter. 

Presently I spied in the crowd 
somebody who was obviously a music 
critic listening intently to the per­
formance. His status in the musical 
world was made obvious by the 
mingled look of distaste and admira­
tion on his face; admiration at the 
faultless technique of the kerbside 
disciple of Paganini and distaste at the 
sugary, sentimental type of music 
which he was playing and which is 
anathema to all true musicians. 

Soul searing strains. 
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Suddenly, to my surprise, the critic 
shot out his hand, grasped the neck 
of the violin and jerked it from the 
grasp of the player. To the intense 
astonishment of the crowd-and 
momentarily, I confess, of myself­
the violin continued to sob out its 
soul-searing strain while held at arm's 
length by the critic. 

Needless to say, the police were 
soon on the scene to prevent a breach 
of the peace, and full explanations 
were forthcoming. As you can guess, 
a miniaturized and transistorized 
v.h.f. receiver was built into · the hol­
low neck of the violin, the body being 
used to house the loudspeaker. The 
transmitter, playing desk and stock of 
records were being manipulated by 
an innocent-looking barrow boy a 
little way down the street. 

Electronics in the Office 
A FEW weeks ago I dropped into the 
Business Efficiency Exhibition at 
Olympia, being attracted by a good 
deal of ballyhoo in the lay Press to 
the effect that the modern efficient 
office had been completely "electron­
icized." 

I must confess that on the whole 
I was very disappointed. There were 
one or . two electronic com,puters, but 
the main "electronic " exhibit ap­
peared to be a great variety of re­
corders. I have deliberately re­
frained from using the expression 
"tape recorder" because, with one or 
two exceptions, all the machines were 
of the disc type, using modern un­
breakable records that were, as one 
exhibitor put it, completely typist­
proof, as not even the most ham­
handed Harriet could miss a day's 
typing by dropping the records. I 

was told also that discs 
were easier and quicker 
to handle than tapes for 
office work. 

There was no sign at 
the exhibition of the 
" Electronic T y p i s t," 
which we have been told 
will one day displace the 
more human type. 

One thing which cer­
tainly did interest me in 
the exhibition was the 
electric typewriter to 
whi.ch could be coupled 
a slave typewriter-or 
any number of them-in 
another room. It was, 
however, not made quite 
clear to me in which way 
this system of producing 
a duplicate copy WflS 
better than the use of 
carbon paper. 

But there is one obvi­
ous use for a slave type­
writer which occurs to me. 

A girl will no longer fill in a spare 
ten minutes by rattling off a letter to 
" Darling George " if she realizes that 
her Ovidian rhapsodies are being 
monitored by an acidulous-looking 
female office supervisor in an adjoin­
ing room. 

Psychiatrist's Corner 
I HAVE a mania for collecting odd, 
unusual and mostly worthless facts 
about radio, and the desire to collect 
them comes over me in waves. This 
phenomenon is well . known to 
psychiatrists and is, I believe, due to 
some " fixation " formed in child­
hood. 

Thus, when very young, I col­
lected useless things like matches 
and cigarette cards. But the mania 
soon gave way to one for collecting 
birds' eggs and stamps. This lasted 
until adolescence when naturally I 
started to collect blondes and 
brunettes, but eventually this proved 
as worthless and unsatisfactory as 
the cigarette cards and other things. 

At present I am collecting worth­
less wireless facts. Can any of you 
tell me when we started to measure 
our wavelengths in metres instead of 
in feet? It may surprise some of the 
younger readers of W. W. that we 
ever did so, but I can assure them 
that we did; when it is remembered 
that this country was the cradle of 
wireless it is not so surprising. 

When ships began to be fitted with 
wireless soon after the death of 
Queen Victoria, the wavelength of 
2,000 feet became a recognized 
standard. The reason was very 
simple; it was found that the dis­
tance between a ship's masts was 
such that an aerial slung between 
them radiated at maximum efficiency 
when this wavelength was used. 
Later this 2,000 feet was turned 
into the famous 600-metre inter­
national ship's wavelength. But 
when did this change from feet to 
metres take place? I believe it was 
after the first international wireless 
conference which was held in Berlin 
in 1903 and I want you, if you can, 
to confirm or correct this quite use­
less piece of information. 

Another worthless fact I want to 
know is this. We ·an know that the 
P.M.G.'s jurisdiction in the ether 
extends to an upper limit of three 
million megacycles, thus leaving us 
free to use a morse lamp without a 
wireless licence. But is there a lower 
limit to the P.M.G.'s control over the 
etheric spectrum? 

I us·ed to listen to the old · Bor­
deaux-Lafayette station transmitting 
on a wavelength of 30,000 metres. 
But suppose I wanted to try to-trans­
mit on a wavelength ten . times as 
long? I know the difficulties of 
erecting an aerial large enough to be 
an efficient radiator would stop me, 
but could the P.M.G. do likewise? 
A useless piece of information, I 
know, but, as I have said, I have a 
mania for collecting these things. 

WIRELESS WORLD, SEPTEMBER 1957 

Transistorized Tarantelle 
ALTHOUGH I am a bit of a fiddler 
I am not entitled to describe myself 
as a violinist, as an officious police 
sergeant once told me in my younger 
days when seeking to know my pro- 
fession or occupation for entering on 
the charge sheet. 

Possibly owing to the devastating 
effects of my own amateurish efforts 
at fiddling, I hold very strong views 
about it. To my mind nothing 
sounds so cacophonous as the sound 
of a tyro trying to make music by 
scraping the intestines of a defunct 
cat. It is even worse than the sound 
of the nocturnal love calls made by 
the owner of the intestines in its life- 
time. By comparison, few solo musi- 
cal instruments give me greater 
pleasure than a violin in the hands of 
a competent player. 

Some of the more offensive of the 
screech-producing fraternity are to 
be found among street musicians. I 
was all the more surprised, therefore, 
when recently I heard sounds of what 
appeared to be really inspired violin 
playing coming from the corner of 
the street. Hastening my footsteps, 
I suddenly came across a crowd of 
people standing spellbound before a 
deft-fingered catgut caresser standing 
in the gutter. 

Presently I spied in the crowd 
somebody who was obviously a music 
critic listening intently to the per- 
formance. His status in the musical 
world was made obvious by the 
mingled look of distaste and admira- 
tion on his face; admiration at the 
faultless technique of the kerbside 
disciple of Paganini and distaste at the 
sugary, sentimental type of music 
which he was playing and which is 
anathema to all true musicians. 

IR 

Soul searing strains. 

Suddenly, to my surprise, the critic 
shot out his hand, grasped the neck 
of the violin and jerked it from the 
grasp of the player. To the intense 
astonishment of the crowd—and 
momentarily, I confess, of myself— 
the violin continued to sob out its 
soul-searing strain while held at arm's 
length by the critic. 

Needless to say, the police were 
soon on the scene to prevent a breach 
of the peace, and full explanations 
were forthcoming. As you can guess, 
a miniaturized and transistorized 
v.h.f. receiver was built into the hol- 
low neck of the violin, the body being 
used to house the loudspeaker. The 
transmitter, playing desk and stock of 
records were being manipulated by 
an innocent-looking barrow boy a 
littie way down the street. 

Electronics in the Office 

A FEW weeks ago I dropped into the 
Business Efficiency Exhibition at 
Olympia, being attracted by a good 
deal of ballyhoo in the lay Press to 
the effect that the modern efficient 
office had been completely " electron- 
icized." 

I must confess that on the whole 
I was very disappointed. There were 
one or two electronic computers, but 
the main " electronic" exhibit ap- 
peared to be a great variety of re- 
corders. I have deliberately re- 
frained from using the expression 
" tape recorder " because, with one or 
two exceptions, all the machines were 
of the disc type, using modem un- 
breakable records that were, as one 
exhibitor put it, completely typist- 
proof, as not even the most ham- 
handed Harriet could miss a day's 
typing by dropping the records. I 

was told also that discs 
were easier and quicker 
to handle than tapes for 
office work. 

There was no sign at 
the exhibition of the 
" Electronic T y p i s t," 
which we have been told 
will one day displace the 
more human type. 

X One thing which cer- 
"w/T 0 tainly interest me in 
\^SjL^Jh\ ^ exhii3ition was the electric typewriter to 

which could be coupled 
a siave typewriter—or 

^EHsiSjII any number of them—in 
fJ another room. It was, 

\ L-f_ 111)) however, not made quite 
H fejiy clear to me in which way 

v this system of producing 
I a duplicate copy was 

better than the use of 
carbon paper. 

But there is one obvi- 
ous use for a slave type- 
writer which occurs to me. 

A girl will no longer fill in a spare 
ten minutes by rattling off a letter to 
" Darling George " if she realizes that 
her Ovidian rhapsodies are being 
monitored by an acidulous-looking 
female office supervisor in an adjoin- 
ing room. 

Psychiatrist's Corner 
I HAVE a mania for collecting odd, 
unusual and mostly worthless facts 
about radio, and the desire to collect 
them comes over me in waves. This 
phenomenon is well known to 
psychiatrists and is, I believe, due to 
some " fixation" formed in child- 
hood. 

Thus, when very young, I col- 
lected useless things like matches 
and cigarette cards. But the mania 
soon gave way to one for collecting 
birds' eggs and stamps. This lasted 
until adolescence when naturally I 
started to collect blondes and 
brunettes, but eventually this proved 
as worthless and unsatisfactory as 
the cigarette cards and other things. 

At present I am collecting worth- 
less wireless facts. Can any of you 
tell me when we started to measure 
our wavelengths in metres instead of 
in feet? It may surprise some of the 
younger readers of WW. that we 
ever did so, but I can assure them 
that we did; when it is remembered 
that this country was the cradle of 
wireless it is not so surprising. 

When ships began to be fitted with 
wireless soon after the death of 
Queen Victoria, the wavelength of 
2,000 feet became a recognized 
standard. The reason was very 
simple; it was found that the dis- 
tance between a ship's masts was 
such that an aerial slung between 
them radiated at maximum efficiency 
when this wavelength was used. 
Later this 2,000 feet was turned 
into the famous 600-metre inter- 
national ship's wavelength. But 
when did this change from feet to 
metres take place? I believe it was 
after the first international wireless 
conference which was held in Berlin 
in 1903 and I want you, if you can, 
to confirm or correct this quite use- 
less piece of information. 

Another worthless fact I want to 
know is this. We all know that the 
P.M.G.'s jurisdiction in the ether 
extends to an upper limit of three 
million megacycles, thus leaving us 
free to use a morse lamp without a 
wireless licence. But is there a lower 
limit to the P.M.G.'s control over the 
etheric spectrum? 

I used to listen to the old Bor- 
deaux-Lafayette station transmitting 
on a wavelength of 30,000 metres. 
But suppose I wanted to try to trans- 
mit on a wavelength ten times as 
long? I know the difficulties of 
erecting an aerial large enough to be 
an efficient radiator would stop me, 
but could the P.M.G. do likewise? 
A useless piece of information, I 
know, but, as I have said, I have a 
mania for collecting these things. 

458 Wireless World, September 1957 
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AVO in action .

The photograph

shows an AVO " D.C." Amplifier

Type 1388 being used to measure

current of the order of 10-13 A

in the ionisation chamber of an

" Avo " Radiac Survey Meter.

A radio -active source is being

used to calibrate the instrument

and a Perspex screen is employed

to protect personnel from Beta

radiation.
This is a typical example of how

the AVO organisation, working

in conjunction with Government

research authorities, continues

to make its contribution in the

fields of modern scientific devel-

opment and industrial progress.

RADIO

SHOW

Stand

62

AVO Instruments:-

Model 8 AvoMeter

Model 40 AvoMeter Mk. 11

Panclimatic AvoMeters

Electronic Test Meter

Valve Tester Type 160

Universal Measuring Bridge
Type I

D.C. Amplifier Type 1388 Radiac Survey Meters

etc., etc.

1

Model 7 AvoMeter Mk. II

Heavy Duty AvoMeter Mk. V

Signal Generators

Electronic Test Unit

Valve Characteristic Meter
Mk. III

Electronic Multimeter Type 38

A fully descriptive Brochure is available on request for each of the Aro Instruments fisted above.

AVO Ltd AVOCET HOUSE 92-96 VAUXHALL BRIDGE RD. LONDON S.W.1.

Telephone: VICtoria 3404 (9 lines)

Manufacturers of ELECTRICAL, ELECTRONIC & NUCLEONIC INSTRUMENTS and DOUGLAS & MACADIE COIL WINDING MACHINES

A
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`packaged' power

saves design time
and effort

Performance figures unaffected by capacity
loading on the H.T. output.

It's so easy to put in a ready-made, self-contained,

completely reliable Power Supply sub -unit !

A COMPLETE
RANGE OF SELF-

CONTAINEDE..,() L.B),7,11T.cS,

INTO YOUR PROJECT
SRS 156 AS 619 AS 516 AS 517 AS 515 AS 615 AS 616

VOLTAGE t 150V i 150V to
1180V

±250V or
t 300V

±250V or
±300V

t250V or
t 300V

t250V or
t 300V

=250V or
=300V

CURRENT 0.40ma 0.200ma 0.50ma 10.100ma
0-150ma or
50-200ma at 250V.
100.200ma at 300V.

0.500ma 0 -IA

A.C. OUTPUTS 6.3V 4A C.T.
6.3V IA

6.3V 4A C.T.
6.3V 4A C.T.
6.3V IA C.T.

6.3V 4A C.T.
6.3V IA

6.3V 4A C.T.
6.3V 2A C.T.
6.3V 1 A

6.3V 4A C.T.
6.3V 4A C.T.

6.3V IA

6.3V 5A C.T.
6.3V5A C.T. 6.3V 10A C.T.

D.C. SOURCE IMPEDANCE <20 <10 <10 < 1 0 <ID <ID <I SI
STABILISATION

FACTOR BETTER THAN 400:1 400:1 400:1 400:1 300:1 400:1 400:1

A.C. SOURCE IMPEDANCE
40010 1004010 <20 <20 <0.250 <0.250 <0.50 <0.50 <0.50

RIPPLE AND NOISE
CONTENT <3504V .,300o,V <250µV <3001a <ImV <3004V <3000/

DIMENSIONS
sr x 61'
x sr high

10' ,-' 10'
x 6-rt,"high

91 z 61'
X 61, ow,

91'x71"
x 61" ow,

91" x 91"
x 60' high

19' x I21"
x 10+' high

19' x 19'
X lOr high

WEIGHT 141 lbs 211 lbs 141 lbs 201 lbs 211 lbs 80 lbs approx ISO lbs

From this complete range of regulated power
supply sub -units you can choose, ready-made,
the right power source for your prototype or
production equipments. Why waste design time
and effort on a part of the problem which we
have already thoroughly covered for you ?

*LA Kr 14

These robustly made units are giving excellent
service in many forms of electronic equipments,
computers, simulators, industrial controls, etc.
Educational and servicing establishments find
them most useful as bench instruments because
of their compactness.

Notable features are
* LONG TERM RELIABILITY

* LOW SOURCE IMPEDANCE

* VERY LOW RIPPLE AND NOISE CONTENT

* GOOD STABILISATION RATIO

* LOW COST. DELIVERY EX STOCK

Power Supply Sub -unitsI

THE SOLAR FRON ELECTRONIC GROUP LTD THAMES DITTON SURREY ENGLAND
Telephone : EMBerbrook 5522 Cables : Solartron, Thames Ditto,
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! !

from Mullard
OC10 and OM new high performance

ABRIDGED DATA*

Max. junction temperature 75°C

Junction temp. rise above ambient
in free air 0.4°C/mW

Max. collector dissipation at 45°C 75mW

Max. collector dissipation at 25°C I 25mW

Max. collector voltage, grounded base
or grounded emitter:
vc (pk) max.

vic max.

-30V

-20V

MULLARD LIMITED, COMMUNICATIONS
AND INDUSTRIAL VALVE DEPARTMENT

Maximum working collector voltage tripled . . . . maxi-
mum junction temperature raised to 75°C . . . maximum
power output correspondingly increased. These features
characterise the increased performance of the new
versions of the 0070 and 0071 junction transistors-
increases which are made possible by further improve-
ments in transistor production techniques backed by
Mullard experience in the manufacture of many
hundreds of thousands of transistors.

The new 0070 and 0071 are offered for use at collector
voltages of 30V peak and 20V d.c. in both grounded base
and grounded emitter where the circuit base resistance
to earth is less than 500 ohms.

The increased maximum junction temperature now
allowed may be exploited by circuit designers either in
operating the 0070 and 0071 at the original power
dissipations at 20°C higher ambient temperatures or in
increasing the power dissipation at the original
temperature. Some low power circuits can now be devel-
oped to work at the high ambient temperature of 70°C.

A revised data sheet including a curve showing the
maximum d.c. collector voltage against external base -
emitter circuit resistance is available from the address
below.

(Common characteristics for 0070 and 0071
general purpose and audio pre -amplifier transistors.)

Mullard MULLARD HOUSE
TORRINGTON PLACE, LONDON, W.C.I

CT MV324a
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These Ur,' c,,
ACTUAL SIZE
-mode sonde,

I./.3 licence

from

F

DATA RELATING
TO SERIES 'MRE'

MINIATURE
CONNECTORS

CURRENT CARRYING
CAPACITY: 7.5 amps

BREAKDOWN VOLTAGE
BETWEEN CONTACTS:

(at sea level)
7 -contacts: 3.1 kV

14 up to 50 -contacts : 4.0 kV

AVERAGE MATING
AND UNMATING FORCE

(per contact): 8 oz.

POSITIVE POLARISATION
BY GUIDE -PINS AND SOCKETS

RIGID ALUMINIUM HOODS
WITH CABLE -CLAMPS
(vibration locks optional)
FOR COMPLETE SERIES

SERIES 'MRE'
with 7, 14, 18, 26, 34 & SO contacts

NOW AVAILABLE
FOR

PROMPT DELIVERY

ELECTRo

ETHODs
LTD

(OF STEVENAGE

- the foremost manufacturers of

miniature
connectors

GOLD-PLATED CONTACTS
made from spring -tempered phosphor -bronze

provide low contact -resistance,
prevent corrosion and facilitate soldering.

MELAMINE MOULDINGS
conforming to B.S.S. 1322

provide high arc -resistance,
high dielectric and mechanical strength.

Full technical data and illustrated
leaflets forwarded on request:
ELECTRO METHODS LTD.

12-36 Caxton Way, Stevenage, Herts.
Telephone : Stevenage 780
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VALVES

for

INDUSTRY
Power rectifiers

High vacuum rectifiers
Transmitting valves

Valves for R.F. heating
Thyratrons

Voltage Stabilisers

Magnetrons
Klystrons

Travelling wave tubes
Television camera tubes

Cathode ray tubes
Transistors

The new brochure published by English Electric

Valve Co. Ltd., gives data of the widest range of

valves for industry, communications, radar and

broadcasting made in Great Britain. A copy of

this publication will be sent on request.

'ENGLISH ELECTRIC'

ENGLISH ELECTRIC VALVE CO. LTD.
Chelmsford,Chelmsford, England
Telephone: Chelmsford 3491

AP/73
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BRIDGE DETECTORS
BRIDGE OSCILLATOR AND

DETECTOR TYPE 703
 Oscillator Frequency
 Oscillator Output
 Output Impedance

 Amplifier Sensitivity

 Indication
 Input Impedance
 Accuracy

 Immediate delivery

1,000 c/s

100 milliwatts

High: 3,000 ohms
Low: 100 ohms

Low impedance: 40
microvolts for 10% fs
High impedance: 200
microvolts for I 0% fsd

Both meter and phones

High: 600 ohms. Low: 50 ohms

A reading accuracy of 1% is obtainable on bridges using 1,000: 1

ratio arms, and a correspondingly greater accuracy where
smaller bridge ratios are employed

 Sensitivity

 Input Conditions
9 Immediate delivery

Both instruments, which operate 100-130 and 200-250 volts 50 c/s mains supply, are enclosed in stand-
ard Airmec cases and are therefore suitable both for bench use and forward mounting on a 19 inch rack.
Full details of these or any other Airmec instrument will be forwarded gladly upon request.

BRIDGE HETERODYNE

DETECTOR TYPE 775
 Frequency Range 6.5 to 751 kc/s in four

ranges

 Beat Frequency I kc/s

 Attenuation 0 to 60 db in 20 db
steps
0 to 20 db slidewire

 Indication Both meter and phones

 Selectivity Not less than 30 db dis-
crimination at I kc/s of
tune

Readable meter deflection for 5 microvolts input
Audible note in phones for I microvolt input
Transformer having screened and floating primary winding

AIRMF.4c HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND

LIMIT ED Telephone: High Wycombe 2060 Cables: Airmec High Wycombe
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lives
FOR rebtinttitiehtidek,

AND
go so 00 III

r
6 -finest insurance

I

11111 11111
0 III 1111

111111

against valve,

repla ment
sts

VIII VI
Oil IIIIII

SO NO
ISO 110

III Oil

SV-2C39A Forced air-
cooled UHF Triodc

RECTIFIERS & THYRATRONS

TRIODES, TETRODES & PENTODES
from 15mVV to 150 kW anode dissipation for all

frequencies from AF to SHF

GAS -FILLED STABILISERS AND TRIGGER TUBES

TRAVELLING WAVE TUBES

PULSE MODULATORS

VELOCITY MODULATED OSCILLATORS

VACUUM CAPACITORS

TRANSISTORS

Brochure and Technical Data available from :

Standard Telephones and Cables Limited
CONNAUGHT HOUSE 63 ALDWYCH LONDON W.C.2.
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Frequency & Time Measurement

FREQUENCY MEASURING

EQUIPMENT, TYPE 1-5A3

Transistorized throughout.
TIME measurement from 0.0001 of a second

to 11 y, days.
FREQUENCY measurement from 0.1 of a

cycle to 50 kc/s.
PERIOD measurement from 0.00001 of a

cycle to IGO c/s.
5 digit display.

Digital time base.
Accuracy better than 0.005%.
Self checking on S frequencies.

Variable display time from 0.5 seconds to
5 seconds or infinite.

Sine, square or pulse inputs.
Standard output frequencies at 0.1 c/s, I c/s,

10 c/s, 100 c/s, 1 kc/s, and 10 kc/s.
Portable - weighs only 27i lbs. and measures

14V" x 73/,'" x 11%".
Low power consumption - only 2W at UV.

Price : 1275 Os. Od.

MILLISECOND STOPCLOCK

TYPE TSA4

Transistorized throughout.

TIME measurement from 0.0001 of a second
to MO hours.

Digital counting.

Measures virtually any contact or pulse
interval time within the range stated from
common or independent sources.

Accuracy better than 4- 0.005%.

Indicated time read direct in seconds from
the cyclometer counter, four decimal places
from the meters.

Portable - weighs only 19 lbs. and measures
13' x x 7 V.

Low power consumption - only IW at 12.V.
Removable lid protects front panel and
meters when in transit.

Price : 1155 Os. Od.

Both types of equipment are constructed from Venner
plug-in stages and are therefore inherently reliable.

Write for descriptive literature

XNNEI( ELECTRONICS LTD.
Kingston By -Pass, New Malden, Surrey. Telephone: MALden 2442
Associated Companies : Venner Limited - Venner Accumulators Limited
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STRATFORD HOUSE, LONDON,
uses MULTITONE personal call

.....................
............. ................ ..........

transistors
call executives
At Stratford House, HQ of Birfield Ltd., small pocket transistor receivers
call Executives and Staff, wherever they may be, with a quiet, personal buzz.
No earpiercing bells, no strident loudspeakers here: instead-the Multitone
Personal Call Staff Location System. 'New' and 'unique' are the words for
it. A button is pressed on the control panel, a magnetic impulse travels
along a loop of wire round the outside of the building, a buzz (and speech
if desired) comes from the receiver of the man who's wanted. Nobody else
hears a thing.

The most efficient Staff Location System in existence, the Multitone
Personal Call is also one of the cheapest to install. It can be used in all sizes
and kinds of buildings from big hospitals like St. Thomas', co -parents of
the system, (1,660 ft. long by 240 ft. wide, 5 storeys high, using 70 receivers)
to smaller buildings like Stratford House (120 ft. long, 40-70 ft. wide, 3
storeys, using 10 receivers). IT COULD BE USED IN YOUR BUILDING.

Write and we'll gladly send you details.

multitonepersonal call STAFF LOCATION SYSTEM

Multitone Electric Company Ltd., 12-20 Underwood Street, London, N.I. Tel : Clerkenwell 8022
CRC TOM
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New RCA Single Sideband Transmitter -Receiver
SSB-1 PROVIDES DEPENDABLE LOW-COST RADIO

COMMUNICATION OVER MANY 100's OF KILOMETERS

RCA SSB-1 features built-in loudspeaker for monitoring
purposes. Operator can listen while performing other duties

 Costs Less To Own, Less To Operate
 8 Times More Effective -60 Watt SSB-1 equiva-

lent to 500 Watt AM Transmitter
 Saves Power-emission only takes place during

actual transmission
 Easy To Operate-simple switch selects any of

four pre tuned channels
 50% Less Noise And Interference-less distortion
 Greater Privacy than conventional AM Trans-

mission
 Spectrum Conservation- frequency space about

2.8 Kc
The SSB-1 meets the needs of private and governmental
organizations that require high quality economical radio
and telegraph communications.
RCA SSB-1 Single-Sideband Transmitters installed in
commercial and governmental operation are provid-
ing users with trouble -free dependable service over
many hundreds of kilometers under the most adverse

RCA INTERNATIONAL DIVISION

RADIO CORPORATION of AMERICA
30 Rockefeller Plaza, New York 20, N. Y.

Trademark Registered

climatic and operational conditions. Installation i?
simple-merely connect it to the antenna and suit-
able power supply. Operation is simple-non-
technical personnel can change to any of four
frequencies by turning selector switch. Easy -access
chassis permits quick channel tuning and replace-
ment of tubes.
SSB-1 telegraph signals can be received by stations
equipped for high -frequency CW. Its telephone sig-
nals can be heard by AM receivers equipped with
a beat -frequency oscillator. The transmitter's spe-
cial "Carrier -On" switch permits compatible
operation with conventional AM receivers, when
necessary. In turn, SSB-1 can receive most high -
frequency telegraph and AM telephone signals.
For full information and illustrated brochure, con-
tact your RCA distributor or send in coupon below.

RCA International Division, Dept. HF491,
Radio Corporation of America
30 Rockefeller Plaza, New York 20, N.Y.

Please send brochure on SSB-1 transmitter -receiver

MY NAME

TITLE

COMPANY

ADDRESS
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Loudspeakers and
Universally used by
leading manufacturers

of Television and
Radio Sets.

T/V
components

ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, N.15.
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SEE THE NEW COLLARO
TAPE TRANSCRIPTOR

MARK III

This new High -Fidelity Tape Transcriptor has been
designed on Transcription quality principles for live
recording, recording from F.M. Broadcasts, etc., and for
reproducing pre-recorded tapes. A twin -track model
fitted with two sets of heads, it runs at speeds of 3i-,
7* and 15 inches per second. It has low wattage input
motors, and the tape tensioning is automatic.
The operation and the braking are mechanical and per-
formed without the aid of solenoids. The 3 -speed

mechanism effects the final drive through the periphery

See .1,eorL gteatee
A/P. 26

at E/e 4feza gXote

THE

of a heavyweight flywheel and is instantaneously reversible.
The drive pulleys retract automatically when the machine
is switched off.
Several new modifications are incorporated in the Mark

including the Pause Control (which enables the operator

to record only the required parts of the programme)
and removable switches. A pre -amplifier, incorporating
bias oscillator and power pack for the Tape Transcriptor,
is now available.

4'40;4
44

RIM TURNS TO_...0:$) QUALITY PRODUCTS

COLLARO LTD., RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX
Telephone: Rippleway 5533-Telex 8748 Telegrams: Korllaro-Telex-Barking

Makers of Record Changers, Gramophone Units, Pickups, Electric Motors, etc.
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y agreement with the

BENDIX AVIATION CORPORATION U.S.A.

<3.

ELECTRICAL INDUSTRIES LTD.

will manufacture and market

in this country...

y the Bendix range of

A.N. Connectors

including the new sealed

PIGMY & UNITOR ranges

THORN ELECTRICAL INDUSTRIES LTD
AIRCRAFT COMPONENTS DIVISION

GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX
TEL: ENFIELD 5340

13
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are making an impact 022 ae whole elecbronies b2clu,s7.

TECHNOGRAPH world _patented processes can .help YOU,

consult .

TECHNOGRAPH
ELECTRONIC PRODUCTS

LIMITED
32 SHAFTESBURY AVENUE

LONDON W1
TELEPHONE: GERRARD 4532/3

'Their NEW FACTORY is 207 FLEET ROAD, FLEET, Hance,
Tglep_hone: FLEET 1500
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drArtoksso
R system

A,,1/6
Every Hi Fi enthusiast who hears a Stentorian demon-
stration agrees that " High Fidelity at realistic cost "
is no empty phrase. Look, for example, at the
system illustrated here: a full range 8" P.M. Unit

with the exclusive patented cambric cone, and a
ready -to -assemble bass reflex cabinet, finished

in highly -polished walnut veneer, providing
outstanding quality of reproduction.

Complete - for just over L16 !

JUNIOR BASS REFLEX
CORNER CONSOLE

A new contemporary -style cabinet,
specially designed to give maximum repro-
duction quality from Stentorian 8" or 10"
units, with provision for Tweeter Unit, if
required. Measures 33" x 224" x 182".

E9 . 9 . 0

H.F.8I6
8" P.M. Unit, 16,000 gauss
magnet. Fitted with cambric
cone, die-cast chassis and

universal impedance speech
coil providing instantaneous
matching at 3, 7.5 and 15
ohms. Handling capacity 6
watts. Frequency response
50-14,000 c.p.s. Bass reson-
ance 63 c.p.s. L6.17.0

PERCY
I'VILSON

Says
rather

more than
£6

it Seel
-12S to 272eto be

a snip
fordomestic

use"
" The

Gramophone

". Oct. /936

at reaWc cost
See and hear the complete Stentorian range on
Stand 65 (Demonstration Room 23) at the Radio
Show, or ask your usual dealer to demonstrate.
Fully descriptive leaflets free on request.

WHITELEY ELECTRICAL RADIO CO. LTD MANSFIELD NOTTS



16 WIRELESS WORLD SEPTEMBER, 1957

MINIATURE

CERAMIC CAPACITORS & FINEST QUALITY
FIXED & VARIABLE

MINIATURE CERAMIC CAPACITORS AND TRIMMERS CERAMIC INSULATORS
for Radio, T.V., Electronic Appliances & Interference
Suppression. MICRODISC TRIMMERS for printed circuits.

Vast range, new designs. Our
Capacitors and Trimmers are of
unsurpassed quality to build relia-
bility that sets standard of long life
and trouble free performance,
and are used throughout the
world by leading manufac-
turers.
T.C. range:- P100, NPO,
N100, N220, N500, N750,
and High -K materials with
permittivity of 2500 and 4000
FIXED
CAPACITORS:-
Disc, Tubular and
Pearl.
TRIMMERS
Disc and Tubular

Please apply for
further details
and Prices.

LOW LOSS, METALL ZED, GROUND, etc.

Radio & T.V. Cera-
mics in Low Loss
High Frequency
material.

Valve Holder Bases, Switch
Stators, Coil Formers-rib-
bed and metallised, Stand-off
feed -through Bushes, Pil-
lars, hermetic seals, etc.
Many types of metallized
Bushes, seals, pillars, tubes,
etc., for all applications.

If you want to improve the quality of your products, send us your enquiries for fixed
Capacitors, Trimmers and Ceramic Insulators. Catalogues of a very wide range
of standard types are available on request.

STEATITE INSULATIONS LTD.,
25 SOMERSET ROAD, EDGBASTON, BIRMINGHAM, 15.

Telephone: . . . . EDGBASTON 5381/2.
Telegraphic Address: "STEATITE -BIRMINGHAM, 15"
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RADIO
EXPORT

TUBES
ONLY

1900 types of both receiving and transmitting tubes in stock.

In addition, a comprehensive range of crystals and some types of

transistors and trustworthy tubes are available.

Our price list issued last July

contains many new types.

PRICE AND STOCK LISTS ON APPLICATION

Your specific enquiries for special types to CV. JAN and MIL

specifications are invited.

Our organisation is A.R.B. approved.

HALL ELECTRIC LTD
HALTRON HOUSE, 49-55 LISSON GROVE,

LONDON N.W.1.

Tel.: Ambassador 1041 (5 lines) Cables: Hallectric, London

HEig).12N,
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SPECIALISTS FOR OVER 20 YEARS IN HIGH QUALITY

GOOD
PB409

RADIOGRAM CHASSIS

* 9 valves -6 watts peak output *

Full VHF band (88-108 Mc/s) plus

Long, Medium and Short * Push-pull

output with Negative Feedback *

Full Audio -frequency range (20-20,000

cps) * Separate Bass and Treble lift

and cut controls * Quick -action

 Piano Key " selectors * Magic Eye

tuning * E CC85, E CH8 I , EF89,

EABC80, ECC83, 2 x EL84, EZ8I,

EM81.

PRICE: 28 GUINEAS

quality
Audio a Radio
equipment

BETTER
AF105

THREE -IN -ONE UNIT

* AM and FM Tuners and High Fidelity

Amplifier on one compact chassis

*10 valves-I0 watts Push -Pull output

*Full VHF band plus Long, Medium

and 2 Short * Frequency range 15-

30,000 cps * Distortion 0.5% * Hum

60dB * Separate extended range Bass

and Treble controls * 20dB Negative

Feedback over 3 stages.

PRICE: E37

You are cordially invited to call at our Holloway
Showroom (9-6, Sats, 5.30) for full demonstration
of these and other models in our range. Please post
this coupon for descriptive literature and details o
Hire Purchase, Home Trial facilities and Guarantee.

NAME

ADDRESS

WWS

Output: 10 watts nominal, 20 watts
peak. Response: Within IciB 15-

30,000 cps. Distortion: 0.1%. Hum:
80dB down. Sensitivity: 8mV.
Output Valves: 2 x EL34. Equaliser:
6 position. Filter : 6 position. Inputs:
Mic, Radio, Gram, Tape (and record).
Bass and Treble: Separate controls
± 15dB. Negative Feedback: 28dB

overall, 3 loops. Pick-up Matching :
4 position selector. Power Supplies:
320 v. @ 60mA; 6.3 v. @ 2A. Weight:
Amplifier - 25 lb. Control Unit -5 /b.

PRICE: E32

BEST
A10 MK II

HIGH FIDELITY AMPLIFIER

with, of course,

the FM61 VHF TUNER

to obtain the full benefit of the
superb quality of VHF/FM
transmissions.

PRICE: E22/1/-

BSRA EXHIBITION, Waldorf Hotel, Sept. 20, 21, 22. Our Room No. 125.

Armstrong WIRELESS & TELEVISION CO. LTD., WARLTERS ROAD, LONDON, N.7. Tel : NORth 3213
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OBVIOUSLY
" The frequency -swept generator connected to the

input of the r.f., i.f. or video stages of the receiver,

and a c.r.o. synchronised to the sweep frequency, permits

viewing of the receiver output, while internally generated

calibration pips superimposed on the display enable tuning

and bandwidth adjustments to be made

with precision."

THAT'S the Marconi V.H.F. Alignment Oscillo-
scope in a nutshell. If he'd had any breath left

our young student might have added that other
important applications include the adjustment of
discriminators in f.m. receivers and the matching
of aerials to transmission lines.

However, the lad's penetrating observation will
have revealed to those who are no less observant
that here is another important Marconi instrument.

If you don't know as much about it as he does/ it's time you did. Write and ask for the full facts
and we'll send you an informative leaflet post-haste.

MARCONI V.H.F.
ALIGNMENT OSCILLOSCOPE

Type TF 1104

For use with television and f.m. receivers. Frequency -
swept output and visual display on built-in c.r.t.
facilitates rapid evaluation and alignment without
ancillary equipment. R.F. ranges : v.h.f. bands II
and III. I.F. range: 10 to 40 Mc/s. V.F. range:
5 kc/s to 10 Mc/s. Frequency sweep : 10 MO max.,
with marker pulses at 0'5, 1'0, or 5 Mcis intervals.

AM & FM SIGNAL GENERATORS AUDIO & VIDEO

OSCILLATORS FREQUENCY METERS VOLTMETERS

POWER METERS DISTORTION METERS FIELD

STRENGTH METERS TRANSMISSION MONITORS

DEVIATION METERS OSCILLOSCOPES, SPECTRUM &

RESPONSE ANALYSERS QMETERS & BRIDGES

MARCONI INSTRUMENTS LTD ST. ALBANS  HERTFORDSHIRE  TELEPHONE: ST. ALBANS 56161
London and the South: Marconi House, Strand, London, W.C.2. Tel: COVent Garden 1234

Midlands: Marconi House, 24 The Parade, Leamington Spa. Tel : 1408 North: 30 Albion Street, Kingston -upon -Hull. Tel: Hull Central 16347
WORLD-WIDE REPRESENTATION

TC 104
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© WESTINGHOUSE MO

Tvl I N IATU R E
-

E S

Visit Stand No. 113, Radio Show, Earl's Court,
27th August to 7th September 1957
Write for full details to Dept. W.W.9,

WESTINGHOUSE BRAKE & SIGNAL CO. LTD.
82, York Way, King's Cross, London, Ni. T Sittakus 6432



SEPTEMBER, 1957 WIRELESS WORLD 21

WI X
AWRECORDING EQUIPMENT

EDIE ITAL. PE

///47 MAGNETIC
RECORDING TAPE

77"

88'

99'

"PEN TESTED"
for professional applications.
Available on a range of spool
sizes covering all professional
and domestic hub machines.

GENERAL PURPOSE
is a standard thickness base
tape giving maximum sen-
sitivity.

LONG PLAY
is a specially developed thin
base tape giving an increase
of 50% playing time

MODEL TR51

This new Transportable Recorder replaces the
well-known Model TR50 which is used by
broadcasting and recording organisations and
industrial research establishments throughout
the world, meeting their exacting recording
requirements under mobile conditions.
Model TR51 is built to C.C.I.R. recommendations and
incorporates the proven features of its predecessor.

RANGE OF MODELS

Model TR51A Full Track 15 and 74 i.p.s.
Model TR51B Full Track 72 and 3* i.p.s.
Model TR51C Half Track 15 and 74 i.p.s.
Model TR51D Half Track 74 and 3* i.p.s.

For further details write to:-

E.M.I. SALES & SERVICE LTD.

(Recording Equipment Division)

HAYES  MIDDLESEX

MODEL L/2

The L/2 Battery Portable weighs
only 144- lbs. (including batteries),
is compact and easy to carry. It
is used by broadcasting organisa-
tions throughout the world, (in-
cluding the B.B.C.) for a variety
of outdoor recording purposes.
Where portability, combined with
accurate and authentic quality
recording, is essential-the L/2
Recorder provides the complete
answer.

ESIII
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Voltage Reference and
This comprehensive range of Mullard gas -filled voltage reference and stabiliser
tubes fulfils the needs of a variety of applications-both civilian and military.

The tubes are highly stable and mechanically strong. They have a long life
and their operating characteristics are well defined.

Most of them are available to British Services CV Specifications and in Special
Quality versions-both pinned and flying lead-for operation under rigorous
conditions of shock and vibration.

Further information and data are readily available upon request at the
address below.

85 -volt reference
tube. This is the
most widely used
reference tube in
industry and com-
munications.

Voltage Reference Tubes

Abridged Data for Reference Tubes

85 -volt subminiature
reference tube in-
tended for applica-
tions where space is
at a premium.

These tubes provide a constant voltage standard of
extreme accuracy. They are normally operated at
the optimum constant current.

(Please send for details of Special Quality Versions)

Burning Typical
Voltage Min. Max. Drift in Max. Voltage

Preferred Range at Voltage Incre- Burning jump of typicalType Equivalent CV No . Construe- Operating Preferred for mental Voltage cube at preferredNo. U.S. Type tion Current Operating Ignition Resistance per operating current
Current 1000 hrs.

(mA) (V) (V) (ohms) (%) (mV)

85A2 - CV449 B7G 6.0 83 to 87 115 450 0.1 5

85A3 5783 - Sub -min.
flying
lead

1.5 to 2.0 84 to 88 130 1000 0.5 5

rrLrtqlOWL,Vcag.WrAlkgp.:5-,11.4ti,:W4:8;6.3!;::1.7?.f.'AL?

Mullard
COMMUNICATIONS AND

INDUSTRIAL VALVE DEPARTMENT

Mullard Ltd., Mullard House,
Torrington Place,
London, W.C.1
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Stabiliser Tubes

This 75 -volt stabiliser
combines a good regu-
lation voltage with
long term stability and
a wide range current of
2 to 60mA

90 -volt subminiature
voltage stabiliser tube
equivalent to the 5644.

90 -volt and 150 -volt
stabiliser tubes. These
two tubes offer parti-
cularly good long term
stability and close
tolerance charae
teristies.

The most important
feature of these 108 -
volt and 150 -volt stabi-
liser tubes is their 1pw
regulation voltage. The
150C4 is an improved
version of the 150C2.

These tubes are designed to give a constant outputVoltage Stabiliser Tubes voltage despite wide variations of input supply.
They have a wide current range and good regulation.

Abridged Data for Stabiliser Tubes (Please send for details of Special Quality Versions)

Type
No.

Equivalent
U.S.

Type
CV No. Construction

Nom. Burning
Voltage

(V)

Min. Ignition
Voltage

(V)

Current
Range
(mA)

Max. Regulation
Voltage  

(V)

75C1 - - B7G 75 I IS t 2.0 to 60 8.0

90C1 - - B7G 90 115t 1.0 to 40 14

90C2 * 5644 CV3987 Submin.
flying lead

90 125 § 5.0 to 25 5.0

108CI 002 CV1833 B7G 108 133 § 5.0 to 30 4.0

15082 - CV2225 B7G 150 180 I' 5.0 to 15 5.0

150C4 0A2 CVI 832 07G 150 IBS § 5.0 to 30 8.0

**

Preliminary information only.

Measured over the range Imin. to Imax., where I = Operating Current.

This voltage covers operation in daylight or complete darkness.

In total darkness a somewhat higher voltage is required for ignition.

W/MV306a
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/free is the be

selling p01 r
11;$1

:744* -44'4.

414

A revolutionary miniature ceramic
record player cartridge with two

sapphire tips.
POWER POINT is a proved sales success-over
3,000,000 have already been sold abroad!

POWER POINT can be fitted to all popular pick-
up arms.

POWER POINT is so easy to handle and so quick
to replace-it solves your stylus replacement prob-
lems!

POWER POINT gives higher fidelity, longer life,
and reduces record wear to a minimum.

OVER 3,000,000 Alielliga
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.,4

POWER POINT is a " must " for
anyone with a record player

POWER POINT is backed by attrac-
tive display material and a carefully
planned advertising campaign.

't)

Visit us at the
RADIO SHOW
in Room No. D18

through the courtesy of
Ambassador Radio &

Television, Ltd.

:,...,
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£1,000 IN PRIZES!
A EUROPEAN TOUR

FOR WINNING
Wholesalers and Retailers !

T.V. Sets, Radios and Record Players
for your customers !

You can profit from
POWER POINT!

FOR FULL DETAILS

write to :-E. V. LIMITED,
Camp Bird House,

Dover Street, London, W.1.
Telephone: Hyde Park 8292.

ARE ALREADY IN USE ABROAD !
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The loudspeaker enclosures in this new
range are designed to take full advantage of

the outstanding performance of Tannoy
Dual Concentric Loudspeaker Units. For the

first time the dual -throated port principle is
employed, marking a notable advance

on the more orthodox type of reflex cabinet.
Both corner and side wall models make
optimum use of the additional acoustic

loading offered by walls and floor.
Styling is modern but restrained and a wide

range of carefully chosen veneers is available
to blend with any furnishing scheme. Cabinets

are hand -polished and fitted with tygan
plastic fabric coverings-acoustically superior

to cloth or metal, and easily cleaned
with a damp sponge.

CANTERBURY

Height 3'-I", width 2'4", front to rear corner I'-5"

HIGH FIDELITY

DOMESTIC LOUDSPEAKERS

TANNOY PRODUCTS LIMITED. Practitioners in Sound
West Norwood  London  SE27  Gipsy Hill 1131

BASIC SPECIFICATION
12" and IS" models

Frequency response
30-20,000 c.p. + 3dB.

Polar Distribution for
600 inc. angle-4dB. at
10,000 c.p.s.

Intermodulation Products
less than 2%

YORK

Height 3'-91", width 2'..8", front to rear corner 1'-101"
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PERFORMANCE ASSURANCE WITH

tO

ifflum411

Model 1071K Double Beam Kit Oscilloscope
List Price £57.10.0

COSSOR
PRINTED CIRCUITS

AN INSTRUMENT RANGE
IN KIT FORM

Q. Why has Cossor Instruments decided
upon this innovation ?

A. To make available a range of first-class
measuring instruments at a considerable
saving in cost to the Buyer.

Q. Are Kit instruments inferior in perform-
ance to their Factory -built equivalents ?

A. Certainly not. If assembled and wired
exactly in accordance with the Manual
of Instructions.

Q. A certain skill must, surely, be required
to build these instruments?

A. None beyond the ability to use a small
soldering iron.

Q. How can a performance specification be
maintained without setting up test equip-
ment ?

A. Largely by the use of PRINTED CIR-
CUITS which allow no interference with
the layout of critical parts of the circuit.

Q. How many Kit instruments are at present
available ?

A. Three. Two Oscilloscopes, a Single -
Beam and a Double -Beam, and a Valve
Voltmeter. Others will follow shortly.

Q. Could I have more information on these
interesting instruments?

A. With the greatest of pleasure. Just write
to :

COSSOR INSTRUMENTS LIMITED
The Instrument Company of the Cossor Group

COSSOR HOUSE HIGHBURY GROVE LONDON, N.5
Telephone: CANonbury 1234 (33 lines) Telegrams: Cossor, Norphone, London Cables : Cossor, London
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"7,10,11WOZZMO,
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POWER PAM
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Little fellows making

POWER' / %

,

o

0 VI

Top manufacturers and designers have been quick to grasp the

advantages offered by the recent introduction of the Ever Read

Power Pack range of batteries for transistor duties and are exploiting the

enormous potential they offer in the design of portable transistor

equipment. Have you considered how Ever Ready Power Packs

might help develop new lines in your business?

Write or telephone today for comprehensive leaflet which gives full details, to: Sales Department
(Technical Service) The Ever Ready Company (G.B.) Ltd., London, NJ. Tel: Archway 3030.

VER READY

11111111111111111lig

EXTRA
POWER ,,,,r,P;v,Fz for/ life

* The illustrations show only three of the new range of Ever Ready Power Packs.
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swiMt, to Super
In buying solder for manufacturing purposes there is only one sound

principle . . . buy the best.

Otherwise you are risking the dependability of your products and the
reputation of your firm.

Incorporating Enthoven's

unique 6 -channel stellate core,

SUPERSPEED is everywhere

recognised as the most efficient

cored solder wire for general

assembly work on radio, television,

electronic and tele-communication

equipment. But there is

also an Enthoven solder product

that is the best for every other

engineering and manufacturing

application. Please write today for

the new edition of our brochure

"Enthoven Solder Products"

-or consult us quite freely

on your particular problems.

By relying on ENTHOVEN for all your soldering

requirements you are banking on the best known name

in the industry -a name that represents nearly r50 years

experience in non-ferrous metals and an incomparable

record in research and development.

tNTH avEN SOLDER PRODUCTS

ENTHO /EN SOLDERS LTD., DOMINION BUILDINGS, SOUTH PLACE, LONDON, E.C.2. MONarch 0391
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FERRANTI FERRITES

MICROWAVE
FERRITE TYPE F5X

 Available in rod or slab form.

 Suitable for X -Band frequencies
and above.

 Specific rotation 30°/cm.

 Figure of merit 330°/db.

 Permittivity 12 approx.

Microwave measurements carried out at
9,750 Mcis. on a 0.2' diameter rod sup-
ported in 0.7' diameter waveguide. The
permittivity of the supporting material
was virtually unity.

FERRITE
SWITCH

 Minimum frequency band 9,600
to 9,800 Mc/s.

 Insertion loss 0.5 db max.
 Peak attenuation 30 db min.
 Power handling capacity 30

Watts mean.
 Dimensions 11" x 1 -fr x 2" long.
 Total weight 3 ozs.

FERRITE
ISOLATOR

Designed for operation up to a peak
incident power level of 75 kW or a
mean incident level of 75 Watts. The
reverse attenuation is greater than 20 db
over any 10% frequency band between
8,500 and 10,000 Mc/s with forward
attenuation less than 0.8 db. V.S.W.R.
less than 1.2 over the frequency band.

FERRANTI LTD FERRY ROAD EDINBURGH
ES T39
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Audzomaster-Me

The very brief details given are nevertheless sufficient to show
that the Audiomaster has been designed and produced without
limitation or restriction. Here, in fact, is an amplifier which really
does sound better than any other. Unique in performance, attrac-
tive in appearance. Audiomaster meets the highest professional
requirements. The standard of workmanship and components
used is unparallelled. You must hear it for yourself.

pre -amplifier control unit
CONTROLS SELECTOR SWITCH positions

dB:-
-5-
-0-
-5_-5-

-20

__---,1
'2

/<-3__.....--<-3

Input Selector Switch (10 positions). Tape N.A.R.T.B. C/S 20 30 50 100 200 500
3 -position Microphone Switch. Tope C.C.I.R.
Filter Slope Control. Disc L.P. +5

1180-Low - Pass filter switch. Disc R.I.A.A.
Treble Control. Disc A.E.S.
Bass Control. Disc N.A.B.
Loudness Compensating Control. Disc Flat. -15-
Amplifier/Record/monitor control. Microphone. -20-
Volume Control-On/off switch. Tuner. -25-

Auxiliary.
2030 50 100 200 500C/5

power amplifier
Rated Power Output

25 Watts.
30 Watts at less than 0.1% total
distortion.

Power Response
Within 0.5 db of I KC/S level at
20 Watts, over range 30 C/S to
20 KC/S. Instantaneous peak power
output in the order of 60 Watts.

Frequency Response
Within I db of I KC/S level
15 C/S -100 KC/S.
Within 0 db of I KC/S level
15 C/S - 50 KC/S.

Harmonic distortion (at 400 C/S)
Less than 0.05% at 20 Watts.

Hum and noise
Better than 95 db relative to 20 Watts
with 10 K/ohms source resistance.

PRICE COMPLETE

£59.10.0

Intermodulation distortion
(40 C/S modulating 10 KC/S in a

ratio of 4 to I). 0.7% with peak
corresponding to 20 Watt sinewave
power. 1.0% with peak corresponding
to 30 Watt sinewave power.

Sensitivity
240 My for 25 Watts out.

Phase Shift
10 degrees maximum at 10 C/S.
20 degrees maximum at 20 KC/S.

Output Resistance
0.3 ohms at 40 C/S. I KC/S and 20
KC/S at 20 Watts output.

Damping Factor
50.

Output impedance
4, 8 and 16 ohms selected by
switchings.

420-1
4,i5j
410-
+5-

d8.01
5

-I0-
-i5-
-20-1

+I-
+ 005 -
dB 0

-0'05-
-I

20 30 50 100 100 500 1K 2K 51( I01( 2011301<

Microphone compensating curves

±
1

IK 2K 51( 10K 20K 30K

Filter characteristics

IK 21( 5K 10K 20K 30K

Disc playback characteristics

'
LP

R [AA

NA fl

12).A.A

C/S 20 30 40 160 zbo sbo IK 2K SK IOK 20K 30K

Power & frequency response curve of power amplifier

I P.

for reproduction that's out of this world ...

udiomastex*

A W. &N. Electronics product distributed throughout the U.K. by Musicraft
Write for full information, or better still,
see it and hear it at Musicraft's showrooms.
Export enquiries welcomed.

20/22 High Street, Southall, Middx. SOUthall 3828

13 King Street, Richmond Surrey. RIChmond 6798
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TELCON

FMITRON

MASK No SIC

TELCON Nn T18

?GU, CENTUO
MASK SIC

TELCOM h

MULLARD Ul : -

MASK h,

TE LAC CP MI
MUMETAL SHIELDS

Precision Cathode Ray Tubes demand
perfect screening. Telcon's high perme-
ability low -loss magnetic alloy MUMETAL
has proved in practice to be many times more
effective for this purpose than any other
material of equal thickness.

The Telcon Metals Division is pleased to
announce that it has now in production a
standard range of MUMETAL Shields for
Cathode Ray Tubes of the more popular
types made by leading manufacturers such
as CINEMA -TELEVISION, COSSOR,
EDISON - SWAN, EMITRON, G.E.C.,
MULLARD and loth CENTURY
ELECTRONICS LTD. Details and draw-
ings are available on request. Special Shields
can be made to customers' specifications.

Rubber Masks are available from The
Standard Insulator Co. Ltd., Camberley,
Surrey, for use with these Mumetal Shields.

Visit the
Telcon Stand

No. 293

TELCON No E.T.4
EMITRON CR 122 (5 BKPT
MASK No SIC 5965

S.B.A.C.
Farnborough
1st -8th Sept.

TELCON No E.S.1
EDISON-SWAN 30 C.2
MASK No SIC 5965

TELCON No M2
MULLARD TYPE DG16- 22
20th CENTURY 86R0 110
MASK SIC 5828

TELCON No G3

CINEMA TELEVISION 90E84
G.E.0 (4412 SERIES
MASK No SIC 5827

TELCON No 715
20th CENTURY 06506-240

ELCON NO, III
20!20! CENTUPY UCSQ -- SESQ

ASK No SIC 5S99

THE TELEGRAPH CONSTRUCTION & MAINTENANCE COMPANY LTD
HEAD OFFICE Mercury House, Theo aids Road, London WCI. Tel. Holborn 8711

ENQUIRIES to Metals Division, Telcon Worlds, Manor Royal, Crawley, Sussex Tel. Crawley 1560
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Voltage Regulating Relay

Iwo forms of the relay are available,
either fully hermetically sealed or en-
closed and tropicalised but unsealed.
The inter -service reference numbers are
as follows:-
Unsealed
ZA 44706 25.5V. make 23.5V. break
ZA 44707 12.75V. make 11.75V. break

Sealed
ZA 44704 25.5V. make 23.5V. break
ZA 44705 12.75V. make 11.75V. break

ZA44704
ZA44706

!Mir:1.,r assakoint

ZA44705
ZA4 4707

mow

The Voltage Regulating Relay was
designed in co-operation with S.R.D.E.,
to reduce voltage variations in
certain essential circuits of radio sets
and has many other applications of a
similar nature.

This is particularly necessary in the case of vehicle -borne
equipment, with power supplies consisting of lead acid batteries
and a small charging generator.

The armature is balanced to withstand vibration, and the
complete relay has been subjected to severe vibration testing.

Magnetic shielding is achieved by the iron case, enabling the
relay to be used within reasonable proximity of transformers,
chokes, etc.

The Voltage Regulating Relay complies with the stringent
Ministry of Supply specification No. 166/1, to operate within
tolerance, over a temperature range of -40°C. to +85°C.

MAGNETIC DEVICES LIMITED
A.I.D. & A.R.B. approved

(;) EXNING ROAD, NEWMARKET. SUFFOLK
Telephone: Newmarket 3181/2/3 Telegrams: Magnetic Newmarket

MD20A
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These have been in regular quantity
production for the past two years,
and have proved themselves reliable
and stable in a variety of applications.
They are admirably suitable for all
forms of DC to DC or DC to AC
Converters, High Power portable
Amplifiers and Public Address
Equipment. "GOLTOP" Power
Transistors are the first to be offered
for immediate delivery in quantity.
Representing the latest develop-
ments in semi -conductor technique
for power applications, these
entirely British -made p -n -p
Germanium Junction Transistors
will open up entirely new fields to
designers of industrial, commercial
and military equipment.

POWER TRANSISTORS
available NOW in commercial quantities

Available in 6 TYPES, all for 10 -watts power dissipation:
V15/10P. V15/20P. V15/30P. for 15 volts max.
V30/10P. V30/20P. V30/30P. for 30 volts max.

* High power rating-up to IOW at
audio and supersonic frequencies.

Maximum Collector Power Dissipation
(DC or Mean) for all types

,
,amb=25°C

tamb )25°C
ReductionPC

* High current ratings up to 3A DC.

* Long life.

(1) Clamped directly on to 50 sq. in. of
16 S.W.G. aluminium 10W 200mW * Excellent resistance to mechanical

shock.
(2) Clamped directly on to 9 sq. in. of

16 S.W.G. aluminium 4W 80mW
* Hermetic sealing and rigorous manu-

(3) As (2) but with 2 mil mica washer
between heat sink and transistor 2W 40mW

facturing control ensure uniformity
and stability of a high order.

(4) Transistor only in free air 1W 20mW

British Design, Materials and Craftsmanship

Data sheets gladly forwarded on request

All trade enquiries to: Newmarket Transistor Co. Ltd.
TA 10705

Exning Road, Newmarket. Telephone: Newmarket 2963 and 3203
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Aero
Research

Limited
A Ciba Company

DUXFORD, CAMBRIDGE

Telephone: Samson 2121

Stand-off insulators, such as these, are
made in vast numbers for all branches
of the electronics industry. In each
insulator the terminals and bases arc
bonded permanently to the ceramic
with Araldite epoxy resin adhesives.
By this method, outstanding adhesion
is combined with resistance to
moisture, high temperature and
corrosive agents. The insulators shown
here are made by Oxley Developments
(Deal) Ltd.

Araldite epoxy resins ha:, .: remarkable
range of applications
They are used

* for bonding metals, poiLetain, glass etc.
* for casting high grade soad electrical

insulation
* for impregnating, potting or sealing

electrical windings and components
* for producing glass fibre laminates
* for producing patterns, models, jigs

and tools
as fillers for sheet metal work

7as protective coatings for metal, wood
and ceramic surfaces

Araldite
epoxy resin adhesives

Araldire is a registered trade name
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MICROSECOND CHRONOMETER

This equipment is designed to measure small intervals of time to

a high order of accuracy and two ranges are provided:

(1) 1 (i.sec. to 1 sec. in steps of 1 tisec.

(2) 10 l,sec. to 10 sec. in steps of 10 i.sec.

Accuracy of each range is better than ± 0.005% ± the step
interval.

Full details on this and other 'Cintel' Chronometers are available
on request.

CINEMA TELEVISION LTD

A COMPANY WITHIN THE RANK ORGANISATION LIMITED

WORSLEY BRIDGE ROAD

SALES AND SERVICING AGENTS:
Hawnt & Co. Ltd., 59 Moor Street, Birmingham, 4
Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow
McKellen Automation Ltd. 122 Seymour Grove- Old Trafford. Manchester, 16

LONDON S.E.26
HITHER GREEN 4600
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'MULTICON' PLUGS AND SOCKETS

The reliability of the connectors used can determine the
dependability of electrical and electronic equipment.

In the range of Painton 'Multicon' Plugs and Sockets are types
suitable for most applications, whether used as cable connectors,

for linking cables to panels or chassis, or as unitors.

In addition to the type of cover illustrated, there is
a similar range with die-cast covers allowing checking of the

connections without interrupting the operation of the circuit.

Please ask for full details of Painton
'Multicon' Plugs and Sockets.

pm NTQN
(A/,,,Zaa-Nve-te-Iv

611-11-a4t1

13141
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NEW TRANSISTOR -CURVE TRACER

HIGH COLLECTOR CURRENT
PNP transistor, collector current vs
collector voltage with constant -current
base steps. Collector sweep is 0 to
5 v with a 0.25 -ohm load, base cur-
rent is 50 ma/step. Vertical deflec-
tion is 7000 ma /div, horizontal 0.5
v/div.

HIGH INPUT CURRENT
PNP transistor, collector current vs
collector voltage with base grounded
and constant -current emitter steps.
Collector sweep is 0 to 1.5 v, emitter
current 200 ma/step. Vertical deflec-
tion is 200 ma/div, horizontal 0.1
v/div. Zero voltage is at center scale.

... ..

LOW INPUT CURRENT
NPN transistor, collector current vs
collector voltage with constant -current
bose steps. Collector sweep is 0 to
1.5 v, base current I microamp/step.
Vertical deflection is 10 microamp/
div, horizontal 0.1 v/div.

Represented in

Great Britain by

LIVINGSTON

LABORATORIES, LTD.

Retcar Street, London N. 19
Archway 6251

has 10 -Ampere Collector Supply
2.4 -Ampere Base Supply

Displays 4 to 12 curves
per family

with input current from
1 MICROAMP/STEP

TO 200 MILLIAMPS/STEP

The Tektronix Type 575 traces characteristic curves
for both PNP and NPN transistors on the face of a cathode-ray
tube. Seven different types of curves can be plotted. Vertical
deflection is calibrated in collector current, base voltage, base
current and base source voltage. Horizontal deflection is cali-
brated in collector voltage, base voltage, base current and base
source voltage. Collector current supply is capable of 10
amperes from 0 to 20 v, 1 ampere from 0 to 200 v. Constant
current or constant voltage step supply to either base or emit-
ter is calibrated in 17 values from 1 microamp/step to 200
milliamps/step, and in 5 values from 0.01 v/step to 0.2 v/step
with 24 values of driving resistance from 1 ohm to 22 kilohms.
Input steps are adjustable from 4 to 12 per family, with repeti-
tive or single-family display.

TYPE. 575 TRANSISTOR -CURVE TRACER £373
Delivered in England The above price is exclusive of duty.

Tektronix, Inc.
P. 0. Box 831D, Portland 7, Oregon, U.S.A.

Phone CYpress 2-2611 TWX-PD 265 Cable: TEKTRONIX
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NOW

a moulded trac
potentiometer

at the same cost as
sprayed track types

The dual advantages of high efficiency and low
cost per unit have been achieved in this im-
proved preset potentiometer. A carbon track
is moulded directly onto a blanked insulated
base, and this, in conjunction with the moving
carbon contacts, offers far superior quality
performance than has ever previously been
available at such low cost. The maximum
power rating of the control is half -watt.
Outstanding advantages are:

* LOW COST
* HIGH STABILITY -

PRECISION ACTION
* LONG LIFE
* LOW NOISE
* IMPROVED SHELF LIFE
* EMINENTLY SUITABLE

EXPORT EQUIPMENT
Full details of specification will gladly be

sent to designers in response to requests quoting
`Potentiometer Type PP'.

Patents Pending.

[Plessey
THE PLESSEY COMPANY LIMITED
SWINDON COMPONENTS DIVISION
KEMBREY STREET, SWINDON, WILTS
Telephone : SWINDON 5461

SC.5
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A

CONSTANT VOLTAGE TRANSFORMERS

GD.I6

Mains Voltage

there's a case for eikanote
Arkwright's "spinning jenny" of 1769 laid the foundation of today's
vast textile industry. From that relatively simple mechanical device has
grown a wide range of electronically controlled equipment. The
starting -up and operation of these mammoth machines imposes heavy
loads on the power supply which results in local voltage fluctuations.
Control gear must be protected against these fluctuations. That is
one of the functions of "Advance" Constant Voltage Transformer.

" Advance " Constant Voltage Transformers provide a.c. voltage stabilisation
of + 1% for input variations of up to 15% at maximum load. For power
requirements from 4 to 6,000 watts, they are automatic and contain no
moving parts.

Full technical details available Leaflet W.28

ADVANCE COMPONENTS LIMITED
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. Telephone: HAInault 4444
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WORLD APPRO

so

VAL
FOR THE RANGER

Pye Ranger V.H.F. equipment has received approval from the British
G.P.O. for land, marine and international marine applications employing
A.M. or F.M. systems, type approval from the Canadian D.O.T., and type
acceptance by the F.C.C. of the United States of America.
No other company holds so many approvals for this type of equipment.
Ranger equipment now covers every conceivable requirement, and will
continue to do so for many years to come.
Ranger equipment now in full production is designed for all channel
spacings including 20 and 25 kc/s. for frequency ranges from 25 to 174 Mc/s.,
for power ranges up to 1 kilowatt and for A.M. or F.M. modulation. This
range has been designed to expand the application of Pye Radio -Telephones
already in constant use all over the world.
No matter what your V.H.F. requirements, Pye Telecommunications
Ltd., can fulfil them. Your inquiries are invited.

111A

Telecommunications
CAMBRIDGE ENGLAND

Pye Telecommunications distributors in 91 countries ensure trouble -free service.

PYE TELECOMMUNICATIONS LIMITED  CAMBRIDGE ENGLAND
Telephone: Teversham 3131 Cables: Pyetelecom Cambridge
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MULLARD

HIGH EFFICIENCY

POT

CORES

have these outstanding features
. .

05..p ,44

ti

14mm

--v. 6'M-RWV;71,e4,-,"

25mm.

4-

ktf

Mullard

7.

^e..1

* Pot core design facilitating rapid assembly

* Small size

* High value inductance

* Low losses resulting in high Q values

* Very fine setting accuracies

* Operative over a wide frequency range

* Controllable temperature coefficient

Wherever high quality pot cores are

required, there will be a Mullard type

available to meet the specification, further-

more, they can be supplied wound to
customers individual requirements.

Write now for full details of the compre-

hensive range currently available.

'Ticonal' permanent magnets
Magnadur ceramic magnets
Ferroxcube magnetic cores

MULLARD LTD., COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE W.C.I
MC 255
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HARTLEY-TURNER
SOUND EQUIPMENT
The Hartley -Turner 20 Watt Amplifier has been
designed with first rate performance as the main
objective. With a power handling capacity of
20 watts the full dynamic range of an orchestra
can be reproduced without distortion even on
peak levels.
This unit when terminated by a high grade
loudspeaker such as the 315 results in a clarity
of reproduction which is rarely obtainable with
other equipment.

BRIEF SPECIFICATION
Input Sensitivity: 1 Volt for full output into 4 or

16 ohm load.
Frequency Response: Flat 40-20,000 c/s (-1.5 db

at 32 c/s; -4db at 30 Kc/s).
Hum Level: -80 db at 20 Watts.
Additional Power Supplies: 6.3 V. at 1 A., 300 V.

at 5 mA. (stabilised), 6.3 V. at 2 A., 300 V.
at 25 mA.

Chassis Size: 12in. x 18in. X 8in. high.
Weight: 27 lb.
Power Requirements: 100-125 V. A.C. or 200-

250 V. A.C., 50-60 c/s.

Price £33 0 0
(Carriage Paid in Great Britain)

H. A. HARTLEY CO. LTD.
66, WOODHILL, WOOLWICH,

LONDON, S.E.18
Telephone: WOOlwich 2020 (Ext. CB.32)

(An A.E.I. Company)

1

IRIE\Aiorg
Al'TR a I.
problems

can be solved with

432=1)
IFILtX1101-tSHAFTING

THE " impossible " becomes
practical with the applica-
tion of flexible shafting.

We are experts in this rapidly
developing field and can show
you how to operate any element
requiring rotation or push-pull
movement, or both. Distance
from control to point of applica-
tion presents no difficulty.

Consult us on any of your
remote control problems.

Flexible Shaft Handbook
available to technicians on
request to Dept. W.

01%1 S_ AK-SI/44110IBL
REMOTE CONTROL
POWER DRIVES
and COUPLINGS

BRITANNIA WORKS, ST. PANCRAS WAY,
LONDON, N.W.1. Tel: EUSton 5393 R C.5
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AvAA P modern solderless terminations,
TRADEMARK
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ployed there are A -MP\
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methods, A -MP ter-
,\'- minals and A -MP tools,..
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to cut cost, reducei
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human error and speedk 0-.-_- ,
1.--:-_. 71, the job to keep paceC.,

(c. c= -----k with fastest production
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k, schedules. Write or
S The A -MP solderless method X 'Pp

meets wire termination 0 phone us NOW for
specifications in foreign countries.

4) further information.Use of the A -MP method will
enable you to compete in world -
markets. It is particularly
significant that A -MP systems
are standard practice in
the U.S.A.
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( Pre -Insulated Diamond Grip

0
L A

if

For single terminations
or complicated cables,
A MP Solderless Pre-

cision Crimp methods
are bringing to Industry
a new high standard of
positive wire termina-
tion. Wherever electri-
cal termination is em -

A -MP AIDS EXPORTS

IMPORTANT ADVANTAGES

N2r..

oN Oz

0*.r

I. Electro-tinned high conductivity copper in one-piece construction. Termination completed in a single operation.

2. Plastic Insulation permanent:), bonded to terminal barrel.

3. Serrated terminal barrel ensures Maximum area of contact and great tensile strength.

4. Wire and terminal are comp d Into a solid, homogeneous mass, ensuring maximum conductivity and resistance to corrosion..

S. Circumferential insulation support permits flexing of the cable without damage to the conductor or fraying of the insulation.

6. A wide variety of tongue'shapes and stud hole sizes. Terminals and tools have matching colour coding for positive cable size identification.

TRADE MARK

* AIRCRAFT -MARINE PRODUCTS (GT. BRITAIN) LTD.
London Office: DEPT. IS, 60 KINGLY STREET, LONDON, W.I. Telephone: REGENT 2517-8 and 3681-2-3

Works : SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND AP 323/43

* Trade Mark of AMP Incorporated, U.S.A.
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THE
Review Extracts ...

.... the construction and workmanship of this Rogers FM
tuner is a delight to behold. The chassis is rigid and the wiring
neat."
" . . . the signal is held like a limpet over a few degrees of the dial
then disappears and the inter -station noise increases until the
next signal drops in and is held firmly, with no " off -tune "
positions of distortion."

" The discriminator is of the Foster -Seeley type and provides
first class audio quality."
" ... on switching on cold no drift is apparent, as the AFC takes
over within plus or minus 500 kc/s of correct tuning point."
(GRR Home Test No. 37 by Donald W. Aldous, M.Inst.E.,
M.B.K.S., G.R.R. March 1957).

PART OF A I COMPLETE I HOME HIGH FIDELITY
--

* Automatic Frequency Control
* Variable Inductance Tuning
* Built-in Filament Supply

FM UNIT

SYSTEM

* Foster -Seeley Discriminator
* Low Impedance Output
* Grounded -grid RF Stage

PRICE £24 . 17 . 0 INCLUSIVE

Available from leading High Fidelity dealers throughout the country. Immediate delivery.

A new Illustrated Leaflet giving concise details of the complete range of matched
units forming the RD JUNIOR Home High Fidelity System may be had on request.

ROGERS DEVELOPMENTS (ELECTRONICS) LTD
" RODEVCO WORKS" 4-14, BARMESTON ROAD CATFORD LONDON, S.E.6

Telegrams: RODEVCO LONDON SE6 Telephone: HITher Green 7424

A NEW aid for electronic training schools
The I.A.L. STUDENTS PANEL

With their wide experience of training students in electronics
in many parts of the world, I.A.L. have developed a new
teaching aid which is proving of great value in schools, labora-
tories and wherever training in electronics is undertaken.

By means of the I.A.L. Students Panel, hundreds of

different electronic experiments can be conducted and time
spent on building and checking circuits is reduced to an
absolute minimum. A student can wire any circuit on the
Panel in a few minutes and as the chart is under the circuitry
he is able to study the operation of the valve and circuit as the
experiment is carried out and the instructor can quickly
check the wiring. Furthermore, the life of components is
considerably prolonged as they are not soldered.

For full particulars please write to:

INTERNATIONAL AERADIO LIMITED
40 PARK STREET, LONDON, W.I.

Telephone: HYDE PARK 5024. Cables: INTAERIO, LONDON.
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THE WAYNE KERR COMPONENT BRIDGE B.521

 Accuracy to 2%
 Two continuously variable

controls indicate independently
the resistive and reactive terms.

 Two, three or four -terminal
measurements over an
extremely wide range.

Specification
Capacitance: 1 pF to 5F.

Inductance: 1µH to 0.5 MH.
Resistance: 1 m 0 to 1000 M 0.

Accuracy 2%
Power Supply: 110/125

and 200/250v.
Dimensions: 17" x 7" x 111" high.

Weight: 25 lbs. approx.
Price: £75.0.0

Exceptional Range covers 1 picofarad to 5 farads
1 microhenry to infinity 1 milliohm to 1000 megohms

Operating at mains frequency, the
B.521 has an effective ratio of 10": 1
and is intended for the rapid and
direct measurement of virtually all
components and networks likely to
be encountered in electronic ap-
paratus, whether in the laboratory
or the service workshop.

The usual three -terminal facility
associated with bridges of this design
permits the measurement of complex
impedances in situ, that is to say, an

aki

impedance between two terminals can
be determined regardless of the
presence of other impedances between
either or both terminals and a third
point. A simple rearrangement of the
test leads covers four -terminal
measurements when required.

The low impedance ranges together
with the in situ facility make it pos-
sible to measure switch contact resist-
ance. dry joints, earth bonding effi-
ciency, high value electrolytics, etc.

Radio Frequency Bridge
Type B601

A wide range transformer ratio -
arm bridge for the measurement

of resistance, capacitance,
inductance and complex imped-

ance between 15 kc/s and 5 Mc/s.
Impedances between any two

terminals of a three terminal net-
work can be measured. Price £140.

Video Oscillator
Type 0.22B

A portable instrument
covering the range 10 kcis
to 10 Mc/s with an output
of +10 dbs to -50 dbs on
1 volt p. to p. amplitude
stabilised to 0.5 db over its
full frequency range.
Price £175.

THE WAYNE KERR LABORATORIES LIMITED. ROEBUCK ROAD, CHESSINGTON, SURREY. TELEPHONE: LOWER HOOK 1131
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CITY SALE & EXCHANGE LTD
Part Exchange your present Hi/Fi Equipment for a new matched outfit by Rogers.
The illustration shows a handsome table model cabinet finished in Australian
walnut which is made for use with the R.D. Junior Amplifier and Control Unit,
the R.D. Junior F.M. unit, and the Collaro transcription motor and pickup.

We demonstrate this daily in our
Fleet Street showrooms together
with the R.D. Junior corner horn
with various speaker units. The
total price of this complete outfit is
approximately £105 cash or we
shall be pleased to arrange easy
payment terms with £55 deposit
and 18 monthly payments of 3 gns.
Alternatively the credit sale terms
would be £25 deposit and 8
monthly payments of £10/15/-.
Your present equipment can of
course be used as part of the down
payment.

Also available from our comprehen-
sive stock:
Amplifiers by Messrs. Acous-
tical, Leak, Pye and Lowther.
Speakers by Wharfedale,
Goodmans, Pye and Lowther.
Tuners by Chapman, Jason, etc.
Write, Phone or Call for a quotation
including cabinet.

The High Fidelity
Specialists

Part Exchange is our
Speciality

Easy Payments with One -Fifth
Deposit

Our Mail Service is Superb

93-94 FLEET STREET, LONDON, E.C.4 Phone: FLEet St 9391/2

THE LINEAR 'DIATONIC'
A HIGH FIDELITY ULTRA
A special feature is the compactness of the
unit. Full advantage has been taken of
latest component miniaturisation develop-
ments to produce a 10 -watt Hi-Fi push-
pull amplifier incorporating tone control
preamplifier stages within the measure-
ments of 10 x 6 x 6in.
In addition two high impedance input
sockets are provided for microphone and
gram, etc. Each input has its associated
vol. control, five B.V.A. (Mullard) valves
are employed ECC83, ECC83, EL84,
EL84, EZ81.
H.T. and L.T. power supply point is
included for a radio tuner.

L45 MINIATURE 4/5 WATT
QUALITY AMPLIFIER

Size only 6 x 5 x Sfin. high. 12 d.b. Negative
Feedback. Sensitivity 30 m.v. for full output.
3 Mullard valves, ECC83 Twin Triode, EL84
Power Output, EZ90 Rectifier. Separate Bass
and Treble Controls. For 200-250v. 50 c.p.s.
A.G. Mains. An ideal unit for use with Gram.
or 'Mike.' Output matching for 2-3 ohm
speakers. Retail Price £5.19.6

LT/45 TAPEDECK AMPLIFIER
A complete unit ready for connection to
200-250v. 50 c.p.s. A.C. Mains, 2-3 ohm
speaker and practically any make of Deck.
Negative feedback, equalisation adjustment by
multi -position switch for 31, 71, 15in. per sec.

Retail Price 12 Gns.

LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP

SIZE ONLY I0-6-bins.
Weight: 1211b. Power consumption 90 watts
For 200-230-250v. 50 c.p.s. A.C. mains.
Outputs for 3 and 15 ohm speakers.

Chassis finish stoved Grey
-Blue hammer.

Retail Price
From your local stockist or, if in difficulty, direct from us.

Send S.A.E. for descriptive literature.

TRADE AND EXPORT
ENQUIRIES

tO

GNS.

LINEAR PRODUCTS LTD.

FREQUENCY RESPONSE
± 2 d.b., 30-20,000 c.p.s.

MAXIMUM POWER OUTPUT
excess of 14 watts.

RATED OUTPUT 10 WATTS.
SENSITIVITY

Volume (1) 22 millivolts for rated
output.
Volume (2) 220 millivolts for rated
output.

TREBLE LIFT CONTROL
Continuously variable + 6 d.b.
to -13 d.b. at 12,000 c.p.s.

BASS CONTROL
Continuously variable + 13 d.b.
to -18 d.b. at 50 c.p.s.

HUM LEVEL
Referred to maximum output and
including integral pre -amp -60
d.b.

HARMONIC DISTORTION
0.19% measured at 6 watts.

NEGATIVE FEEDBACK
Total 32 d.b. including 24 d.b.
in main loop.

5-9 MAUDE STREET, LEEDS, 2.
Tel. 26311
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Now-from 3M
the BEST tape news
of the year

IMPORTANT PRICE CUT ON
'SCOTCH BOY'

No. 150 EXTRA -PLAY

I

I

I
5I

now
(1800 ft ) I eft'

A polyester tape at a p.v.c. price I

PRICE SLASHED ON
'SCOTCH BOY'

No. 111A STANDARD

now 27f..(1200 ft.)

Britain's lowest priced magnetic tape

Last May, 3M made the year's biggest tape news with their superb new p.v.c. tape-'Scotch Boy' No. III Super V. Now
they bring you the best tape news of the year: an important price reduction on 'Scotch Boy' No. 150-bringing the price
of this world-beating, polyester -based EXTRA -PLAY tape into line with other LONG PLAY p.v.c. tapes. Also another, slashing
cut on 'Scotch Boy' No. I I IA, which is now Britain's lowest priced magnetic tape at its new price of 27/-. These cuts stem
solely from improved production techniques: the unchallenged superiority of the 'Scotch Boy' magnetic coatings has been
fully maintained. Prices of 'Scotch Boy' No. 120 (High Output) and 'Scotch Boy' No. III Super V (p.v.c.) remain unchanged.

CCOTCH*
B Olt=

PRODUCT OF0
RESEARCH

does the job BETTER!

MINNESOTA MINING & MANUFACTURING COMPANY LIMITED
LONDON  BIRMINGHAM  MANCHESTER  GLASGOW

WORLD'S LARGEST MANUFACTURERS OF COATED PRODUCTS
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WB
AMPLIFIER

TRUVOX
TAPE RECORDER

TRUVOX
RADIO JACK

Everything in Hi-Fi

= WB HF1012
= SPEAKER

FERROGRAPH
= TAPE DECK

CONNOISSEUR
PICKUP ARM

BJ SUPER PICKUP ARM

BJ STANDARD PICKUP ARM

SOUND TAPE RECORDER

QUAD II AMPLIFIER

QUAD II CONTROL UNIT

You can buy all your Hi-Fi and tape recording equipment by one of =
several easy methods of payment. Illustrated is a small selection of our =
vast stock of first grade equipment. Many special offers to callers. If =
you cannot call our Mail Order Service will give you efficient service. =

THE RADIO CENTRE I 33 Tottenham Court Road, London, W.1
LONDON'S HI-FI SPECIALISTS Tel: MUSeum 6667

EDDYSTONE '688'
for perfect reception on amateur
bands. Price El 10.

Purchase Tax Free.

1.,c; "Thetee always
gamed:dr& new ai

Gt/e6beS)

Three of the several

 EDDYSTONE ' 840A'
tunes 10 to 610 metres. A robust
AC/DC Communications receiver
suitable for use in any climate.

Price E55. Purchase Tax Free.

EEDDYSL,E
RECEIVERS --
in stock at Webb's

,0_

For

AC /DC

Operation

VON ' 870'

Small in size-mighty in performance !
Price L34.16.0 inc. Purchase Tax.

Four ranges cover :
Band 1..18 Mc!s. to 5.9 Mc/s. (16.66 to 50.7 metres)
Band 2..6.3 Mc s. to 1.95 Mc s. (47.6 to 153.8 metres)
Band 3..1500 kc s. to 540 kc/s. (200 to 556 metres)
Band 4..380 kc s. to 150 kc/s. (789 to 2000 metres)

Fully descriptive brochure on these unique models post free on request from
WEBB'S RADIO, 14 SOHO STREET, OXFORD STREET, LONDON, W.1. Tel.: GERrard 2089

Shop Hours : 9-5.30 (Thursdays 7 p.m.) Saturdays 9-I p.m.
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of the future ...

After exhaustive research and investigation into the design and Manufacture
of Electrostatic Loudspeakers, Goodmans Industries, Limited will be demon-
strating the World's most advanced FULL RANGE

ELECTROSTATIC LOUDSPEAKER
See and hear this demonstrated on STAND No.116

RADIO SHOW, Aug. 28 -Sept. 7
EARLS COURT, LONDON, S.W.S

for the present
GrC0C0121)1164 ANIS

Write for new instructive publication now ready, Goodmans "High
Fidelity Loudspeaker Manual." Free on request.

GOODMANS INDUSTRIES, LIMITED, AXIOM WORKS, WEMBLEY, MIDDX. Telephone: WEM 1200 Cables: Goodaxiom, Wembley, Middx.

A comprehensive range of the most up to date High Fidelity Moving Coil
Loudspeakers and Loudspeaker Systems in Europe will also be exhibited
and demonstrated. Whilst providing the utmost accuracy of Sound
reproduction, this range covers most individual requirements.
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cli7URDO
wayVoltage

Se/ector

MULTI -WAY MAINS VOLTAGE SELECTOR TYPE 279001

14 POSITIONS! 90, 100, 105, 110, 115, 120, 130, 200, 210, 215, 220, 225, 230, 240 VOLTS

NYLON LOADED P.F. MOULDING.

Send for full details including circuit information to:-

THE McMURDO INSTRUMENT CO. LTD ASHTEAD SURREY Tel: ASHTEAD 3401
ISP MVS9

finliHNSSeW 3 SPEED MOTOR
The turntable with a 4% variation

The Connoisseur motor is made for the per-
fectionist. It is one of the finest turntables in the
world.

The speed change is arranged mechanically and
gives a 4 per cent variation on all speeds. A
synchronous motor, which is virtually vibrationless
with low noise level and hum induction, maintains
a constant speed at all settings. There is no
braking action to obtain speed change.

The l2in. turntable is lathe turned in non-ferrous metal. The
main spindle, which is precision ground and lapped to mirror
finish, runs in phosphor bronze bearings.

A sound, precision engineering job, the Connoisseur motor
provides the foundation for perfect reproduction.

Price E20, plus P. Tax MI

on all three speeds.

Matching Connoisseur Pick-up
Mark II with a frequency range
from 20-20,000 cycles:
Pick-up complete with I head
fitted with Diamond armature
E13/191. plus P. Tax £3/16/6.

A. R. SUGDEN & CO. (ENGINEERS) LTD.
WELL GREEN LANE, BRIGHOUSE, YORKSHIRE.

OVERSEAS AGENTS:
SOUTH AFRICA: W. L. Proctor (Pty.) Ltd., 63, Strand Streett. Cape
Town. U.S.A.: Ercona Corporation, 551 Fifth Street, New York, 17, N.Y.
CANADA: The Astral Electric Co. Ltd., 44, Danforth Road,
Toronto 13, Ontario. NEW ZEALAND: Turnbull & Jones Ltd.,
Head Office, 12/14, Courtenay Place, Wellington. HONG KONG:
The Radio People Ltd., 31, Nathan Road, Hong Kong.

Phone: Brighouse 2397. Grams: Connoiseur, Brighouse.

MAIN DISTRIBUTORS:
AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street,
Sydney, and J. H. Magrath (Pty.) Ltd., 208, Little Lonsdale Street,
Melbourne. EAST AFRICA: International Aeradio (East Africa) Ltd.,
P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co., 1, Prince
Street, Singapore.
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4, de-

E,DYSTONE
MODEL 680X

COMMUNICATIONS RECEIVER
PRO

r,10RA

D a Ran

HHoufactured STRATTON &Co LTD Binninghwit,31.

TRAM
IMARK

The controls of the Eddystone " 680X "
receiver are laid out so conveniently that the

professional operator quickly " takes " to

the receiver and is able to make the most of

its extremely good performance. All normal

communications facilities are provided:-
variable pitch BFO; crystal filter; wide range

of selectivity; noise limiter; boo ohm balanced

output. There are two RF and two IF
stages, all valves being of Service -approved

types. Frequency coverage is continuous

from 480 kc/s to 3o Mc/s. Available in table

and rack -mounting versions. Robust all -

metal construction and suitable for use in any

climate. The illustrated brochure gives

full particulars and you are cordially invited

to write for it.
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PIANOS  BAYSWATER

cabinet racks &
instrument cases

EARLY DELIVERY - HIGHEST QUALITY MATERIALS
ANY SPECIFIED COLOUR - COMPETITIVE PRICES

CABINET RACKS
Dynatron standard range Cabinet Racks are used extensively on
Government contracts and comply to Post Office specifications for
19in. panels. They are robustly constructed of the best quality
bonderised steel and outstanding features include ample ventilation,
runner shelf brackets, cable entry facilities, bonded posts and mains
input junction box together with earthing bus bar and cable clamps.
Two versions are available, the ' A' type as illustrated and the highly
flexible ' B ' type racks, which can be supplied with or without doors,
as single units or joined together to make bays of two, three or more
units.

INSTRUMENT CASES
Dynatron Instrument Cases are available in two
sizes, for 8Iin. and 10fin. x 19in. standard G.P.O.
panels. Robustly constructed of the finest quality
steel, they are designed for long life.
Write or 'phone for full details:

DYNATRON
NUCLEONIC

ELECTRONIC
DEPARTMENT
DYNATRON RADIO LIMITED, Maidenhead, Berks. Telephone: Maidenhead 3811

You wouldn't listen to
a FUGUE

in a PHONE BOX . . .

. and you need to listen to Hi-Fi in surroundings that
resemble acoustically the room in which you will use
the equipment at home.

The place to judge Hi-Fi is
BARNES BAYSWATER

Here you can sit at ease and compare the performance
of the latest Hi-Fi equipment of the leading makers.
Whether you mean to buy now or later, whether your
tastes are classical, jazz or " pop," you are cordially
invited to call at our department and listen to Hi-Fi -
you'll find it an unforgettable experience.

Alums HI-FI DEPARTMENT
73/77 Queensway, London, W.2

Tel: BAYswater 3206

To Barnes Pianos, 73/77 Queensway, London, W.2.
Please send me literature about Hi-Fi equipment.

NAME _

ADDRESS

B0207
It is understood that this places me under no

obligation to buy.
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The "600" is similar in shape

and size to the latest version

of the "500". A diamond L.P.

stylus is fitted as standard.

Easily replaceable sapphire

for 78 r.p.m. Mu -metal shield. ;

Specifications for both

cartridges are broadly the

same but the "600" has a

much -extended frequency

response, the effective mass

at stylus tip is reduced by r
almost 100% and compliance

is substantially increased. ;:E0,
Improved transient response

and "presence" are not easily

defined mathematically but

are very evident aurally.

Price 8 gns plus P.T. £3.5.6

When we introduced the Goldring "500" Variable Reluctance Cartridge our claim for

it was a modest one-simply that it was a very good high fidelity cartridge at a very reasonable price. Amateurs

and experts throughout the world have described the "500" in rather more glowing terms, and

we have been happy to accept their judgment. But we have not been content to leave matters there.

Development work has proceeded on a new cartridge-the first in Great Britain

to be designed specifically around a diamond stylus. Full advantage has been taken of the technical

superiority of the diamond and, in addition, its long playing life obviates

the need for compromise between optimum mounting arrangements

4 and extreme simplicity of stylus replacement. This new

cartridge-the "600"-will delight both the musically meticulous

and the hi-fi "fanatic". Our claims for it are

not this time so modest. The reception of the

"500" points clearly to the "600" being

destined for world fame.

GOLDRING

MANUFACTURING COMPANY

(GREAT BRITAIN) LIMITED

486-488 High Rd. Leytonstone, London Ell
Leytonstone 8343
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now

EAR TRIPLE -FOUR
6 -watts push-pull

ultra - linear
AMPLIFIER

11gns.

(Model VR for Vari-
able Reluctance Pick-
ups, 14 gns.)

E-A.R TRIO CONSOLE
SPEAKER 15 gns.

(I2 -in. bass speaker and
two treble units.)

present

These amplifiers incorporate power sup-
ply for the EAR VHF Switched Tuner
(see below)

EAR TRANSCRIPTION
UNIT 24 gns.

(Alternative units from
Ili gns.)

EAR Switched VHF
TUNER 15 gns.

a new range of
High Fidelity
Units...
Designed by specialists to meet the ever-increasing
interest in High Fidelity, this wonderful new E-A.B.
range offers the discriminating listener, for the first
time, a series of high quality units at popular prices.
They are obtainable singly or as a set, forming a
complete high fidelity installation capable of satisfy-
ing the requirements of the most critical enthusiast.

Another advance in the field of sound repro-
duction . . . made possible by progressive
and original EAR design, specialised pro-
duction methods, expert development.

1Balanced High Fidelity

' bpEg

Ask your dealer, or
write for details.

Amplifier Division
ELECTRIC AUDIO REPRODUCERS LTD.

The Square, Isleworth, Middlesex
'Grams: Eargram 'sleworth, Hounslow. Phone: HOUnstow 6256-8

The living
truth in
sound

S Erbil(
13: FIVE -FIFTEEN

AMPLIFIERS
Based on the famous Mullard 5-10 circuit, this
equipment represents a marked advance in high -
quality amplifier design and construction, as in-
corporated in the Spectone Stereophonic Reproducers.

Write for descriptive leaflet with full technical specifications

The
WINDSOR
POWER AMPLIFIER with PRE -AMPLIFIER

Volume Control, Bass and Treble Controls and Input
Selector Switch on chassis. Two inputs; one for radio
tuner or pre -amplifier and the second for a pick-up.
Treble Control continuously variable from 16 db to
- 15 db at 10 Kc/s. Bass Control continuously
variable from + 18 db to - 12 db at 20 c/s.

£24/17/6

SPECTO LTD. Vale Rd Windsor
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Two valuable boolis- NOW READY

sic
MATHEMATICS

FOR RADIO AND

ELECTRONICS

F. M. Colebrook
and J. W. Head

.7;fe

t/  .4/ ttii24)

BASIC MATHEMATICS
for radio and electronics
By F. M. Colebrook, B.Sc., D.I.C., A.C.G.I.

Revised and enlarged by J. M. Head, M.A.(Cantab.)

Presents in a readable form a complete course in basic
mathematics for engineering students of all kinds and
leads on to the more advanced branches of mathematics
of increasing importance to radio engineers. This revised
edition with its enlarged scope will be invaluable to those
requiring a refresher course as well as to those without
previous knowledge of the subject.

17s.6d. net by post 18s.4d.

GUIDE TO BROADCASTING STATIONS 1951'58

Compiled by " Wireless World "

All European long- and medium -wave broadcasting
stations and about 2,000 short-wave transmitters in 125
countries are listed both geographically and in order of
frequency and wavelength.

2s. 6d. net by post 2s. 8d.

TRANSISTOR A.F.

AMPLIFIERS
By D. D. Jones, M.Sc., D.I.C.,
and R. A. Hilbourne, B.Sc.

This book, the first of its kind to be published in Great

Britain, deals systematically with the design of transistor

audio -frequency amplifiers, and gives the circuitry and

design details of a versatile range of amplifiers, including

both those for high fidelity reproduction and for public
address systems with outputs up to 20 watts.

21s. net by post 21s.8d.

TRANSISTORS: Circuits and Servicing

By B. R. Bettridge

Explains in simple practical terms how transistors work,

how they are used in radio circuits, and the best methods

to employ when servicing equipment that use them.

2s. 6d. net by post 2s. 8d.

obtainable from leading booksellers

ILIFFE & SONS LIMITED, DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I
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"YOU CAN RELY ON US"
Stockists of all Radio and Electronic components for
manufacturers, laboratories, Educational authorities,

and the amateur.

MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER-ALL

PARTS STOCKED AND AVAILABLE ON H.P.

INCLUDING ELCOM, BULGIN, TCC, HUNTS, DENCO, ETC.

DETAILED LISTS ON ABOVE AVAILABLE

ALL AVO, TAYLOR, INSTRUMENTS FROM STOCK

RADIO SERVICING COMPANY
82, SOUTH EALING ROAD, LONDON, W.S.
Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wednesday I o'ciock.

Telephone : EAL. 5737

* Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government.

INTRODUCING a new range of
HETERODYNE

FREQUENCY METERS
. . . for Laboratory, Field & Factory

Designed and built to rigid Services Specifications, these
instruments are Crystal -controlled, portable hetero-
dyne -type Frequency Meters used for Field testing and
measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and signal -generators.
TYPE 7475.
Frequency Range: 85 to 1000 megacycles.
TYPE 7474.
Frequency Range: 20 to 250 megacycles.

Frequency Calibration accuracy: .002% at 25°C.
(or .01',", between -20° to + 70'C).

A

TELEMAK,
INSTRUMENT

Complete Specifications on application to:-

Sole Manufacturers TELEMECHANICS LTD
(Instrument Division Dept. W.W.S )

3 Newman Yard, Newman Street, London, W.1, England.
Telephone: LANgham 7965. Cables: Teleset ' London.
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inherent noise level DOWN
performance and reliability UP

with PRINTED CIRCUITS

ArzreorDiAns HIGH FIDELITY

510 AMPLIFIER

The Altobass High Fidelity 5 I 0 is a greatly improved version of the universally popular 5 valve

10 watt Mullard design.

Combining a separate pre -amplifier, which increases the over-all sensitivity and flexibility, with

a power unit incorporating an ultra -linear output stage, the Altobass 510 equipment enables a

new realism and fidelity to be achieved in all aspects of sound reproduction.

The use of printed circuits as a basis for the design of both units ensures a negligible inherent

noise level and gives greater consistency and reliability.

Price: 23 gns. Sizes: Pre Amplifier 10 ins long x 3i ins high x 4i ins deep

Power Amplifier 134- ins long x 54 ins high x 54 ins deep

Both units are finished in gold hammertone stoved enamel. The indelibly engraved perspex

escutcheon is also finished in gold, with matching control knobs.

Write for technical specification leaflet ALTOBASS LIMITED PERCY ROAD LEICESTER
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REGD.TRADE MARK

H.F.

INDICATOR
METER

Type 2

A remarkable valve voltmeter for test or alignment of
H.F. Repeaters, Amplifiers, networks, etc. 20 rniv to
2.5 v in 3 ranges. 3 to 300 me/s. Shunt C at R.F. only
1.5 pf. Stabilised valve bridge circuit. Very small
insulated probe unit.

COMPREHENSIVE ILLUSTRATED LISTS ON REQUEST FROM

COMPLETE Range of Equipment
for Extended Aerial and Wired T/V

SYSTEMS

WIDE BAND

AMPLIFIERS

Mark III -40 to 220 mcis (covering ALL Bands I, 2 and 3) Gain 20 db±
2 db. 75 ohms in and out. Rack Mounting.
Mark IV-A cheaper version of the impeccable Mark III. Same per-
formance, steel case.
Type 3-40 to 70 mc/s (Band I) Gain 33 db f I db, Wall Mounting. In-
door or Outdoor Cases. Line powering facilities. 75 ohms in and out.
Extensively used for urban T/V relay systems.

ALSO
SOURCE CONVERTER UNITS to convert any T/V channel, Bands I

and 3 to any Band I channel. With separate A.G.C. (40 db), on Sound
and Vision.
MAST HEAD AMPLIFIERS. Mast Head
Units only gain 9 db or with base unit giving
total of 20 db gain.
SINGLE CHANNEL AMPLIFIERS AND
REPEATERS. Gain up to 56 db with and
without A.G.0
Any channel in Bands I, 2 and 3.

AND
CO -AXIAL CABLE ACCESSORIES.
Equalisers, Splitters, Combiners, Tappers,
Load Units, etc. Outdoor or indoor types.

TELEFUSION ENGINEERING LTD.
'TELENG' WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX

Tel: Ingrebourne 2901

WE SHALL BEAT THE

RADIO SHOW
EARLS COURT

AUG. SEPT.
28TH 7TH

STAND 227

tiara-

TEIE-0010094)100

MASTERLINK M.2
Best Between Deck and Amplifier
The Tele-Radio " Masterlink M.2," like its highly successful
prototype, enables existing quality amplifying 'equipment to be
used for tape recording to professional standards from many
types of decks. The M.2 offers increased scope in the use of tape
together with still better characteristics and added refinements
of layout and appearance. As well as adjustable playback
equalisation, the M.2 also has provision for C.C.I.R. characteristic.
A separately housed power pack is included as an integral part
of the equipment. All connections at rear. A leaflet is available
on request. Price, complete with power Pack. 27 Gns.

MAIL ORDER DEPT.
EXPRESS SERVICE
Where possible, goods des-
patched by 4 p.m. on day of
receipt of order Carriage and
packing charged at cost. Goods
expertly despatched to any
part of the world; fully
insured.

DEMONSTRATIONS
Large, comfortable demon-
stration room enables you to
hear instant side -by -side com-
parisons of equipment of all
types at the turn of a switch.
Demonstrations gladly given
at all times during business
hours without obligation

TAPE - RECORDING
EQUIPMENT

FROM TELE - RADIO (1943) LTD.,
e DECKS
Wearite 2A (3r & 7}') £35 0 0

Wearite 3AH (74" & 15") £40 0 0

Brenell Mk.IV (3r, 7r,
15") E23 2 0

Brenell with rev. counter £24 12 0

Collaro Mk. Ill (3r. 74",
15") E23 2 0

Ferrograph 66N £88 4 0

Ferrograph 66H E90 6 0

 COMPLETE
RECORDERS

Vortexion 2A E92 8 0

Brenell E55 13 0

 MICROPHONES
Film Industries Ribbon a IS 0

Lustraphone "Lustrette" E3 7 6

Lustraphone VR53 Ribbon E9 19 6

Lustraphone " Full
Vision " £8 18 6

Reslo Ribbon
Acos 36 (switched)
Acos 33.1
Acos 35.1

E8 IS

E3 8

E2 10

El 5

0

0

0

0

 TAPES
Wide range of all kinds and sizes
stocked.
Scotch Boy " 150 " extra

play, 1,800ft a 10 0
Scotch Boy Standard,

1,200ft. El 7 0

B.A.S.F., 1,200ft £2 0 0

Ferrotype 1,200ft E2 5 0

E.M.I. 1,800f £2 10 0

E.M.I. 1,200ft LI IS 0

Gaevert 1,250ft E2 5 0

 SUNDRIES
Bib Tape Splicer 18 6
Wearite De-Fluxer a 10 0
Truvox Radio Jack £5 0 0

Wearite accessories and components

* SERVICE IN AUDIO -ELECTRONICS
Tape -Recording Equipment is but part a' our activities devoted to supplying
quality equipment accessories and components for sound -reproduction. We
carry exceptionally large stocks covering a wide range aimed at meeting
price requirements at all levels. Catalogue and lists -1/3 post paid.

TELIE-11ADIO (1943) LTD. 189 EDGWARE RD, LONDON, W.2
A few minutes from Marble Arch  Our only address  Open all day Saturday (1.0 p.m. Thursday). Telephone: PADdington 4455.6
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SIEMENS

CONTACT COOLED

SELENIUM RECTIFIERS

SIEMENS & HALSKE AKTIENGESELLSCHAFT
BERLIN  MUNCHEN

FULL PARTICULARS FROM

R.H. COLE (OVERSEAS) LTD.
2, Caxton Street  Westminster  London S.W.1
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THE WEYRAD AM/FM
RECEIVER

THIS RECEIVER WHICH HAS BEEN SPECIALLY DEVELOPED FOR THE AMATEUR CONSTRUCTOR PROVIDES
COMPLETE COVERAGE OF THE SOUND BROADCAST BANDS-LONG, MEDIUM AND SHORT WAVE AM.
WITH 87.5-100 Mc/s. V.H.F. FOR FM. WE HAVE PRODUCED A FULLY ILLUSTRATED BOOKLET WHICH GIVES
INFORMATION ON THE ASSEMBLY AND ALIGNMENT OF THE 4 -BAND SEVEN -VALVE RECEIVER, INCLUDING
CHASSIS LAYOUT, CIRCUITS AND POINT-TO-POINT WIRING DIAGRAM.

* " WEYRAD " B.6I COIL PACK, P.23 I.F. TRANSFORMERS, T.S.61 TUNING SCALE, Q2 I.F.
FILTER, E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER.

* ALUMINIUM CHASSIS WITH ALL PUNCHING AND BENDING COMPLETE.

* DESIGNED FOR LATEST TYPE MULLARD VALVES.

* RECEIVER OUTPUT CAN BE MODIFIED FOR USE AS A RADIO FEEDER FOR QUALITY
AMPLIFIERS.

THE BOOKLET & PRICE LIST 2/6d.

ILLUSTRATED FOLDER OF AM. COMPONENTS 3d.

WEYMOUTH RADIO MANUFACTURING CO., LTD.
CRESCENT STREET, WEYMOUTH, DORSET.

NEwtouo
USING

EXCLUSIVE
NEW

'TECHNIQUES

MAKING
IT IRE IIIIINIATE

DESIGN
& PERFORMANCEFMunit

"r aal" ,,itt% a"
ot.!teetevreclairndg,rotdouGoetts"r

'verchVt
other

a

2 -SPEED TAPE
RECORDER

AMPLIFIER8-
PRE-AMPLIFIER

2fit GNS. ONLY
NO COMPLETE

VERDIK SALES LTD., 8, RUPERT COURT
WARDOUR ST., LONDON, W.1 (GERrard 8266)
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RADIATION MONITORS LIMITED

announce their

aa2A011111°1\ !ONIt

=" the detection and measurement of Beta/Gamma
radiation by the technician, experimenter, student, or

A self-contained portable instrument made under

o

licence from the U.K. Atomic Energy Authority for

(Plus batteries)*

Utility
GEIGER COUNTER

amateuir prospector-with wide application in Indus-
try and Civil Defence.
Circuit
Based on the Integrator Circuit developed at the Atomic
Weapons Research Establishment. Current pulses from
specially produced, halogen quenched, long -life Geiger -
Mueller tube integrate in neon scaler capacitor. Stepped
charge -per -pulse gives triple range over voltage cycle. Visible
and audible count.
Construction
High grade components throughout. Case specially designed
for single-handed operation and field use, moulded in high -
impact polystyrene of great insulation resistance. Balanced
weight, thumb operated switches, hooded neon, sliding Beta
window.
Range
Three switched ranges. Crystal speaker gives precise audible
count of each single pulse on lowest range or immediate
appreciation of significant flux change on medium range.
Calibrated flash cycle on all ranges.
Sensitivity
Average back ground count 90 per minute.
Utility
General laboratory monitoring.
Isotope tracing and contamination detection.
Location and relative assay of Uranium and Thorium ores.
Examination of path or flow in industrial processes.
Qualitative measurement and illustrative experiments in
education. Realistic training in nucleonic practice at a harm-
less radiation level. Geological mapping, and cave and mine
exploration.
Facilities
Portable, completely self-contained. High tension from
internationally available 30 volt layer -type batteries, potential
automatically disconnected as case is opened. Battery life under
continuous day and night operation exceeds shelf -life.
Easily cleaned anti -contamination feet on base protect case.
Anti -glare panel and substantial hood simplify count and
promote accuracy.
Finger tip audio and range change.
Output socket for miniature earpiece, 'scope, or scaler (inser-
tion of jack mutes speaker for " secret " counting).
Extra long, wide shoulder strap for field survey leaves both
hands free.
Size 9in. by 6in. by 3M., weight with batteries, 31b.
* (Set of miniature batteries supplied with instrument for

£2 15s. 3d. extra.)

PROOPS BROS. LIMITED
Initial U.K. Distributors 52, Tottenham Court Road, W.1.

Telephone : LANgham 0141

RADIATION MONITORS LIMITED, 72-76 CAMDEN HIGH STREET, N.W.1
Telephone: Head Office, M USe um 4420 Warehouse, EUSton 8156
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RR Series 102

RECORD REPRODUCER
Home Model

A high performance portable tape recorder for use in the
home and incorporating a number of features
normally fitted only in professional equipment.

Separate Record and Playback Amplifiers
All signals from the two built-in

speakers are from the tape via the playback
head and amplifier.

The input signal and playback signal
from the tape can be directly compared

by a " Break-in " switch.
Record Level Meter

Fast forward, slow -return type
Push-pull supersonic bias oscillator

This feeds a Reflectograph Type H.E.
Ferrite core erase head.

Playback and Record characteristics
Strictly to C.C.I.R. recommended

specifications. The electronic section utilises
the " Brick " form of construction.

For full information on the Reflectograph Range please write to the manufacturers

RUDMAN DARLINGTON (ELECTRONICS) LTD
Wednesfield, Staffs. Tel: Wolverhampton 31704

.Ad 3.78 It

DEPENDABLE RADIO SUPPLIES LTD.
I2a TOTTENHAM STREET, LONDON, W.I. (2 minutes Goodge Street Station. Opp. Heals in Tottenham Court Road)

Phone: LANgham 7391/2. Hours of Business 9-6.

BLOWER
MOTORS

(6-12 or 27 volt)
17/6.

Complete with
blower 22/6.

P. & P. 2/6.

COMPLETE P.A. SYSTEM
Canadian Telephone loudspeaking Amplifier Unit with 4
loud hailers, powered microphone, headphones and spares.
Works off 12 v. D.C. New and boxed, ready for export.
WONDERFUL OPPORTUNITY - CANNOT BE
REPEATED.

DYNAMOTOR
ROTARY
TRANS-
FORMER

o044

D.C. Output 285 volts, .075 amps. D.C. Input
27 volts, 1.75 amps. Price 37/6 ea. P. & P. 3/-.
Can be supplied in 12 volt.

OR SPECIAL OFFER TO £10-10-0 complete.
CLEAR THE LOT Carriage extra.

LOUDHAILER SPEAKER UNIT
Impedance 7C2. 6-8
watts output. Weight
10Ib. Size 74in. Depth.
10in. Diam. Easy
Fixing.
Weatherproof. Spun
solid steel. Hammered
finish.

PRICE DIM-.
Carriage & Packing 7/6.
BOTH ITEMS IDEAL FOR
SPORTS EVENTS, ELEC-
TIONEERING AND SOCIAL FUNCTIONS.

UNREPEATABLE OFFER LESS THAN
HALF MANUFACTURER'S COST

Brand new single
phase motors
suitable for tape
recorders, radio-
grams, work-
shops, etc., etc.
Has many uses.
Reversible 200-
230 v. Sin. oz.
torque. 1,400
r.p.m. Capacitor
start. Weight
44lb. Length
overall 5in.,

spindle both ends. :in. x lin. x tin.
Price, inc. P.P. and capacitor, 55/-.

ROTARY TRANSFORMERS
Delivery Ex Stock. Quotations on application.

H.T.3I
Input 11.5 v.
Output 250
v. at 125 mA.

H.T.32
Input 11.5 v
Output 490
v. at 65 mA

AS SUPPLIED TO GOVT. DEPARTMENTS&
LEADING MANUFACTURERS
Quantity & Export enquiries invited. Callers
welcome. Terms: Cash with order or C.O.D.

No. 3A & No. 4A HAND
MICROPHONES complete with
plugs. BRAND NEW 6/6 each. P. & P.1/6.

Complete Portable
Vehicle Loudhailer
operates on 12 v. or
24 v. supply, out-
put 6 watts. Can be
fixed easily.
Comprising Power
Pack, Loudhailer
Hand Powered Mic-
rophone. Weather-
proof. Very heavy
metal case.
PRICE EACH E7/10/-.
Carr. & Packing 10/-.

HEAVY DUTY SLIDING
RESISTORS
Supplied in two types
250 watts to carry 25 amps. Resistance 0.4 ohms,
worm drive, also 125 watts, 12 amps. Resistance
I ohm. slider. Suitable for charging board, etc.
Size 9 x 4 x 6in. high. Brand new. Price 12/6.
Post 3/-.
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MASS PRODUCED TO FINE LIMITS

Wherever pressings are

needed . . . whatever the

quantity or material, Ariel

can meet your requirements.

A modern large capacity

plant is available for press

work up to 50 tons to

extremely fine limits. If you

need stampings of quality

remember the name . . .

ARIEL
PRESSINGS & ASSEMBLIES

SEND YOUR ENQUIRIES TO:

ARIEL PRESSINGS LIMITED, NORTH STREET, ILKESTON, DERBYSHIRE

Tel.: Ilkeston 3651 Grams: Ariel, Ilkeston, Nottm.
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S.C.R. 399 WHOLE INSTALLATION
INCLUDING SHELTER H.D. I7A & 10 KW. PETROL GENERATOR

P.E. 95G AVAILABLE
Also available separately

TRANSMITTER B610E
Frequency range 2 Mc. -18 Mc. Three pretuned channels selected by
switch. Frequency control regulated either by manually tuned MASTER
OSCILLATOR or crystal controlled oscillator.
Power output 450 w. telegraph, 350 w. telephone.
Power supply 120 v. A.C. 50/60 cycles special auto -transformer 120/220 v.
made by Hallicrafters can be supplied additionally.

Tube complement oscillator 6V6, doubler or buffer 6L6, intermediate
amplifier 807(2). Power amplifier 250 TH. HV Rectifier 866A(2).
Voltage regulator VT139 (3). Audio drive 2A3(2). Modulator 100TFI(2).
Rectifier 5Z3(2).
Complete with Speech amplifier, aerial tuning unit, tank coiis, tuning units,
microphone, key, connecting cables.

We guarantee full supply of all replacement parts for a minimum of 5 years
after purchase.

P.C.A. RADIO
Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone: RIV 8006/7

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS

I.F. TRANSFORMERS 1st, 2nd, 3rd, 4th (for type 131
12,6 each or complete set of 4, 40/-.

I.F. Transformers Crystal
Load 12/6 each
Plates escutcheons (for type
D and LF) 15/- each
Dials (for type D) 10/- each
Filter Chokes (for D and LF) 22/6 each
Output Transformers (for LF) 30/- each
Crystal phasing (D) 2/6 each
Antenna trimmers (LF and D) 2/6 each
Condensers 3 x .25 OF (D and LF) 2/6 each

3 x .01 OF (D and LF) 2/6 each
RF Antenna inductors (D and LF) 7/6 each
Mains transformers (LF) £4 each
Small knobs (for LF and D) 4/- each

MODULATION TRANSFORMERS
(U.S.A. Collins) primary imp. 6,000 ohms.
C.T., Secondary 6,000 ohms, 20 W.
9/6 each.

BENDIX RADIO miniature D.C. motor,
12-28 V. operation. Ideal for models and
small gadgets. Reversible type 3 leads, 17/-,
not reversible, 9/6 each.

ROTARY CONVERTER UNITS. Input 11.5-12.5 V. D.C.
Output 300 V., 200 m/Amps D.C. Price 30/-. Packing and
carriage 15/-.

AMERICAN VALVE TESTER Model 314. Individual lever
switches for each tube element, Roll Chart for American type
valves. 220/30 V. A.C. Brand new in nice wooden case with
leather handles. Full instruction booklet. £10. Carriage 10/-.

HIGH RESISTANCE HEADPHONES. 2,000 ohms. Brand
New, Ex W.D. boxed. Type D.H.R., 11 /- per pair, post 1/6.
LOW RESISTANCE HEADPHONES. Brand new, Ex W.D.
boxed, Type C.L.R. and D.L.R. 5/6 per pair, postage 1/6.

1155L RECEIVERS COVERING TRAWLER BAND.
Frequency range, 200 kc/s.-500 kc/s. and 600 kc/s.-18.5 Mc/s.
Working and guaranteed £12/19/6. Packing and carriage within
U.K. £1.
B.47 RECEIVERS, made by Standard Radio, 40 kc/s.-500 kc/s.
12 V. D.C. New and tested £12/10/-. Postage and carriage 15/-.

R109A, covering 1.5-12 Mc/s. 12 V. D.C. £4/5/-. Carriage paid,

B.F.O. Transformers complete in cans for H.R.O. receivers. 7/6
each.

H.R.O. COILS. 50-100 kc/s., 100-200 kc/s., 180-400 kc/s., 0.9-
2.05 Mc /s., 1.7-4 Mc/s., 3.7-7.5 Mc/s., 14-30 Mc/s. Price 25/- each.
Band spread 1.7-4 Mc/s. Price 45/- each.
Packing and Carriage 4/-.

SPARES for AR77E. Main Dial 8/-. Band spread dial 8/-.
Clean dial window sheet 3/-. Terminal boards 3/- each. 10in.
shaft for switch 1/-. Band indicator shutter plate 3/6. Each item
1/- postage.

D.C. AMP METERS. 0-1 amp., 2in., 61- post 1/6.

. P. ELECTRIC MAIL. ORDER DEPT.

156 ST. JOHN'S HILL  LONDON  S.W.11
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SUB -MINIATURE
TRANSISTOR COMPONENTS

I. 4.5:1 Output Transformer 250 ohms
2. 8.5:1 Interstage Transformer
3. Eartip, 4. SP/DT/Switch
5. Single Earphone 250 ohms
6. Cord with plugs and socket (5)
7. Transistors. 8. TCC Sub -min Capacitors
25K, 100K. and 1 meg. Potentiometers 5/ -
Min. Osc. and IF's (fin. cube), per set E3

TWIN GANG JB " 00"
176 f 208 pfd. 9/6

(Send S.A.E. for full lists of
Transistor components)

EXPORTS TO ALL PARTS
OF THE WORLD.

UNIT
CABINETS

(20 x 14 x 141in.)
Gram. ES 19 6
Speaker ES 17 6
Record L4 17 6

(legs extra)
also Gram Unit
20f x 161. x I7in.)

(Full height on legs 29in.)
E9191-

COLLARO
4T200

Transcription
Unit (PX)

E19/10/ -
(less pick-up, E14/18/-)

PARTRIDGE P5000 SERIES
P.5202, 20 watt 95/-
P.5352, 35 watt 115/ -

Transcription unit
L26/8/3

PICK-UPS

ACOS, COLLARO, CONNOIS-
SEUR, ELAC, GOLDRING, TAN-
NOY, etc.

" Q -MAX " GRID
DIP OSCILLATOR
with eight coils from 1.5 to
300 Mcs. 15 gns.

" Q -MAX " CHASSIS
CUTTERS

The easiest and quickest way of
cutting holes in SHEET METAL.

Patent No. 619178
each

fin. (a) 12/9

lin. or {in (a) 13/9
lin. or liin (b) 16/-
Ifin. (b) 16/-
111in. (b) 18/-
Iiin. (b) 18/-
1 fin. (b) 20/6
211in. (c) 33/6
21in. (c) 38/6
lin.square (b) 25/6
Keys (a)

1/
1/-

(6) 6
(c) 2/3

BERRY'
25 HIGH HOLBORN, LONDON,

Telephone: HOLborn 6231-2
(OPPOSITE CHANCERY LANE)

7-ktae
HIRE PURCHASE

AVAILABLE
OVER £10.

W.C.I

RCA
Amplifier E24 10 0
Control unit E16 10 0

ACOUSTICAL
Q. U. A. D

Mk.11 Amplifier and
Control Unit E42 0 0

F.M. Tuner E30 9 0

LEAK
TL/12 Plus Amplifier L18 18 0
Varislope Mk. III EIS 15 0
F.M. Tuner E35 10 0

Pick-up, Head (LP or 78 diam.) and transformer ... E13 16 6

CHAPMAN
55E/FM-4 bands and FM E34 2 6
FM.85-Med., Long and FM E25 4 0
FM.81 Mk. II-FM only E22 I 0

ARMSTRONG
RADIO & GRAM

CHASSIS
P13.409-9 valves, 4 bands (incl.

FM) 28 gns
AF.I05-2 Short, long, medium

and FM E37

FULL RANGE OF
GILSON

TRANSFORMERS, CHOKES, includ-
ing W01059 for the NEW Mullard 8 -
watt amplifier.

ELCOM MULTI PLUGS

4 WAY PLUG AND
SOCKET 8/6

6 WAY DITTO 9/6

3 WAY DITTO Ili -

HI-FI
SPEAKERS

G.E.C.

GOODMAN
TANNOY
WHARFEDALE
WB, etc., on
demonstration.

ALL COMPONENTS FOR
Osram 912 plus.

Mullard 3, 8, 10 and 20 watt
and

Williamson Amplifiers
(S.A.E. for special lists)
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ARCOLECTRIC
SWITCHES & SIGNAL LAMPS

S.936: Normally off
S.938: Normally on

K.75: Small Pointer Knob

T.600
3 -amp., 250v.

S.L.90/SB
Low Voltage
Signal Lamp
for M.E.S. bulbs

CENTRAL AVENUE, WEST MOLESEY, SURREY.

S.L,8I
Neon Signal Lamp
r hole fixing

T622. Toggle Switch
D.P.C.O. 3.amp., 250v.

Write for Catalogue No. 131

ARCOLECTRIC
W I ir C H E S  LTD

TELEPHONE : MOLESEY 4336 (3 LINES)

AmpHENoL

Amphenol Electronics Corporation of Chicago, U.S.A.
and Gas Purification and Chemical Co. Ltd., of London,
are pleased to announce the formation of

AMPHENOL (Great Britain) LTD.

This new company has been formed to manufacture and sell the
well-known range of Amphenol products in this country, the
British Commonwealth and some European countries.

AMPHENOL (Great Britain) LTD.,
Registered Office: 255, Ealing Road, Alperton, Middlesex
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FROM THE RANGE OF ADVANCE SERVICE INSTRUMENTS

IIIn

e from 75 Mc/s to 230 Mc/s
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ildvanze 63 FM/Am
SIGNAL GENERATOR

Here, within this one mod-
estly priced instrument, are the
essential facilities and the essential
accuracy demanded for servicing radio
and television receivers on bands I, II
and III. But more than that, its excellent
specification and wide range make the 63 FM/
AM a valuable instrument for the electronic
development laboratory.

Full technical details available in Leaflet W36

F.M. at Bands I, 2 and 3 and I.Fs.

Crystal check at 5 Mc/s points

AM at 10% and 30%
modulation depth

Export enquiries welcomed

185 nett price in U.K.

NM

ADVANCE COMPONENTS LTD  ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TEL : HAINAULT 4444
G D23
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Introducing "The Tutor"
This new recorder, using the Mark IV Collaro tape deck with digital
counter. Produced by the manufacturers of the well known " Tutor -Tapes."

Outside Measurements: 171 x
151 x 7lin. including lid.

Output: 51 watts.
Weight: 36 lbs.
In dual colours-Black and

Grey, Maroon and Grey
Inputs: High impedance

microphone and high/low/
impedance radio/gram.

Output: 3 ohm or 15 ohm (as
ordered) for extension
speaker, earphone moni-
toring.

PRICE 63 gns.
complete with Collaro ceramic crystal microphone-and an
elementary language course or alternatively an extra 1,200 ft.

reel of tape.
A 10 watt Push Pull output model shortly available.

EXPORT AND TRADE ENQUIRIES INVITED.

7ittat - gape
Conran?

70, BREWER STREET, LONDON, W.I
CABLES: TUTAPE, LONDON. TELEPHONE: GERRARD 3376

Language Courses with your
Tape Recorder

15 complete Conversational lessons for
beginners in French, Spanish, German,
Italian and Russian. One Single Tape
comprises a complete elementary course
in any of the above languages.
Shortly available: " Practical English
Conversation for foreigners. New Spoken
Course in English, which includes detailed
instruction in Phonetics, Elocution and
intonation. Also full comprehensive
language course consisting of 2 hcurs'
recording. Retail price L7/7/- including
handbook.

Please write for explanatory leaflet.

MINIATURE
SOLDERING
INSTRUMENTS

MODEL
II

MODEL MODEL MODEL MODEL
6 9 Q. 6A 12

------------- - - -

MANUFACTURED BY
ORYX ELECTRICAL LABORATORIES LTD.,

BRIGHTON

SOLE DISTRIBUTORS

ANTEX 3 TOWER HILL
LONDON, E.C.3

Phone : ROYal 4439

SELLING BRISKLY IN MORE THAN 16 FOREIGN
COUNTRIES-WHERE SUPERIOR QUALITY IS ALSO

APPRECIATED

5 DIFFERENT MODELS TO SUIT
ALL YOUR REQUIREMENTS.
HEATS UP IN 30-45 SECONDS.
ROBUST CONSTRUCTION-,.
NO CERAMICS OR MICA USED.

FOR GREATEST EFFICIENCY,
-41 ELEMENTS MOUNTED AT

SOLDERING POINT.

Model
Con-

sumption Voltage Bit Diameter Weight Length Price
Spare
Bits

12 12 watts 6, 12, 24 or 50 3/16" (4.8 mm) 0.5 oz. 61- 25/- 2/-

I I* 10 watts 6 only 5/32" (4 mm) 0.5 oz. 6" 35/- 7/6

9 8.3 watts 6, 12 & 24 5/32" (4 mm) 0.25 oz. 6" 25/- 2/-

6A 6 watts 6 only 3/32" (2.4 mm) 0.25 oz. 6" 25/. 2./-

6 6 watts 6 only 1/16" (1.6 mm) 0.25 oz. 6" 25/- fixed bit
*Model II-Special High Temperature Model.
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"Why is hest" series No 6

SILENT running is essential on gramophone units and to ensure
this on Garrard units the hardened steel bearing thrust washers are lapped to
a high degree of finish on the special machine illustrated above. This opera-
tion ensures that these thrust washers are flat and all surface blemishes
removed so that when they are assembled into the ball race, they run smoothly
and without noise. One more reason why Garrard units are the finest in
the world.

q°1/212040111001
AUDIO
PERFECTION

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD SWINDON WILTS
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A NEW CATALOGUE OF
HIGH FIDELITY EQUIPMENT

has just been published by

NORTHERN RADIO SERVICES
II Kings College Road, London, N.W.3 Phone: FRImrose 3314

Send two 2(d. stamps to Dept. WW for your copy now-it may well
sa%e you pounds.

 Amplifiers, Tuners, Cabinets, etc., at Manufacturers' prices.

 Demonstrations: Monday-Saturd.ly inclusive, 10 a.m.-6 p.m.
without appointment. Technical Guidance Service by our Chief
Engineer personally or by return post-free. Let us hove your
enquiries.

 Single items or complete installations from stock. We can supply
any regular item advertised in this journal.

 Complete satisfaction or goods exchanged. Deferred terms
available.

The new No. I " SYMPHONY " AMPLIFIER Mark III
is a 3 -channel 5 -watt Gram/Radio Amplifier with astonish-
ingly flexible tone control. You can lift the treble, the
bass, or-and here is the unique feature-the middle
frequencies to suit your own ear characteristics, and the
record or radio programme being heard. Independent
Scratch -cut is also fitted and special negative feedback
circuit employed. The Amplifier can accommodate a wide
variety of records from old 78s to new LPs. Input is for all
types of pickup of 0.1 v. output or more and there is full
provision for Radio Tuner Tape take -off and Playback.
It is available to match 15 ohms or 2-3 ohms speakers.
Price 12 gns. (carriage 10/-). Fitted in Portable Steel
cabinet 2 gns. extra.

The new No. 2 " SYMPHONY " AMPLIFIER Mark III
as No. I but with 10 -watt Push -Pull triode output and
triodes throughout. Woden mains and output trans-
formers and choke. Output tapped 3, 7.5 and 15 ohms.
Provision for Tuner and Tape. Competes with the most
expensive amplifiers on the market yet costs only 16 gns.
(carr. I0/-). Fitted in Portable Steel cabinet 2 gns. extra.

" SYMPHONY " AMPLIFIERS with REMOTE
CONTROL. Both the above model Amplifiers are avail-
able with all controls on a separate Control Panel with
up to 4 feet flexilble cable which simply plugs into the
amplifier. Enables the Amplifier proper to be sat in the
bottom of a cabinet whilst the controls are mounted
conveniently higher up. Extra cost 2 gns.

No. I " SYMPHONY " F.M. TUNER. High grade
instrument with extremely silent background. Based on
the latest type of permeability -tuned Coil Assembly of
advanced design housed in anti -radiation shroud giving
extreme sensitivity and high music/noise ratio. Suitable
for amplifiers in the highest fidelity class EI5/8/, Power
Pack E3/7/6. Magic eye El extra if required. (carr. 10/-)

No.2 " SYMPHONY " AM/FM TUNER. Combining
all the specifications of our Long, Medium and Short wave
Superhet AM Tuner and our No. I FM Tuner. Separate
Coil Assemblies and I.F.s. Fully self -powered on one
chassis. 26 gns. (carr. and pkg. 10/-1.
" SYMPHONY " AM/FM RADIOGRAM CHASSIS,
Mk. II. Very high grade Radiogram Chassis incorporating
the Long, Medium, Short and VHF Bands; nine valves
including new fan -type, built-in Magic Eye; push-pull
output for high quality reproduction. Input sensitivity
adequate for Studio Professional quality (P) and transcrip-
tion (PX) pick-up cartridges. New type ultra -sensitive,
anti -radiation, no -drift FM front-end; built-in ferrite rod
A.M. aerial; plug-in F.M. indoor dipole aerial supplied free.
Negative feedback; 15 ohms tapped 3 ohms output;
entirely new -look German -type dial and knobs in gold,
brown and cream, meqsuring I5in. x 6in. horizontally.
Depth front -to -back 8in. An extremely attractive up-to-
the-minute instrument. Price complete with 10in.
Goodmans Loudspeaker, 26 gns. plus carriage, 10/-.
Alternatively, allowance made on standard Speaker
against a more expensive, high fidelity speaker. Delivery
from stock.
RECOMMENDED GRAMOPHONE UNITS
LENCO GL50 4 -speed TRANSCRIPTION UNIT,
complete with pick-up and either Studio crystal or
variable reluctance cartridge and two sapphires, E2I/17/10.
Ditto, less pick-up, L17/10/4. Illustrated leaflets available.

SPECIAL BARGAIN

COLLARO 4 -SPEED MIXED AUTOCHAN-
GER, Model 456, for A.C. mains. Complete with
Studio pick-up and two sapphire styli. Fitted with
Automatic/Manual control. Brand new in maker's
sealed cartons. List Price E13/17/6. Our Price E9/15/0.
Immediate despatch. Illustrated leaflet on request.

" SYMPHONY " BASS RE-
FLEX CABINET KITS. 30in.
high ,consists of fully cut (in.
thick, heavy, inert, non -resonant
patent acoustic board, deflector
plate, felt, all screws, etc., and full
instructions. 8in. speaker model
85/-; 10in. speaker model 97/6;
I2in. speaker model E5/7/6.
The design is the final result of
extensive research in our own
laboratory and is your safeguard
of optimum acoustic results and
full rich bass. Carriage 10/-.
Ready built 15/. extra. As above
but fully finished in figured
walnut veneer with beautiful
moulding and speaker grille 10in.
LI 1 ; I2in. El I/10/-. Other
veneers to order.
THE " SYMPHONY " DE-
LUXE TAPE RECORDER,
2 -speed, twin -track, microphone,
radio and gramophone inputs.
Facilities for playback through
high quality internal elliptical
speaker, or through external
high fidelity speaker or through
external high fidelity amplifier.
Automatic head demagnetisation.
Wide frequency range heads.
Rev. Counter. Housed in hand-
some polished walnut cabinet.
Fantastic value for money at 52
gns., or 9 monthly payments of
E6/13/.. Plus carriage LI. Full
details in catalogue.

Polythene
the technology and uses of ethylene polymers

a comprehensive appraisal by British & American
of one of the most important plastics materials

Edited by A. Renfrew, Director, ICI Plastics
Division and Phillip Morgan, Editor British Plastics.
A very great deal of technical knowledge has been
accumulated during the recent years in which
polythene had advanced to a dominant position
among plastics materials. This new book assembles
all the relevant facts for the technologist. But it is
more than a survey of current literature; it is essen-
tially a critical analysis of the available data and
will serve as the authoritative text for technologist,
not only in the plastics industry but in those many

126s. net by post 121s. 9d.

from leading booksellers

experts

other industries where polythene is used in con-
siderable quantities.
Thirty-eight specialists in Great Britain and the
United States have contributed to the book's
32 chapters. New developments are constantly
taking place in the whole of this field and no
effort has been spared to ensure that the latest
available information was included at the time of
going to press.
This vitally important book should be ordered
without delay (special arrangements can, if neces-
sary, be made for supply on 14 days' approval).

642 PAGES INCLUDING 75 ART PLATES

Published for "British Plastics" by Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.1
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TYPE GB 896

Where airborne application of instrumentation
Isolator "A" with some damning, but
snubbing at resonance (15 c.p.s.). Metal is concerned, it is all too easy to find "progress"
to metal impact. Transmitted acceler-
ation approx. 12 g. for sinusoidal input. has resulted in the substitution of one element
of ±0.026. Envelope contains transi-
ents as high as 10 000 c.p .s. of chance, not necessarily human, for another

and the nett gain can actually be well below unity.

Isolator "B" with little damping, but with
rubber buffers to reduce shock at resonance
(15 c.p.s.). High frequency transients reduced
but transmitted acceleration still approx. 12 g.
for same input.

"BARRYMOUNT" Isolator. Non-linear.
air -damped. No snubbing at resonance
(8 c.p.s.). Transmitted acceleration for
slightly increased input (*0.090') is
0.62 g. Note sinusoidal waveform of
equipment.

The new enemy is vibration. The more complex
and sensitive the equipment, the more potent is the

enemy, and protection against vibration becomes
part of the design problem. Attempts to achieve

isolation have often magnified the problem, for it is
obvious that if a major component of the offending
vibration happens to be at the resonant frequency

of the isolator employed, danger is increased by the
isolator itself.

To keep the resonant frequency of the isolator
low is not a complete answer. In fact there is, as
. yet, no complete answer. But by far the nearest

approach is today provided by "BARRYMOUNT"
Isolators, the principle of which is the

complementary performance of non-linear
springing and air -damping. Even at resonance

"BARRYMOUNT" Isolators offer quite
spectacular freedom from vibration, as the

accompanying un-retouched oscillographs of
transmitted acceleration show.

We shall be happy to tell you all you want to
know about "BARRYMOUNT" Isolators.

We shall be even happier to mount
your "problem unit", in your

presence, and give it "the works".

Your equipment
rides safely on the

MADE IN ENGLAND UNDER LICENCE

FROM BARRY CONTROLS INC.
OF U.S.A.

"BARRYMOUNT" and "BARRY B MOUNT" areRegistered Trade Marks
CEMENTATION (MUFFELITE) LTD. 20 ALBERT EMBANKMENT,

LONDON, S.E. II TELEPHONE RELIANCE 6556

1)
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. . a new batter, -operated constant speed miniature motor

The

Manufacturers are invited to write or tele-
phone for full information on this governor
controlled constant speed motor. Only
slightly larger than a match -box, the Staar-
Kinder Motor presents a noiseless power
unit of extremely low current consumption.

The standard unit is for 6v. operation,
but the motor can be supplied for
usage at other voltages up to 12v.

The Staar-Kinder Motor is available only to
manufacturers.

Staar Electronics Ltd.,
Ormond House, 26/27, Boswell Street, London, W.C.I

Telephone. CHAncery 8953-4.5-6 Telegrams: Asterisk, London

The "Little Staar
*Size of unit base-

board only x 6'.

*Weight only 1.51ozs.

*Powered by Staar Kinder
motor. Operating voltage
6v., current consumption as
low as 27 mA while playing.

*Ideal as the nucleus of a
midget player, and amplifier
of e <creme portability.

The pickup of the Little Staar
is fitted with a robust ceramic
element transducer with two
1 mm. radius sapphire styli
suitable for use in all climatic
conditions. The cartridge can
be withdrawn and replaced in a
matter of seconds. The Staar
Kinder Motor incorporates a
centrifugal governor to ensure
constant turntable speed within
2% whatever the applied voltage
between 6.2v. and 3.5v.

Available to Manufacturers only-write
for full details.

S S

. . battery operated player
for single 45 r.p.m. records

A dual purpose turntable centre is available which
allows for playing small or large centre -hole records

Staar Electronics Ltd.,
Ormond House, 26/27 Boswell Street, London, W.C.I
Telephones: CHAncery 8953-4-5-6. Telegrams Asterisk, Landon
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6290 GEX 541 3 germanium
power rectifier

available in

finned and unfinned stacks
The basic element in all stacks is the GEX 541 diode, standard
ranges being available in both finned and unfinned stacks. Whether
a finned or unfinned stack is used for a specific application will
depend upon monetary and space considerations.
Using series and parallel diode connections, power requirements
of up to 30 kVA are economically handled by finned units. With
derating, operation is still possible up to a maxi-
mum ambient temperature of 55°C. Each stack
illustrated uses four diodes.
Rectifier units constructed with this diode show
remarkable improvements over those previously
available.

THE

Available output at 35°C is 12A. at 48V.

Single Phase Bridge (Unfinned) GEX 541 BIPI.
Available output at 35°C is 5A. at 48V.

GENERAL ELECTRIC CO. LTD.,

EXTREMELY GOOD REGULATION

SMALL POWER LOSS

VERY FAVOURABLE WEIGHT

AND SIZE CHARACTERISTICS

CONSTANCY OF PERFORMANCE

OPERATION UNDER ADVERSE

CLIMATIC CONDITIONS

;;;;;.-. For further information send for publication OV3910.

MAGNET HOUSE, KINGSWAY. LONDON, W.C.2.
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the DYNATRON v.h.f.
tuner unit

PROVIDES TRUE HIGH FIDELITY LISTENING
 7/8 Valve Tuner Pre -tuned 4 stations

Automatic frequency corrector Single switch operated

This tuner is the most advanced unit available today. It
brings to the discriminating listener true-to-life reception of
music and spoken word through the
medium of the B.B.C.'s Home',
` Light ' and ` Third ' VHF radio
broadcasts.

The F.M.2 employs a Foster -
Seeley type of discriminator and
covers from 88 -Ion Mc is. with
four pre -tuned circuits. This unit
is used by the B.B.C. and leading
relay organisations use it as both a
main and monitor receiver. For
completing a high fidelity audio
installation or converting a radio -
gramophone, the Dynatron VHF
tuner provides the complete answer.

Two versions are available-one with an output of 0.2V.; the other with
an extra valve providing a variable audio output which can be adjusted
between 0.3V. and 2.0V. R.111.S . A separate Power Unit, Type Pl, is
also available for use in installations where suitable voltages are not available.

Type FM2 LV

7 -valve FM2LV 8 -valve FM211V Power Unit P.i
£28 .o .0 £33.12.o £8 . rs .o

Write for full details of this Dynatron F.M. Tuner and learn
what true high fidelity listening really means.

YNATRON
Dept. TLJ 103, DYNATRON RADIO LIMITED
CASTLE HILL . MAIDENHEAD . BERKS

Exhaustive research, inordinately
fine engineering and individual craftsmanship

have produced this new
standard in amplifier performance

MPLIFIER model 2001
_nd PRE -AMPLIFIER model 2001 A

25 watts continuous output, total distortion only .05%. Positive
and negative feedback to achieve distortion -free reproduction.
Pre -amplifier has inputs for Tape, Gram., Mic. and AM t
FM tuner. Compensator for record characteristics ani
continuous adjustable bass and treble controls. Automatic
attentuation control for various cartridge characteristics.
Price complete 40 gns.

In High Fidelity

for sound-NATURALLY,

INTEGRATED AUDIO AMPLIFIER

model 1004

Selector switch gives choice of three
correction networks which between
them cover the majority of recording
characteristics. Separate bass and
treble controls. Supplies for Radio ani
Gram. motor provided. A plug-in
pick-up attenuator permits the use of
all types of high output pick-ups in
addition to the magnetic and moving
coil patterns.
A rumble filter is automatically
switched into circuit. Power output 10
watts. Price 25 gns.

PAMPHONIC REPRODUCERS LTD
17, Stratton Street, London, W.1 Telephone GROsvenor 1926

DaP687
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SA.52 Universal Counter/Timer. Measures fre-
quencies from 10 c/s to 1 Mc/s with an accuracy of
+ 1 count + 1 part in 106, and also time intervals
from 3 µsecs. to 1 second. Double or single line
input, with provision for external standard fre-
quencies. 6 -decade illuminated presentation, self -
checking, variable sampling and display time.

Routed Nuotni

* Like all Racal digital counting equipment,
the SA.28 is largely built up from the

range of 14 individual plug-in units. These
are available separately for special purpose

equipment-ask for full details.

Whether your interest lies in

straightforward measurement of fre-

quencies (or the counting of indi-

vidual pulses in a given period), or

in one of the ever-increasing control

applications (tachometry, batching,

computing, pulse timing, shaft speed

control, etc.), you will find Racal

DIGITAL Frequency Meters easily

adaptable to your problem, easily

operated by unskilled personnel,

easily serviced and easily added to as

time goes on and your interests

develop.

Most of these Racal equipments are now available ex -stock:

SA.20 Portable Universal Counter/Timer and
Frequency Meter. 4 -decade illuminated presenta-
tion, accuracy ±1 count ± 0.005%, 5 seconds
display time, counter speeds from 10 to 100,000 per
sec. Manual and auto. reset, self -checking. Specially
designed as a versatile and inexpensive unit.

SA.36 Digital Pre -Set Counter. Available in 4-,
5-, or 6 -digit versions. Designed to count any
pre -determined number of pulses, after which an
output pulse is generated and the equipment
resets itself to zero and resumes counting again.
Built-in power supplies. Max. speeds of operation
up to 50 kc/s.

SA.21 and SA.28 With ranges of 10 c/s to
1 Mc/s and 30 Mc/s respectively, both these Meters
have an accuracy of ± 1 count and stability of 1 part
in 106, with temperature -controlled crystal. Variable
display time, completely digital time base, 0.1 to
10 secs. sampling time, 6 -decade illuminated presen-
tation.

RACAL HIGINFIRMG
LTO

RA CAL Engineering Limited
. I

BRACKNELL  BERKSHIRE
Telephone: Bracknell 941
Cables/Grams: Racal Bracknell Berks.

North England Agent:
Farnell Instruments Ltd., Hereford House,
North Court, Vicar Lane, Leeds 2
Telephone: Leeds 32958
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ANOTHER 'WORLD FIRST'
by FUR ZEHILL

The G.435 Precision R.C. Oscillator with

INCREMENTAL FREQUENCY CONTROL
(Patent Appn. 14264/57)

For sine, square or pulse output

Frequency Range 25 c/s to 250 kc/s sine or square in four decades.
Square -wave rise time 0.1 microsec: sag not
greater than 1%.

Incremental Dial (additive) 5 c/s to 5 kc/s in four decades.

Accuracy Main dial + 1% Incremental dial ± 2%.

Monitoring At multiples and sub -multiples of 1 kc/s and 10 kc/s
± 0.01% from internal tuning fork standard.

Output 10 mW into 600 ohms, balanced or unbalanced
continuously variable, monitored by panel voltmeter.

Pulse Output One-microsec pulses (2 -volt peak) at p.r.f's of 1000,
1500 and 2000/sec. Time of rise 0.02 microsec.

PRICE £235 Initiating trigger pulse available with variable
time separation. Source impedance 75 ohms.

Write for detailed specification.

57 CLARENDON ROAD, WATFORD, HERTS. TELEPHONE: GADEBROOK 4666
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I4DCOLA,
fRepd 7.7de Mo

MODERN
SOLDERING
EQUIPMENT

ja- BIT MODEL
(LIST 70)

WITH

SHARP HEAT

NECESSARY

FOR QUICK

JOINTING OF

TRANSISTORS,

RESISTORS,

ETC.

BIT MODEL

(LIST 64)

FOR

FACTORY

BENCH LINE

RADIO

TEL

ETC.

Protective shields

(List 68)

ELECTRICAL STANDARDS

APPROVED IN ALL

LEADING COUNTRIES

British & Foreign PATENTS Reg. designs, et.:

Catalogues and further information.
Head Office, Sales and Service :

PRODUCTS LTD.
telDCOLP\ GAUDEN ROAD,

Reyd.Trade Mark) CLAPHAM HIGH ST.,
LONDON, S.W.4.

Telephones: MACaulay 3101 & 4272.
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Ashlam
Leading name in laminates

THE ASHLAM RANGE-Nearly every industry has a
use for plastic laminates today. For electrical, electronic,
engineering and structural applications they possess many
advantages over more conventional materials.

The ASHLAM range of laminates covers every industrial
application and each grade meets the appropriate British
Standard or other Specification.

Write to us for our ASHLAM technical data books and
see for yourself how ASHLAM can help you.

THE ASHLAM QUALITY
STANDARD-It is of the
greatest importance that
laminates should meet the
Specifications in every respect
and at all times. We have in-
stalled the very latest production
and testing equipment to ensure
that quality is controlled and
maintained at every stage of
manufacture.

Ashlam
PAPER GRADES : FABRIC GRADES: GLASS GRADES : COPPER CLAD GRADES

ASHLAM is a registered trade mark of Ashdowns Limited
Ashdowns Limited is a subsidiary of Pilkington Brothers Limited

MADE BY ASHDOWNS LIMITED

ECCLESTON WORKS, ST. HELENS, LANCASHIRE. TEL: ST. HELENS 3206

LONDON OFFICE: 29/30 ST. JAMES'S STREET, LONDON, S.W.I.
TEL: WHITEHALL 6002

MANUFACTURERS OF

AUTOMATIC & HAND
COIL WINDING

MACHINES
LAYER WINDING

MACHINES
WAVE WINDING

MACHINES
STRIP WINDING

MACHINES
REEL CARRIERS (Light & Heavy)

Machines supplied to customers'
requirements.

Your enquiries are invited.

ETA TOOL CO.
(LEICESTER) LTD.

29A WELFORD ROAD, LEICESTER
Phone 5386

IMPORTANT
ANNOUNCEMENT
A.D.S. RELAYS LTD.

MANUFACTURERS OF 3000 & 600T RELAYS

Wish to make it known that they are

FULLY TYPE APPROVED
TO

INTER SERVICES SPECIFICATION
R.C.S. & R.C.L. 161

(Certificate Nos. 1000, 1001, 1003 & 1004)

A. I. D.
A.R.B. & ADMIRALTY

APPROVED

A.D. S. RELAYS LTD. Dept.W.W.
12, STORE STREET, LON15014, W. C.I.

Tel.IMUSeum 2453
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Completely new!

SPECI Fl CATIO NS

Frequency Range : 1 cps to x MC, continuous coverage.
Low Impedance Output: 7.o v peak -to -peak across 75

ohm internal impedance. Rise time less than 0.02 iisec.
BNC Connector.

High Impedance Output : 55 v peak -to -peak across 600
ohm internal impedance. Rise time less than o.x µsec.
Dual banana jacks-tin. centres.

Amplitude Control : Low Impedance Output-Potentio-
meter and 6o db attenuator, variable in 20 db steps.
High Impedance Output-Potentiometer.

Frequency Control: Dial calibrated " z to zo " and
decade multiplier switch. Six bands.

Symmetry Control : Allows exact square -wave balance.

Sync Input: Positive -going pulse or sine wave signal,
minimum amplitude 5 volts peak. BNC connector.

Power : 115/230 v ± 10%, 5o/6o cps, 195 watts.

Size: gin wide, 13tin high, I3fin deep.

Weight: Nett 22 lbs.; Shipping 44 lbs.

Price: $265.00.

Data subject to change without notice. Prices f.o.b. factory.

Complete Coverage,
Highest Quality

1 cps to 1 MC

Square Wave Generator

with 0.02 sec rise time

Other Unusual Features

7 volt 75 ohm TV circuit

55 volt 600 ohm high level circuit

Full amplitude variation

External synchronization

The new -hp- 211A Square Wave Generator permits fast
measurement of audio and video amplifier frequency phase
and transient characteristics up to several megacycles. In
computer, pulse code and telemetering work, it materially
simplifies triggering and switching. It is excellent for
testing television circuitry, and ideal for modulating high
frequency circuits, testing attenuators, filters and delay
lines. In general laboratory use it is an excellent means of
measuring time constants, indicating phase shift, frequency
response and transient response.

Model 211A has many unique features. Besides the 0.02
µsec rise time and two separate outputs (with full ampli-
tude variation on both), the generator can be operated,
either free -running or externally synchronized. External
synchronizing can be either with a positive going pulse
or a sine wave signal of 3 volts amplitude. Much of the
instrument's circuitry is etched to provide clean, trouble -
free layout, compact size, freedom from stray capacity
variations, and thus, a highly uniform product. The
generator is of quality construction throughout and is
housed in a streamlined, lightweight metal cabinet.

SEND FOR OPERATING TECHNIQUES,
CAPABILITIES, COMPLETE DATA

HEWLETT - PACKARD COMPANY
Represented by

LIVINGSTON LABORATORIES
RETCAR STREET LONDON N.19 ENGLAND

Tel: Archway 6251
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Great Developments

at Bisley in

:
1:411/1
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PRINTED CIRCUIT DEVELOPMENTS
LIMITED

AND PHOTO PRINTED CIRCUITS LTD

announce that they have joined forces, so that under
the vigorous management of P.C.D. Ltd., the produc-
tion facilities at Bisley will be geared up to give a
new and better service to the trade.

THESE FACILITIES INCLUDE :-

I 48 hours prototype service from 1 : 1 trans-
parencies.

2 Speedy production follow up.

3 Full facilities for blanking and piercing-and
for plating in Solder, Rhodium, Silver or Gold.

4 Consistency, reliability, economy in time,
weight, space, material.

Try us out- AND SEE THE DIFFERENCE

1.3°
ik Rik

'1" 3)
PRINTED CIRCUIT DEVELOPMENTS
INCORPORATING PHOTO PRINTED CIRCUITS LTD.

GUILDFORD ROAD, BISLEY, SURREY.
TEL: BROOKWOOD 2200

A member of the Camp Bird Industries Group

M. R. SUPPLIES Ltd.
(Established 1935)

Acknowledged for over 22 years as the best source of supply for TECHNICAL ELEC-
TRICAL material of the following kind. Immediate delivery, carefully packed -
Prices nett.
SYNCHRONOUS TIME SWITCHES. 2001250 v. 50 c. brand new Sangamo-Weston.
In compact black housing, 41n. dia. by deep, providing up to three on/off operations
per 21 hours, with day omitting device (use optional). Capacity 20 amps A.C. £518/6
(despatch 21-).
HIGH DUTY AIR BLOWERS. We now offer the last few, and see no prospect of being
able to repeat this fine offer; powered with B.T.H. repulsion/induction motor, 230/250 v.
0 c. 1 ph. Estimated delivery 1,500 c. ft./min. Overall length 24in., width 201n.,

height 18in. Inlet 7in. din. Outlet 7in. by 3in. Weight approx. 1 cwt. Brand new
in original cases. 222/10,- (des. mainland 20'q.
CENTRIFUGAL AIR BLOWERS. A remarkably fine offer of a limited supply of brand
new £16 units by Leach Electrical, powered with G.E.C. Capacitor/induction Motor.
230/240 v. 50 c. 1 ph. Rated output 35 C.F.M. Overall length gin. Max. dia. 4iin.
Intake 2fin. dia., outlet 1 in. dia. Weight St lbs. An excellent, quiet running unit
for extraction or blowing. F4/17/6 with capacitor (despatch 2/61.
SHADED POLE MOTORS with 8in. FAN -BLADE (Woods-G.E.C.) 200/250 v A.C.
New units but without any mounting, 58/6 (des. 2/6).
SHADED POLE INDUCTION MOTORS, 200/250 v. A.C. Very silent running and
ideal for many lab. and domestic applications, stirrers, cooling fans, extractors, etc.
No interference with radio/TV. Brand new units: B.T.H., body 3in. dia. by 21in.
with three -hole mounting flange. Shaft fin. dia. by tin. proj. 27/6 (despatch 1/6).
Also Delco super model, fan -cooled, body 4iin. by Skin. shaft proj. ilia., torque
600 grm/cm., and the perfect unit for tape recorders in addition to above duties, 42/6
(des. 2/-). All of the above are 4 -pole and speeds are: B.T.H., 1,400; Delco 1,400 r.p.m.
SYNCHRONOUS TIMER MOTORS, 200/250 v. 50 c. (G.E.C. -brand new). Compact
motors. 21. x 15 x llin. with lin. shaft proj. Self -Start Mg, high torque, 6 r.p.m., suitable
also for display turntables. 57/8 Ides. 1/-).
VERY MINIATURE L.V. MOTORS. 3/6 v. D C., low consumption, only 100 MA.
at 1.5 volts, suitable for dry battery operation. Size 1 a. by lin., with mounting flange,
shaft and pulley. Fine bargain for model makers. 7/6 (des. 6d.).
AMMETERS. OA, 0/5, or 0/10 amps D.C., na/coil, 24n. sq. flange. 12/8 (des. 6d.).
MAINS BUZZERS, small model for direct use on A.C. mains 200/250 v. approx. lin.
cube, 6/6-post paid.
COMPLETE SEWING MACHINE MOTOR OUTFITS. There is no better quality job
at any price and we have many hundreds of very satisfied customers and large sale,
from recommendations. 200/250 v. fitted with latest radio/TV suppressors
including motor with fixing bracket, foot control, needle light with switch, belt, etc.,
and instructions for fitting to ANY machine. And we still offer the complete outfit
for 26/15/- (des. 2/9).
EXTRACTOR FANS. Very well made units at much below normal price. 200/250 v.
A.C. (induction motor, silent running, no interference). With mounting frame and
back grille, ready for easy Installation. With gin. impeller, 25/51-. With 10in.

or curve. Best grade flexible brassSWAN
-riEssacatmoye (des-

,s adjustableeither
3-)t..

support. 17in. long, with S.B.C. holder and shade. On wood base with switch and
t,irines1106).1s--suitable for drawing offices, ideal as bedside lamp, limited supply at 21/-

-WOUND POTENTIOMETERS (Colvem). Brand new, dual 5,000/5,000 ohms.
la o acts, 360 deg. rotation, ball -bearing. Size Skin. dia. by 3in. deep, with shaft,
inniarkable bargain, 7/6 (des. 1/6).
NEON INDICATORS (Philips). 230/240 v. A.G. with S.B.C., 2/6 each, or 24/- dozen,
brand slew.

M. R. SUPPLIES Ltd., 68, New Oxford St., London, W.C.1
Telephone: MUSeum 2958

WAFER SWITCHES TO SPECIFICATION

As we specialise only in the manufacture of small
quantities of wafer switches (to individual specification)
we guarantee competitive prices and fast delivery.

SWITCHES TO PUBLISHED DESIGNS (FROM STOCK)

G.E.C. 912 -PLUS
SI (14061/131)

14/6 pair
S2 (14062/131)

S4 (SS/556/I) 11/6

S5 (SS/556/2) ... 10/6

Mullard Tape Amplifiers
Amplifier " A "
SS 567/A
SS/567/8 } 32/6 the set
SS/567/C

Amplifier " B "
SS/567/A 16/6

G.E.C. 88-50 Pre -Amplifier

Input Selector (state number of positions)
Treble Selector ... 7/9

Write for Price List and Design Chart.

I2/ -

SPECIALIST SWITCHES
23 Radnor Mews - Sussex Place
London W2 - AMBassador 2308

Suppliers to the leading electronics, aeronautical and
automobile companies and to research institutions, the
G.P.O. and Universities.
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VIBRATIONS

Today's trend towards higher speeds has made
Engineers acutely aware of vibrations. With aircraft,
cars and various types of machinery, not just the
machines themselves are exposed to vibrations, but
also the ancillary equipment. It is not always possible
to predict the behaviour of electronic apparatus under
new conditions. On low speed machines, many
components are so stiff that they are not excited by
the slow, primary forces and no trouble is encountered.
At higher speeds, however, components which were
perfectly satisfactory before, may be "made to ring"
and give trouble. The vibration acts as an additional
load on the component. During the design stage it
may sometimes be possible to calculate the vibrational
behaviour of equipment. A check by testing actual
performance is naturally more reliable, and in many
cases the only sure way of determining the life of
the machine and its components. Full scale testing
of the finished product is clearly very expensive,
although ultimately necessary, but much time and
money can be saved by testing individual parts under
assimilated conditions by inducing controlled vibra-

\--

tions. Modifications can be made in the light of such
tests to give the component an economical life.
The technique of prior vibration testing is all the
more appropriate when applied to a complicated and
expensive unit such as an aeroplane.
Bear in mind that only steels have a definite "fatigue
limit", that is, a fatigue stress below which failure
will not occur, always of course in the absence of
corrosion. Higher speeds also means components
having to withstand a much larger number of stress
reversals during their operational life. For instance,
if the permissible number of stress reversals of a
material is fixed during the design stage at 500,000,000
(5 x 10°), then at 500 r.p.m. the life for continuously
operating would be nearly two years. At 30,000 r.p.m.
this would be reduced to 114 days.
The absolute necessity to test components and com-
plete products under conditions of vibration is now
well established, as exemplified by the many such
acceptance tests called for by the Supply Ministries
and Armed Forces.

* If you have any problems regarding
vibration, consult our Technical Dept.

W. BRYAN SAVAGE LTD.
designers and manufacturers of vibrators for industry

I7 Stratton Street, London, W.1 Telephone: GROsvenor 1926

tAft,Aft,VVVVVN.,,VVAA."AetrteV4 Nt".$1"A.NIVNI,V1, VV,VI., NV\A"Vlo,VVVVVVVI"A"A"./V VLAILAILNIonft"A"A.,V1,
DaS1156
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NEW! TCFAIIPNACSIETCATh1c0EN,B7LGOWand

VALVEHOLDERS FOR PRINTED CIRCUIT
AND WIRE CONNECTIONS in P.F. and NYLON P.F.

Send for full details to :

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY.

THE
BRITISH NATIONAL.

RADIO SCHOOL.
ESTD. 1940

NOW IN OUR SEVENTEENTH YEAR
AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course

A.M.Brit.I.R.E. and CITY and GUILDS Radio and
Telecommunications Exams., etc., etc.

and all for less than 1V-
per day.

Payable monthly or half -yearly
Agencies available in all overseas English-speaking countries

PRINCIPAL,
BRITISH NATIONAL RADIO SCHOOL

66 ADDISCOMBE ROAD, CROYDON, SURREY
Tel. ADDiscombe 3341

Tel: ASHTEAD 3401
JSP.MPN 5

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustrated
Cash Prices and Statutory Terms

Cash 8 Monthly
Model Price Deposit Payments of

820 E31 18 E3 14 6
870 £34 16 E4 1 6
840A ESS 0 E6 8 4
750 E78 0 E9 2 0
888 E110 0 E12 16 8
680X E120 0 E14 0 0

E3 14 6
E4 1 6
E6 8 4
69 2 0

E12 16 8
E14 0 0

Cash price if paid in 6 months by Bankers' order.
Carriage paid per passenger train.

Model 840A is for A.C. cr D.C. 110/250 v.; 750 and 680X 110/240 v.
A.C. These sets are the choice of the discerning professional and
amateur users. Descriptive literature gladly forwarded.

Latest EDDYSTONE Component Catalogue 1/.

The

Eddystone

Specialists

SERVICES LTD.,

55 COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 ESTAB. 1935

Branch address: MARKET CROSS, ORMSKIRK
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NATIONAL
RADIO SHOW

STAND No

16

LOUDSPEAKERS

,Foy ALL
PURPOSES

The development and manufacture of
Loudspeakers for all purposes has been our
business for over 30 years. Whatever the
application, we are proud to have assisted in
equipping many millions of British -made
radio and television receivers with Loud-
speakers which, in design and performance,
have set a standard of their own.

FERRY WORKS  THAMES DITTON  SURREY
Telephone : EMBERBROOK 3402
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Indirectly heated subminiature7alvesil

These 6.3V indirectly heated subminiature valves are mounted in round bulbs
of diameter 10.16 mm. and length 38 mm. The world's longest experience in
subminiature valves and the most modern manufacturing methods ensure . . .

Perfection in miniature

TYPE Description Fil,
mA

Anode Screen
Volts Volts

Grid
Volts

Anode
mA

Screen
mA

Slope
mAIV

Load I CV
Resis. Equiv.

XR6 HF Pentode 150 100 103 -1.4 7.0 2.2 5.0 300K 465

XR7 HF Pentode 200 100 100 --2.0 7.5 2.5 5.5 250K 465

XR8 HF Triode 150 100 -2.5 8.0 4.2 475K 468

XR9 HF Twin Triode 300 100 -1.85 8.5 5.0 474

XG2 Gas Tetrode 150 Details on application.

Please write for further details.

STONEFIELD WAY - VICTORIA ROAD - SOUTH RUISLIP - MIDDLESEX
Telegrams : Hivac, Ruislip. Telephone : Ruislip 3366.
A member of the Automatic Telephone & Electric Group

KAYE

ELECTRICAL MANUFACTURING CO.

Manufacturers of P.O. types

3000 & 600 Relays.

Contacts

Up to 8 c/o # or 1 amp.
Up to 4 c/o 5 amp.
Insulation up to 650 v.

Coils

Up to 100,00052, guar.
+ or - 3% on turns.
+ or - 5% on ohms.

All new materials only used. Ordinary or tropical
finish to Specification. Fully made and adjusted
to A.I.D.-I.E.M.E. or P.O. Standards.

Send for our Free 6 page Relay information folder.

Havelock Works, Havelock Place,

Harrow, Middlesex

Suppliers also of complete range of relay component parts.

Introducing! !!
THE "MARINETTE"

BAND
III

INDOOR

AERIAL
166
RETAIL

Complete with 9 ft.
low -loss cable.

Available in Pastel Colours-Red, Blue and
Primrose, with anodised Gold -tinted elements.

"IMPORTANT SELLING POINTS"
The " Marinette " elements are adjustable, giving the highest
possiSle gain in all installations, with minimum ghosts.
Variable mounting positions with key holes on base for affixing
to wall if desired.
Maximum "eye -appeal". The "Marinette " need not be hidden.

TRADE ONLY Enquiries Invited
A Product of MARINE AERIALS LIMITED
210 DEPTFORD HIGH ST., LONDON S.E.8. Tideway 3637.
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HI-FI, TV, Specialists
50 GOOD Reasons to USE

"THE CLASSIC SERVICE"
* IN GREAT BRITAIN AND NORTHERN IRELAND

Every item which we list below is a normal stock item which Full hire purchase and credit sale terms available with our
we are prepared to pack and despatch to you in any part of confidential system and prompt despatch. Credit sale
the world. Each item is chosen because we believe it to be agreements must be cleared in nine months-all articles
a " Quality " product and unless it measures up to our advertised can be purchased on 6 months credit-no extra
standards we do not stock it. charge.

Item Make Model No. D elivery Cash Price
No.

Terms C.S.
Deposit Payments

Terms H.P.
Deposit Payments

Exportr
Price

SECTION I GRAMOPHONE MOTORS. ALL MAKES IN STOCK.
f sd f s d f s d L s d

I Connoisseur Vari 3 -speed Ex/stock 28 11 0 3 2 0 9 of 62/2 14 5 8 12 of 26/9 20 0 0
2 Collaro 4T200 Ex/stock 19 10 0 2 2 II 9 of 42/5 9 15 2 12 of 18/3 14 10 0
3 Lenco GL56 Ex/stock 23 7 0 2 11 0 9 of 5I/- II 13 9 2of 21/10 16 10 0

SECTION II PICK-UPS.
4 Ortofon Type " C Ex/stock 26 14 0 2 18 9 9 of 58/1 13 17 4 12 of 25/4 20 5 0
5 Goldring 600 (with Ex/stock 12 9 2 1 7 5 9 of 27/5 6 4 7 2 of 11/8 9 5 11

B.1 Arm)
6 Collaro Ex/stock 5 7 5 1 0 0 6 of 20/- - - 3 17 6

SECTION III TUNER UNITS.
7 Goodsell FMT501 Ex/stock 19 14 0 2 3 4 9 of 43/4 9 17 5 12 of 18/5 16 10 0
8 Dynatron Switched FM Ex/stock 34 7 6 3 15 0 9 of 75/- 17 4 6 12 of 33/10 26 0 0
9 Lowther Mark II Ex/stock 30 15 9 3 7 8 9 of 67/8 15 8 I 2of 28/10 22 10 0
0 Jason Switched FM Ex/stock 16 12 7 I 16 7 9 of 36/7 8 6 4 12 of 15/7 12 10 0

SECTION IV AMPLIFIERS.
I Quad Mark it Ex/stock 42 0 0 4 12 4 9 of 52/4 21 0 6 2 of 39/4 42 0 0
2 R.C.A. N/Ortho Ex/stock 41 0 0 4 10 0 9 of 90/- 20 10 3 12 of 38/5 41 0 0
3 Goodsell MA5 Core Ex/stock 17 17 0 1 19 3 9 of 39/3 8 18 6 12 of 16/11 17 17 0
4 Goodsell Williamson Ex/stock 56 10 0 6 4 3 9 of 124/3 28 5 8 2 of 52/11 56 10 0
5 Lowther TPIO Ex -stock 25 0 0 2 15 0 9 of 55/- 12 10 3 12 of 23/5 25 0 0

SECTION V LOUDSPEAKER UNITS.
16 Goodmans Axiom 22 Ex/stock 15 9 0 2 9 0 9 of 381- 8 9 0 2of 15/- 15 9 0
17 Goodmans Axiom 150 Ex/stock 10 15 9 1 3 8 9 of 23/8 - - 10 15 9
18 Goodmans Audiom 60 Ex/stock 9 2 9 1 0 0 9 of 20/- _ _ 9 2 9
19 Goodmans Audiom 70 Ex/stock 14 10 0 I II 10 9 of 31/10 7 5 2 2of 13/7 14 10 0
20 Goodmans Audiom 90 Ex/stock 28 0 0 3 I 7 9 of 61/7 14 0 0 12 of 26/3 28 0 0
21 G.E.C. Metal - Ex/stock 9 2 0 1 0 0 9 of 20/- - - 7 3 7

Cone B.C.
22 Lowther P.M.6 Ex/stock 18 18 0 2 I 6 9 of 41/6 9 9 9 2of 17/8 18 18 0

SECTION VI COMPLETE LOUDSPEAKER ASSEM BLIES.
23 Classic Model 501 Ex/stock 3 2 9 0 3 II 4 9 of 71/4 16 4 6 2 of 30/5 32 9 0
24 Classic Model 502 Ex/stock 2 9 13 6 3 5 3 9 of 65/3 14 16 9 2of 27/9 29 13 6

25 Classic Hollywood Ex/stock 5 7 15 0 6 7 0 9 of 127/- 28 17 6 2 of 54/1 57 15 0

3 Unit
26 Classic Kentucky Ex/stock 78 15 0 8 13 3 9 of 173/3 39 7 6 2 of 73/10 78 15 0

5 Unit
27 Wharfedale 3/SFB Ex/stock 39 10 0 4 8 0 9 of 88/- 20 0 0 2 of 36/- 39 10 0
28 Wharfedale A.F.I0 Ex/stock 21 4 11 2 6 8 9 of 46/8 10 13 4 2of 19/10 21 4 11

29 Wharfedale 3 -speaker
system

Ex/stock 73 10 0 8 I 8 9 of 161/8 36 15 11 2 of 68/10 73 10 0

30 Rogers Corner Horn Ex/stock 29 4 6 3 6 2 9 of 66/2 14 10 7 2 of 27/4 29 4 (

SECTION VII TAPE DECKS, ETC.
31 Bradmatic 5L Ex/stock 42 0 0 4 12 4 9 of 92/4 21 0 6 2of 39/4 42 0 0

32 Bradmatic 5C Ex/stock 50 0 0 5 10 0 9 of 110/- 25 0 6 2 of 46/10 50 0 0
33 Bradmatic Stereo Ex/stock 64 0 0 7 0 9 9 of 140/9 32 0 0 2 of 60/- 64 0 0
34 Brennell Mark II Ex/stock 18 18 0 2 I 6 9 of 41/6 9 9 9 2of 17/8 18 18 0
35 Brennell Pre -Amp Ex/stock 18 18 0 2 I 6 9 of 41/6 9 9 9 2of 17/8 18 18 0

36 Bradmatic Stereo Pre- Ex/stock 70 0 0 7 14 0 9 of 154/- 35 0 .5 2 of 65/7 70 0 0
Amp

37 Sonomag Mark II Ex/stock 37 16 0 4 3 I 9 of 83/1 18 18 0 2of 35/5 37 16 0

SECTION VIII COMPLETE TAPE RECORDERS.
38 Ferrograph 66/H 2/3 weeks 92 8 0 10 10 3 9 of 210/3 46 4 6 2of 86/7 92 18 0
39 Ferrograph 66/N 2/3 weeks 90 6 0 9 18 7 9 of 198/7 45 3 10 2 of 84/7 90 6 0
40 Ferrograph Model 77 Ex/works 100 10 0 II I 9 9 of 221/9 50 8 0 2of 87/10 100 16 0

6/8 wks
41 Ferrograph Model 88 Ex/works 110 5 0 12 2 6 9 of 242/5 55 2 9 2of 103/4 110 5 0

6/8 wks
42 Vortexian Model 2A Ex/works 92 0 0 10 18 0 9 of 218/- 47 10 0 2of 101/6 92 0 0

6/8 wks
43 Spectone Mark III 6)8 wks 68 5 0 7 10 I 9 of 151/I 34 3 4 2 of 63/11 68 5 0
44 Vortexian Model 2B Ex/stock 108 10 0 II 18 8 9 of 238/8 54 5 8 2 of 101/8 108 10 0
45 Truvox Mark III Ex/stock 68 5 0 7 10 I 9 of 151/I 34 3 4 2of 63/11 68 5 0

SECTION IX CABINETS.
46 Period Hi-Fi Ex/stock 130 0 0 14 6 0 9 of 286/- 65 0 0 2of 121/10 130 0 0

47 Period Hi-Fi 3/4 wks 140 0 0 15 8 0 9 of 308/- 70 0 0 2of 131/3 140 0 0

48 Period Hi-Fi 2/3 wks 90 0 0 9 18 0 9 of 198/- 45 0 0 2 of 84/4 90 0 0

49 Classic Period - Ex/stock 45 0 0 4 19 0 9 of 99/- 22 10 0 2of 41/- 45 0 0

R.G. I
50 Classic Period Ex/stock 30 0 0 3 6 0 9 of 66/- 15 0 0 2 of 28/4 30 0 0

L.S.1
(6 MONTHS' CREDIT. NO EXTRA CHARGES. BANKERS ORDER OR 6 CHEQUES WITH ORDER.)

WHAT A SELECTION!!
Full mail order and export facilities. Full facilities tor comparative demonstrations and free
technical advice. Wide range of cabinets from the simplest to the best. Come to the Hi-Fi Pioneers

CLASSIC ELECTRICAL CO. LTD.,
352/364 Lower Addiscombe Road, Croydon, Surrey. Telephone: ADDiscombe 6061/2. Telegrams: Classifi, Croydon, Surrey

Bus services: 59a, 54, 12 and Green line -725. Nearest stations; Woodside, Addiscornbe, East Croydon.
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-ARMY SIGNALLING LAMPS -
12 volt, in metal con-
tainer with carrying
strap. Contents: 3 spare
bulbs, operator's lamp
and spare bulbs, morse
key, plugs and 3 coloured
screens (red, green,
amber).

12 6 P. & P. 2/6

12 VOLT RECEIVERS

type 1125d
Contents: two 9D2 valves,
3-1 intervalve transformer,
one mu -metal multi -ratio
transformer, etc.

10,- P. & P. 2/.

CHARTBOARD ANGLE LAMP
With clip -on end. Suitable for
Colleges, Offices, Draughtsmen, etc.
Bayonet fitting Globe.

21.0.0 P. & P. 2/.

U.S.A. Dynamotors, Type D/M53A, 24 v.
input, 220 v. D.C. output. £1. P. & P. 2/6

A. PRESTON 41 SONS

1.8 PETROL MOTOR (Rated 2 H.P.)
U.S.A. lightweight. COM-
PLETE. 8,000 R.P.M.
Suitable for working Water
Pumps, Saw Benches, etc.

£17.10.0 P. & P. 10/-

A POWER UNIT for the
above motor can be sup-
plied for lighting at 825
watts, 110 volts A.C.

£5.10.0 P. & P. 10/.

RADIO TRANSMITTER

type T-25/TPS-2 Complete
Contents: Valves -2 532A, 2 53A, 3
3B24, 1 829A, 1 715A, 2 Meters, 1 Blower.

£15.0.0
P. & P. 10/.

RECEIVER - INDICATOR
type R-36/TPS-2 Complete

Contents: 1 5CP1 Tube, 4 466A valves,
5 6SN7 valves, 19 others.

£15.0.0 P. & P. 10/-

186 Sussex Way, London N. 19. Phone: ARChway 5951

Senior CQ

Reproducer

A small high fidelity speaker system,
the Senior CQ is capable of outstand-
ing performance. It is outwardly
identical with the Standard CQ
Reproducer but includes a "tweeter"
and crossover. The frequency re-
sponse extends from 35 to 17,000 c/s,
and power handling is in excess of 6
watts. Oak £16.16s. Walnut £17.17s.
Tax paid. From your local dealer
or direct from :
R.G.A. Sound Services
(Plymouth) Ltd., 2 Sarnes-
field Road. Enfield, Middlesex

E LG E RADIO PE

Vezzatik pcicicet-
7azdt
7incleA

For

Radio

Television

Amplifiers
Transmitters
Electronic
Equipment

Price

24'-

Combined
Neon -Tester and

Saw -tooth Generator

Ideal for on -the -spot
Voltage measurements;

Signal tracing (A.F.,
R.F.); Valve and component

checking; Polarity and mains
indications; Spark plug test-
i ng.

An Invaluable Field -Service Aid

z ,

MERCIA ENTERPRISES LIMITED
Godiva House, Allesley Old Road, Coventry

Free leaflet on request. Trade Enquiries invited.
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A 130 -mile Westinghouse "prov-
ing ground" has been set up
between Hamilton and Kinmount,
Ontario. Here Westinghouse en-
gineers obtain actual operating
results to assist you in planning
your communication system.

ANOTHER WESTINGHOUSE

SHF "Scatter99 Transmission

New Westinghouse 4400-5000 mc.
Transmitting and Receiving Equipment
is compactly and durably designed for . ELECTRONICStruck mounting or fixed installation for
either commercial or military application. ...WHERE BIG THINGS HAPPEN FIRST

FIRST ! 57 -B -745R

 Now for the first time in the communications field, scatter
equipment for super -high frequency transmission for fixed or

. transportable operation has been introduced by Canadian
Westinghouse.

Contact your local Westinghouse Sales Office for Descriptive
Bulletin H83-100 or write Canadian Westinghouse Company
Limited, Electronics Division, Hamilton, Canada.

The new Westinghouse "Scatter" communications equipment
is designed for high quality, high reliability transmission of voice,
teletype, telemetering, facsimile, television and data signals over
hops of 100 to 200 miles. Voice capacity for multi -channel opera-
tion extends to 120-150 channels.

WATCH WESTINGHOUSE



90 WIRELESS WORLD SEPTEMBER, 1957

automatically . . .

Britain's finest value in

Recording .

4 watts output 3 hours' playing time

and the new,
sensational

See and hear
)3\1110 777

55 gns.
Complete with Desk
Mic. and L.P. Tape.

The most compact, lightweight, 3 -speed Tot.
Recorder with simple push-button automatic
control. Up to 3 hours playing time. Playing all
types of pre-recorded tapes and providing an
output of approx. 3 watts, this versatile Recorder
is at a price all can afford. Complete with
spool of standard tape.

them both at the Radio Show, Stand 111

" Sound " Tape Recorders are wonderful value
-write now for full details and specifications.

DEM. ROOM
No. D.I4

Tape Recorders (Electronics) Ltd.
784-788 High Road, Tottenham, N.17

Telephone : TOTtenham 0811-3. Cables: Taperec, London.

8e your own round invnee,
If you own a Tape Recorder you'll
be interested to know about the
GRUNDIG MIXER UNIT, the
GMU.3. With it you can achieve
sparkling professional realism;
three independently controlled
microphone inputs, plus one for
your pick-up, enable you to pro-
duce plays, dialogue over music,
special effects, monitoring-it's
like owning a recording studio.

GRUNDIG (Great Britain) LTD.
Advertising & Showrooms:
39/41 NEW OXFORD STREET,

LONDON, W.C.I
Trade Enquiries to:
KIDBROOKE PARK ROAD,

LONDON, S.E.3

Write for fully descrip-
tive leaflet or ask your
dealer for a demonstra-
tion of the

PRICE 16 GUINEAS

qou'fr be Old
ou did

(Electronics Division, Gas Purification & Chemical Company Ltd.) G.S.22

-RADIO HAM SHACK LIMITED
SCOTCH BOY TAPE AT THE NEW LOW PRICES. IIIA
Standard. 600' on 5" spool, 16/-; 850' on 5f" spool, 22/-; 1,200'
on 7" Spool, 27/-; 150 Extra Play, 900' on 5" spool, 28/-, 1,275' on
5f" spool, 35/-, 1,800' on 7" spool, 50/-.
EMPTY SPOOLS, 5", 3/6; 51, 3/9; 7", 4/3.
POLYESTER LEADER TAPE. 1" x 150' Green or White, 3/6.
No. 41 SPLICING TAPE 7/32" x 66', 3/-.
BIB TAPE SPLICER, 18/6.
REMPLOY SOLDERING IRON. 230/250v., 22/6; AERIALITE
T.C.D. Converter, Ch. 2, 9 & 10, £10/10/-.
LOW LOSS CO -AX CABLE, 9d. per yard; CO -AX PLUGS,
1/1 ea.; CO -AX SOCKETS, 1/- ea.; OUTLET BOXES, 4/6 ea.;
DIPLEXERS, 14/- ea.
Send 6d. in stamps for our catalogue of valves, resistors, condensers
and other components, books by Bernards and Norman Price,
Aerials, Speakers, etc., etc.

155, SWAN ARCADE, BRADFORD 1, YORKS.

SWITCH -TUNED
F.M. UNIT

A MODERATELY - PRICED TUNER
OF OUTSTANDING QUALITY & DEPENDABILITY

For use with high -quality amplifier systems, the "Prefect "
reconciles the best features of F.M. Receiver design to
ensure stability and quality of reproduction with extreme
simplicity. Conventional tuning is replaced by a four -
position selector switch giving choice of B.B.C. programmes
and "OFF ". Jason Power Pack, if required 0.10.0.

Complete with valves
and front panel marked
for switch positions.

£15-12-9
Inc. £4.7,9 Pur. Tax.

 FOSTER-SEELEY DISCRIMINATOR  AUTOMATIC FREQUENCY
CONTROL  SINGLE SWITCH FOR HOME / THIRD / LIGHT / OFF

Leedled. and name and address of nearest stockist front-
JASON MOTOR & ELECTRONIC CO., 328 CRICKLEWOOD LANE, LONDON, N.W.2.
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ON AC

The unfailing accuracy required of radio
equipment in shore, air and sea communications
necessitates the use of the most efficient and
reliable components. Experience shows that
G.E.C. Quartz Crystal Units are unexcelled in

consistent accuracy.

QUARTZ CRYSTAL UNITS

SALFORD ELECTRICAL INSTRUMENTS LTD.
TIMES MILL, HEYWOOD, LANCASHIRE

London Office;
MAGNET HOUSE, KINGSWAY, LONDON,
W.C.2.

A subsidiary of the
GENERAL ELECTRIC COMPANY LTD.
OF ENGLAND
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BELCLERE

TRANSFORMERS

"EN"
I" x x 1-1 "

(plus clamp)

DIMENSIONS
BNI "

3"
4 x T2g." x f"

"BN" "EN"
KN"

Driver and Output
Transformers for
use in 200 mW.
push-pull Transis-

tor Amplifiers.

"KN "
Driver and Output
Transformers for
use in I Watt
push-pull Transis-

tor Amplifiers.

The photograph shows
the "EN" Size without

its clamp.

"KN"
Ii" x x I 1"

(plus clamp)

UNITS ALSO AVAILABLE FOR 2, 5, 10 AND 20 W
TRANSISTOR AMPLIFIERS

POWER TRANSFORMERS
UP TO 60 VA

A.F. TRANSFORMERS, INDUCTORS

Contractors to Admiralty
and Ministry of Supply

A.I.D. approved

THE BELCLERE COMPANY
P.O. BOX No. 22

117, HIGH STREET, OXFORD
Phone: Oxford 3432 Cables, Belclere, Oxford

A Great Trio
Every lover of music and perfect
record reproduction will want to
possess these informative and enter-
taining books by G. A. Briggs.

SOUND REPRODUCTION
Third edition, second impression, 368 pages,
315 illustrations. Chapters on Resonances,
Cabinets, Room acoustics, Response curves
with Oscillograms, Crossover networks,
Recording Systems, Records, Pick-ups, etc.
Total sales exceed 35,000. 17/6 (18/6 post
free).

LOUDSPEAKERS
4th edition. 92 pages, 45 illustrations.
Standard reference work on loudspeakers.
Detailed information, diagrams, description
of Electrostatic speaker and concert hall
demonstrations. Total sales 45,000. 7/6 (7/9
post free).

PIANOS, PIANISTS AND SONICS
A book for sound enthusiasts and music
lovers written in G. A. Briggs' entertaining
style. Chapters on piano history and con-
struction. Harmonic analysis. Touch Tone
Tuning, etc. 192 pages, 102 illustrations.
10/6 (11/- post free).

/t is regretted that the book "High
Fidelity" is now out of print and will
not be re -issued.
Sold by radio dealers and bookshops.

Published by Wharfedale Wireless Works, Ltd.

Wharfedale
WIRELESS WORKS LTD., IDLE, BRADFORD, YORKS.

117. AWLS 1111113

BLICKVAC
HIGH PRESSURE & VACUUM
IMPREGNATORS

BLICKVAC Impregnators are used by Marconi, Pye, S. Smith & Sons,
N.C.B., M.O.S., and many other well-known organisations. A full
range of standard models is available - capacities 4 in. by 9 in. to 3 ft.
by 3 ft - suitable for Varnish, Wax, Potting Resins, etc. Plants can be
designed for special requirements. Blickvac Impregnators are designed
to give simplicity in control, outstanding performance and ease in
cleaning. A second autoclave can be added at low cost when needed.

BLICKVAC products include:- Epoxy Resin Vacuum Mixing and
Casting Plants, Electric Ovens, Vacuum Ovens, Mixing Vessels, Dipping
Tanks, etc.

BLICKVAC ENGINEERING LTD.
Bede Trading Estate, Jarrow, Co. Durham. Jarrow 89 7155
96/100 Aldersgate Street, London, E.C.I. Monarch 6256/8
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IT'S GOOD BUSINESS
TO INVEST IN RCA

BROADCAST EQUIPMENT

RCA engineering combines quality and long-range economy
Because there's more to radio equipment than
its initial cost, economy minded broadcasters
prefer RCA equipment...their best insurance
for safeguarding their investments and build-
ing profits. They realize that many RCA broad-
cast transmitters with more than 25 years of
service are operating today because RCA has
engineered and manufactured its broadcast
equipment to meet the highest standards_

Why RCA Broadcast Equipment
Reduces Operational Expenditures

RCA uses the highest quality circuits and compo-
nents-gives you a wide safety margin of operations,
minimizes costly, time-consuming replacement.

 Superior specifications include superlative wiring-
for longer service without re -wiring.

 Long tube life in RCA Broadcast Equipment often
saves more money in the long run than the initial
cost of less carefully engineered equipment.

 Higher trade-in value for RCA equipment.

FROM THE STATION LOGS
Here are a few of the many station reports from all
over the world, describing long tube life in RCA Broad-
cast Equipment. When these reports were received,
the tubes were still going strong:
94,613 hours:

62,000 hours:

46,115 hours:

33,738 hours:

RCA final amplifier triode in RCA 10 KW
medium wave transmitter, at KPOJ,
Portland Oregon.
RCA final power triode, in RCA 50 KW
medium wave transmitter at KDKA,
Pittsburgh, Pennsylvania.
RCA final power triode in RCA 1 KW
short wave AM transmitter at DZMB,
Manila, Philippines.
RCA mercury-vapor rectifier, in RCA
50 KW short wave transmitter at Cana-
dian Broadcasting Corporation.
71-MZEZIMUSEERSSULM

RCA offers a complete line of Broadcast Transmitters
ranging from 250 watts to 250 kilowatts. Consult
your RCA Distributor or write Dept. 13E491. at the
address below for complete information.

RCA INTERNATIONAL DIVISION

RADIO CORPORATION OF AMERICA
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y., U.S. A.

Trademark(s) Registered
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Presenting the new HOMELAB range of

SIGNAL GENERATORS . . .

TYPE 2. 100 kc/s., to 100 mc/s. CW or 400' modulation. Audio signal for

amplifier tests. PRICE: £4.10.0d. p. & p. 5/-.

TYPE 12. 100 kc/s. to 130 mc/s. Sine and square wave modulation at 1000^'

Sine or square wave signal for amplifier tests.

PRICE: £8.10.0d. p. & p. 5/-.

TYPE 20. An AM/FM signal generator covering all modern radio and TV

requirements up to 240 mc/s. PRICE: £15.15.0d. p. & p. 5/-.

Send stamp for full details of above, and also our Mullard FM Tuner complete with power

supply, PRICE: £12.0.0d.

HOMELAB INSTRUMENTS LIMITED
615-617, High Road, Leyton, London, E.10.

Telephone: LEYtonstone 6851

Morse
Taper
Shanks

No. 4, 3,
2, I.

PARALEX ADJUSTABLE
HOLE CUTTER

Micro -adjustment to 11200th inch.

Par. Shanks from -3/' to 1".

TEN MODELS
11/111»11;1IIIIC

yilima
WO.

Send for illustrated catalogue
to:

LUDFRY LTD.

5 HANWAY PLACE, LONDON, W.I
Telephone: MUSeum 7472

WIRELESS WORLD

TRANSISTOR
RECEIVER

S.W. AMOS' DESIGN (JULY '57)

COMPLETE COILSET 70' -
ALSO CONDENSERS AND TRANSISTORS

BEL MARLBOROUGH YARD, LONDON,
ARCHWAY, N.19. ARC 5078

TELEVISION AERIAL COMPONENTS
DESIGNED FOR CONSTRUCTING BAND I & BAND III T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting at random from our new multi -page catalogue :

* Band III Folded Dipoles (As illustrated) * Mast Coupling units for 2" Masts
* Insulators, both Rubber and Plastic

(As illustrated)

* Masthead Fittings for -1", * Alloy Tubing for Elements, Cross
and 2" Masts boom and masting

Send I - P.O. for the revised, fully illustrated catalogue to :

* Reflector and director rod holders

FRINGEVISION LTD., Marlborough, Wilts. Phone: 657,8
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Here is a completely new series of 1 KW and 500 Watt
High Frequency Transmitters Canadian designed and
manufactured to meet modern operating conditions. The
HA series incorporates many desirable features such as
continuous frequency coverage and suppressed TV frequency
harmonics.

These new transmitters are available on a "building block" basis for a wide variety of applications.

HA -1 CW and Frequency Shift Keying - single 1000 watt channel
HA -2 CW and Frequency Shift Keying -2 simultaneous 500 watt channels
HA -3 CW and Frequency Shift Keying -2 simultaneous 1000 watt channels
HA -4 Radiotelephony - 1000 watts carrier 100% modulated (illustrated)

DESIGN FEATURES
1. Continuous frequency coverage 2.0 -27.5 Mc/s

without band switching.
2. Switch selection of ten crystal frequencies.
3. Output impedance 600 or 300 ohms balanced

over 2 to 27.5 Mc/s with continuously tunable
balun circuit.

4. Keying speeds Al - 600 words/min.
Fl - 150 dot cycles/sec.

Complete suppression of carrier radiation during
"space" up to keying speed of 60 w.p.m.

5. Frequency response (HA4) ± 2 db from 350 -
3000 c/s.

6. Distortion (HA4) less than 7.5%, 350-3000 c/s,
at 95% modulation.

7. Noise Level (HA4) more than 45 db below 100%
modulation.

8. Rapid convenient tuning from five front mounted
controls.

9. Highest quality components and conservative
tube operating conditions ensure reliability
under all extremes of temperature and
humidity.

10. All components and tubes readily accessible.

WestinghouseCOMMUNICATE WITH
ELECTRONICS DIVISION

CANADIAN WESTINGHOUSE COMPANY LIMITED HAMILTON. CANADA
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Ultrasonic
Drilling

Dip Tinning
Soldering

With this one generator-the new Mullard E.7589
-power is made available for a variety of
ultrasonic applications. Further information is
readily available from the address below, and
demonstrations can be arranged on your own
premises.

one
generator
for

three
applications

Mullard
Specialised Electronic Equipment

te-Th MULLARD LIMITED, MULLARD HOUSE
imV1 TORRINGTON PLACE, LONDON, W.C.1

w ME 606

NORTHERN STOCKISTS
OF QUALITY

AUDIO

EQUIPMENT

We stock all ARMSTRONG

ARDwick
5762

Products including the PB.409 chassis

ALL LEADING MAKES
Quad, Leak, Pye, Sound Sales, Dynatron, Ferrograph, Etc.

Hire Purchase and Credit Terms.

HIGH FIDELITY
DEVELOPMENTS LIMITED
144&146 OXFORD ROAD
MANCHESTER 13

Bus route 41 or 42 to " Roxy ".

Branch at West Hartlepool
also at Wrexham.

Tel.: Hartlepool 2764
Tel.: Wrexham 280011

FE- THE WORLD'S GREATEST BOOKSHOP

FOR ALL YOUR
Technical Books
Foyles have departments for Gramophone Records, =-
Stationery, Handicraft Tools and Materials, Music,

Magazine Subscriptions, Lending Library.
119-125 CHARING CROSS ROAD, LONDON, W.C.2

Gerrard i660 (20 lines) Open 9-6 (Thurs. 9-7)
Nearest Station : Tottenham Court Road

DE -LUXE AM/FM.

RADIOGRAM CHASSIS
THE PRINCESS AM/FM CHASSIS
6 valve, A.C. only, 3 wave -band, medium, long and
FM. Built-in Ferrite Rod aerial. Geared gang drive,
valves employed E.C.C.85. E.C.H.81, E.F.89,
E.A.B.C.80, E.L.84, E.Z.80. Permeability tuned FM
Section. Drift less than 30 KC from cold to complete
warm-up. Chassis dimensions 15in. x 7flu., dial
15in. x 61n. Net Trade Price 819/8/6.
THE EMPRESS AM/FM CHASSIS

valve (as illustrated) A.C. only. 4 wave -band L.M.8.,
and FM Magic Eye, specifications and dimensions as
for Princess above, valves employed E.C.C.85, E.C.H.81,
E.F.39. E.A.B.C.80, 12A.U.7, 6B.W.6 (2). 5Y3,

The above chassis plus many
others for normal AM
working are detailed on our
fully illustrated list, for-
warded on application
together with prices of above

E.M.81. Net Trade Price 823/2/-. chassis.

SEND FOR OUR MONTHLY BULLETIN
Send also for our detailed wholesale list for cabinets,
wire chassis FM/AM. Complete TVs, Radio Aerials, Convertors
and sundry Electrical Components. E.G. Electric Shavers, etc.

V.E.S. WHOLESALE SERVICES Ltd.
Dept. (W.W.), 11, Ounnersbury Lane, Acton, W..3

Trade only supplied Tel. : 400m 5027
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"Been to the

+4' ES IVAL ALL

lately?"
PARDON OUR ASKING, but the quality of sound which quite a

lot of people appear to find satisfactory makes us wonder if they

have ever heard an orchestra 'in the flesh'. If you are

thinking of buying a new loudspeaker, or even if you're not

for that matter, why not spend just a few shillings

on refreshing your memory as to what an orchestra really sounds like ?

If you find it free of the booming bass and tizzing treble which

has probably become associated in your mind with much

audio equipment you will be in the right frame of mind to appreciate

the Vitavox DU 120 Duplex Coaxial Loudspeaker-the loudspeaker

which adds so little to the original sound.

VITAVOX
DU12o DUPLEX COAXIAL

FULL RANGE LOUDSPEAKER

VITAVOX LIMITED WESTMORELAND ROAD  LONDON NW9 Telephone: COLindale 8671
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Walnut, Oak,
Mahogany or
Maple veneer.

Size 34 x 31 x 12 in.
Weight 64 lb
Impedance 3/15 ohms
Bass resonance 30/35 c/s
Max input 15 watts.

£39.10.0

'Wharfedale
SFIB/ 3

Performs in Public with distinction

before an audience of 1,600
PHILHARMONIC HALL, LIVERPOOL, JULY 2nd 1957

Read what the Music Critic of the Liverpool Post had to say:

" There was one completely perfect or completely deceptive
doubling and that was Mr Leon Goosens in two delicious
pieces for oboe and piano. Anyone who listened to this
with closed eyes, as we did, would have been hard put to
detect the change over from ' live ' to recorded sound -
certainly as far as the oboe went : the piano accompani-
ment also was very deceptive. A.K.H."

The recording was made by Hollick & Taylor Ltd., in their
Birmingham studio. The equipment used on this item was
Ferrograph tape machine at 15 i p s, Quad amplifier and two
SFB '3 speakers.

Made and Guaranteed by WHARFEDALE WIRELESS WORKS LTD., IDLE, BRADFORD, YORKS.
Tel. Idle 1235-6 'Grams. Wharfdel Idle Bradford.

TRANSFORMERS
COILS
CHOKES

LARGE OR SMALL QUANTITIES

TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,

CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC.

123-5-7 PARCH MORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

TELERELAYS LTD.
ENQUIRIES

INVITED

TUDOR WORKS, 3,

K3000 AND 600 TYPE
RELAYS

SUPPLIED TO YOUR
SPECIFICATION

* LOWEST PRICES
* QUICK DELIVERIES
* BUILT T3 A.I.D. STANDARDS
* SAMPLES ON REQUEST
* LARGE OR SMALL ORDERS

UNDERTAKEN
PHONE PAL 1685

CHASE SIDE, SOUTHGATE, N.14

Hi - FI
Obtainable

from

AMPLIFIERS AND TUNERS TRANSCRIPTION MOTORS
Leak TL.I0 and Pre -amp E28 7 0 Garrard 301 £26 8 3
Osram 912 From E21 0 0 Connoisseur £28 11 4
Mullard 5/10 From E18 10 0 Lenco GL55 L17 10 4
W.B 12 E25 0 0 Lenco GL56 E23 7 0
T.S.L. £13 13 0

Tripletone Major E14 10 0

Tripletone de Luxe E9 7 6 SPEAKERS

Tripletone Junior E6 19 6 Tannoy Dual Concentric 15in. with X -over E35 12 0
Armstrong AM/FM Chassis E29 8 0 Tannoy Dual Concentric I2in. with X -over E29 5 4

T.S.L. AMIFM Chassis E32 1 1 0 Tannoy Direct Radiator I2in EI4 0 0

T.S.L. F.M. Tuner £17 10 0 Goodmans Axiom 150 E11 5 9

Eddystone F.M. Tuner Model 820 E31 18 0 WB.HF 10/12 E4 19 9

Also available Connoisseur, Leak, Goldring and B.J. pick-ups Tannoy variluctance cartridge,
Diamond and Sapphire styli, Dust Bugs and accessories. W.B. and Goodmans cabinets.
Cabinets custom built or altered to take Hi-Fi equipment.
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CATALOGUE
FOR 1957

The only R
comprehensive
selective E
catalogue of
Classical L/P
Records-listing
only recordings
recommended 0by the Critics.
Nearly 4,000
discs listed (as R
already available
to Library Dmembers).

LIP
L

B
R

A
R

Y

& HANDBOOK
POST 3/- FREE

Also sections on:-
 The care of

Long Playing
Records.

 The Reproduction
of Long
Playing Records.

A Basis for a
Record Collection
(100 Recommended
L/Ps)

If (like us) you love good music and find pleasure in good records, you will (we feel certain)
be finding It increasingly difficult to choose from among the many fine LPs-just which to
add to your collection.
Reviews are helpful, of course, but sometimes one's taste (or even one's gramophone)
doesn't agree with the reviewer.
Now comes the perfect solution-the chance to borrow the pick of the LPs to play AT
HOME-ON YOUR OWN GRAMOPHONE.
FULL DETAILS OF THIS LIBRARY SERVICE (which costs approx. II- per week each LP
Borrowed) are included in our Catalogue & Handbook-

THE L/P RECORD LIBRARY
(CLASSICAL)

CATALOGUE AND HANDBOOK
(For Library

details without
Catalogue, please

send large s.a.e. 2d.)

FOR 1957
COSTS ONLY 3 POST FREE

(For Library
details without
Catalogue, please
send large s.a.e. 2d.)

(50 cents U.S.A.)
From:- THE LONG PLAYING RECORD LIBRARY,

SQUIRES GATE STATION APPROACH, BLACKPOOL, LANCS.

F F S S STANDS IFAURPKT FritiftlFOR SALES SERVICE
FFSS announces a new, eight point,high quality,
Sales Service operated exclusively by The
L P Record Library. We have long realised
that such a service was badly needed by the
audio engineer and high fidelity enthusiast.
 FFSS indicates that the record purchased

is not only a brand new, guaranteed un-
played, factory copy but that it has been
obtained from the makers by special order
for the purchaser. Besides being un-
blemished, the disc is also as up-to-date a
pressing as is currently available in
this country. This is Tremendously
important when it is realised that many
of the older L/Ps (especially Decca) are
currently being re -cut from the master -
tapes by the manufacturers with marked
improvement in reproduction.

 INSPECTION before dispatch and only
good pressings are chosen.

 ADVICE is given when needed and we can
supply the best available recording if asked.

 PACKING is unique and specially de-
signed. All records are polythene sleeved.
No charge for postage and packing on any
LIP, NIP or two E/Ps sent within the
British Isles (except Eire). (No charge on
export orders of 1.10 or over.)
SPEED OF DISPATCH 24 hour service
for discs currently and immediately avail-
able from the factory.
FFSS covers all record labels available in
this country except H.M.V.

 GUARANTEE on all records providing
that any fault was inherent in the disc
when it left us and has NOT subsequently
been induced by faulty equipment or
careless handling. Our decision on this
is final.

 STYLUS REPLACEMENT Diamond or
Sapphire-by return of post in most cases.

 EQUIPMENT AND ACCESSORIES.
Our Reproduction Specialist Mr. C. T.
Salisbury will be only too happy to advise
personally on the best available within
YOUR price range.

WHY NOT MAKE A TRIAL ORDER NOW ..
(or tend for more details enclosing large s.a.e. 2.d.

TURRET WALL MOUNTING BRACKET
For Band I, II and Ill & combined aerials

WOLSEY

To the erector this new " Turret " wall bracket (patent applied for)
brings many facilities never before available. The base plate can be
firmly attached over a range of fixing centres from 3" to 4"

spacing. Combinations of turret and
shank positions give 360' orientation from
any mounting position-vertical, horizontal
or tilted.

There is no external situation or spacing
to which the turret bracket cannot be fixed,
and once in position it is guaranteed not to
move or break.

Ask your wholesaler for samples now. It
means money for your pocket!

BAND I ...

TYPE RETAIL PRICE

32/6. 30/-

Combined in -line BAND 1/BAND III Channels 8, 9, 10 SDW+3 65/-
SDW-1-4 .. 75/-

BAND III Channels 8, 9, 10 ... Y3W . 45/-
JY5W 55/-

WE SHALL BE AT THE RADIO SHOW,
EARLS COURT, AUG. 28-SEPT. 7.

Pacemakers to the Aerial Industry
WOLSEY TELEVISION LIMITED Cray Avenue, St. Mary Cray, Orpington, Kent
(Electrical Division, Gas Purification & Chemical Company Limited) Telephone: Orpington 26661j21314

W.40
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RANGE
SWEEP WIDTH
OUTPUT
IMPEDANCE
FLATNESS
ATTENTION

MARKERS
SIZE

6'

Specificatons-Model SV-5
12 Channels and IF.

Approx. 25 mc. adj.

I volt into 75 ohms.

75 ohms.
5% over each channel. 10% overall.
Atten. '.,t1 20, 20, 10, 6, 3 db.1 Plus vernier
Atten. IR 20, 20, 10, 6, 3 db. f men. 0-10 db.
Pulse type on video and audio carriers.

10" x 12" x 9f".
(One 75 to 300 ohm &non is supplied-extra baluns are available.)

TELONIC SWEEP and
MARKER GENERATORS 0-2400 mc

Hundreds of standard models-send for catalogue

Telonic VHF Sweep Generators-"Standard of the TV Mfg. Industry"

This 13 -position sweep generator uses a separate crystal on each
channel to produce 2 pulse markers, one on the video and one
on the audio carrier frequencies. A special circuit forms pulses
with much greater accuracy and stability than the usual multi -
vibrator method.

Special features of this compact VHF -TV sweep and marker genera-
tor are: electronic sweep, 25 mc. sweep width; hi -level, flat
output; special crystal -controlled pulse markers; remable sweep
and marker sub -chassis ; frequency centring control, sweep
width control; and a monitor output for checking performance
of the instrument and for making VSWR measurements.

Dual attenuators permit instantaneous comparison of unit under
test to a standard unit by use of an electronic switch and also
permit production set-ups involving permanent connection to an
IF input without disconnecting the RF input.

An extra marker can be supplied on the I.F. channel at extra
cost.

SV-5 -American standards.
SV-5F-Frequency and power may be specified to meet other

requirements.

TELONIC INDUSTRIES INC., Beech Grove, Indiana, U.S.A.

Export Dept., Sylvan Cinsbury Ltd.
8, WEST 40th STREET, NEW YORK 8, N.Y., U.S.A. 2, RUE BARTHOLONI, GENEVA, SWITZERLAND.

PRECISION INSTRUMENTS BY GERTSCH

PT -5 Standard RatioTran'
Precision AC voltage divider available
rack -mounted or portable. Terminal
linearity 0.001%. Resolution 0.00005%.
12 other models available.

litSCAPROD C.

3211 SOUTH LA CIENEGA BLVD.
LOS ANGELES 16, CALIFORNIA

Rotary RatioTran'
Sealed, shaft driven precision AC voltage
divider in 100 -.urn and 1,000 -turn units.
Terminal linearity as good as 0.005% and
resolution as good as 0.0005%.

FM -3 Frequency Meter
Portable direct reading meter measures

I to 1,000 mc., generates 20 to 1,000 mc.
Accuracy ±0.001%. Also available with
external power supply and rack -mounted.

Export Dept.
SYLVAN GINSBURY LTD.
8 West 40th Street, New York 8,

N.Y., U.S.A.
2 rue Barcholoni, Geneva,

Switzerland

Complete specifications are available on request .Trade mark
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DRIFT FREE
DC ttV

AMPLIFIER

WINNI10010,0

WatOW*
011V100441.1/10
..,.,.."..,,.4.100.
nteMIIIMala.

SPECIFICATIONS

 ±2 uv equivalent input drift
 Integral power supply
 ±35V, ±40 ma output
 100,0000 input impedance
 0 to 1,000 gain in ten steps
 ± I% gain accuracy
 5 uv peak equivalent input noise
 Price (Single) Amplifier $550.

The KIN TEL MODEL III am-
plifier provides the lowest drift of
any commercially available broad-
band d -c amplifier. The unique cir-
cuit incorporates KIN TEL's proven
chopper amplifier system to provide
unsurpassed dynamic performance-
unaffected by load or gain changes.
Available in a single -unit cabinet or
a six -amplifier rack -mountable module
only I9in. wide, the Model III is

ideal for data reduction facilities, or
as a strain gauge amplifier, recorder
driven amplifier, or general purpose
iaboratory amplifier

THE ONE
UNIVERSAL METER

microvolts to kilovolts

Write for literature or demonstration.

TEL

This new microvolt -am-
meter -amplifier will meas-
ure as little as 101., or
10uua with accuracy. It
may also be used as a DC
amplifier with up to 80 db
gain and only lOuv drift.
A zero -centre mirrored
scale provides instant polar-
ity indication. Utilization
of KIN TEL'S chopper
stabilized circuit provides
versatility, accuracy, and
arability that is unobtain-
able with conventional
VTVM's. The Model 203
is the ideal general pur-
pose laboratory meter,
production test set, or
null meter.

SPECIFICATIONS
 100 uv to 1,000 v fs.
 100 iltla to 100 ma fs.
 25 ranges.
 100 megohms input impedance.
 80 db gain as amplifier.

10 Ay equivalent input drift
I volt output into I kO.

 Price $550.

(KAY LAB)

5725 KEARNY VILLA ROAD, SAN DIEGO II, CALIFORNIA
EXPORT DEPT., SYLVAN GINSBURY LTD., 8, West 40th Street, New York 8, N.Y., U.S.A. 2, rue Burtholoni, Geneva, Switzerland.

. 

ENERGY FROM THE SUN FOR ONLY 7c PER MILLIWATT OF POWER
WITH THE EXCLUSIVE SILICON SOLAR CELLS

Hoffman Silicon Solar Cells will convert sunshine to electrical energy at amazingly
low cost. This cheap power creates big sales advantages. When sunshine is not
available they may be energized effectively by the light of household type lamps.

Small DC motors may be operated with as few as two Silicon
Solar Cells in series. Our engineers will work with you to insure
the success of your projects.

Solar Cells in various sizes
and power outputs can be

connected in series or

parallel to obtain any

combination of voltage and

current.

Technical data is available upon request.

110 f fn i a n Semiconductor Division
of

Hoffman Electronics Corporation
formerly National Semiconductor Products

930 Pitner Avenue, Evanston, Illinois

MANUFACTURERS OF:

silicon junction diodes

zener reference elements

medium and high power
rectifiers

EXPORT DEPT., SYLVAN GINSBURY LTD., 8 West 40thStreet, New York 8, N.Y., U.S.A. 2 rue Bartholoni, Geneva, Switzerland

is
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YOU'LL DO BETTER WITH PREMIER

The NEW De -Luxe

TAPE RECORDER TR3

Case finished in Red and Cream with
gilt styling and fittings.
Size 181in. x I5in. x 9in. for A.C.
Mains 200/250 v. 50 cycles.

TRADE ENQUIRIES WELCOMED

for f5150
DEPOSIT & 8 MONTHLY
PAYMENTS OF t5 . 10 . 9
OR

CASH 245 . 5 . 0
phis 211- post & packing.

MAY BE BUILT FOR

El  7  0
plus 31- post & packing.

Batteries extra.
HT I0/- (Type B126) or
equivalent.
LT 1/6 (Type AD 35) or
equivalent.

Build the New "MAYFAIR" TELEVISOR
which gives complete SAFETY
to the constructor !
These Televisors use a double wound mains
transformer which gives you complete safety
from contact with the mains supply when hand-
ling the chassis or controls.

* B.B.C. & I.T.A. DESIGN

WITH NEW TURRET TUNER
MAY BE BUILT FOR E33.7.11 PLUS COST

OF C.R.T.

Build in 5 Easy Stages. Full Construction details available.
Instruction Book 3/6 Post Free.

CONSOLE CABINETS with full length doors for I4in., I6in. and
17in. tubes. PRICE LI4/14/-. H.P. Terms: Deposit L7/7/6 and 9
monthly payments of 18/6. CONSOLE CABINETS. Half door
L12/12/-. H.P. Terms: Deposit £6/6/- and 8 monthly payments of
18/3. On above cabinets add 21/- for pkg. and carr.

PORTABLE
* Size only 8in. x 8in. x 4fin.
* Weight, including batteries, 541b.
* 4 valves of the economy type.
* Medium and longwave superhet circuit.
* High Q frame aerials.
* High sensitivity on both wavebands.
* Prealigned IF transformers.
* 5in. speaker of the latest type.
* Automatic on/off switch operated by lid.
* Designed in our own laboratory.
* Backed by an up-to-date Technical Information Dept.
* Components available separately if desired.
* Simple to construct, using normal soldering methods.
* Mains unit will be available later.
* Instruction book 1/6.

PREMIER RADIO CO. (Dept. W9) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271



SEPTEMBER, 1957 WIRELESS WORLD )3

PREMIER RADIO COMPANY
CABINETS- PORTABLE

MODEL PC/2
Grey Lizard Rexine covered 45/ -
Overall dimensions 15in. x 131in. x 61in.
Clearance under lid when closed 3in.

MODEL PC/2 DE LUXE
Two colours, wine and grey, with cutout for
speaker and amplifier 55/6
Dimensions 15in. x 14in. x 71in.

MODEL PC/3
Grey Lizard Rexine covered 69/6
Overall dimensions 161in. x 141in. x llin.
Clearance under lid when closed 31in

MODEL PC/3 DE LUXE
As above but with cutouts for Speaker and
Amplifier 79/6
Dimensions as above.
THE ABOVE CABINETS ARE COM-
PLETE WITH CARRYING HANDLE
FASTENERS AND PANEL.

Packing and Postage 3/- each

Junction Transistors I0/- each
Equivalent of the OC70 Type

A RANGE OF BAND 3 AND F.M.
AERIALS IS NOW AVAILABLE

Air spaced co -axial wire I/9 per yard

CONTINENTAL STYLE CABINET

Dark Piano flu-
ished with gold
and black styling,
overall size 39in.
long, 321in. high,
16in. deep. Two
sliding doors,
concealing on
the left a black
panel 181in. x
201in. finished in
medium mahog-
any, and on the

right a detachable board 12fin. x 181in. and a
shelf which may be used for record storage.
Cash Price 18 gns., plus 25/- pkg. and carr.
Credit Terms: Deposit £21181- and 8 monthly
payments £2/4/11.

The new Spencer West Band Three con-
verter is now available at £6/5/- plus pkg. and
post 3/-.
Spencer West Pattern Unit 25/- plus 1/-
pkg. and post. For elimination of B.B.C.
interference or I.T.A.

PREMIER
BUREAU

DE LUXE
A superb cabinet
in finely figured
walnut veneer. In-
terior light syca-
more with rexine
matching lining.
Overall dimen-
sions: 33in. high,
34in. long, 17fin.

deep. Uncut control panel on right-hand side
approximately 16in. x 101in., uncut base-
board on left-hand side 151in. long, 131in.
deep. Two full size felt -lined storage cup-
boards in the lower part of the cabinet.
Cash price 16i gns.
Credit Terms: Deposit £2/3/10 and 8 monthly
payments of £212/10. Packing and Carriage
25/- extra.

B.S.R. T.U.8 3 -speed
Record Player £4/12/6
plus 2/6 post and pack-
ing.
P.U. complete with
arm 36/-.

We carry a comprehensive stock of con
ponents by all leading manufacturers.

SEND 24c1. STAMP FOR OUR
AUTUMN CATALOGUE

LATEST B.S.R. MONARCH AND
COLLARO 4 -SPEED AUTO -

CHANGER
Designed to play
12in., 10in. and
Tin. Records inter-
mixed in any order
at 16, 335, 45 or
78 r.p.m. Capacity
10 Records. New
reversible Dual
Stylus Crystal Pick
up. for use on
100/250 v. 50 cycle
A.G. mains, £9118
plus packing and
postage 5/.. Deposit 28/- and 8 monthly payments of 25/-

4 WATT AMPLIFIER
MAY BE Plus 2/6
BUILT FOR £410.0 Pkg. & Postage

Instruction Book 1/- post free
A steel case is now available, complete with
engraved panel, for 15/6 extra. The amplifier
may be supplied complete for £5/5/- plus
pkg. and post 3/6, or fitted in case at £6 plus
pkg. and post 3/6. Engraved panel 3/6. Post
Free.

THE TELETRON "COMPANION"
3 TRANSISTOR POCK ET

RECEIVER

Plastic cabinet complete
with drilled chassis 8/6
Ferrite Inductor FX25

15/-
Ardente Transformers D240
and D239 each 10/-
Wavechange switch.. 1/3
Transistor R.F. 21/ -
Transistor Audio

each 10/ -
Construction Book.... 6d.

THIS RECEIVER 89'6 COMPLETE
MAY BE BUILT FOR

Postage and Packing 1/6.

2 -BAND TRF RECEIVER MAY
BE BUILT FOR £5.15.0

plus pkg. and posy 3 -

3 BAND SUPERHET
RECEIVER

MAY BE Plus 3/-
BUILT FOR 17 1 9 6 Pkg. & Postage
These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12in. x
6lin. x 5fin. in either walnut or ivory bakelite
or wood. Individual instruction books 1/ -
each, post free.

Suitable speaker 7 x 4m.
elliptical 21/10.

COMPACT GRAM
AMPLIFIER

Complete ready to connect
to any type of Pick-up and
Speaker (3 ohms) A.C.

Mains 200/250 v.
Volume and tone
control fitted with

I knobs. Overall size
in. long x Olin.

wide x 21in. high.
c2 : 19 : 6

Plus6. packing and postage
2/

Limited quantity only !

COLLARO R.C.
54 CHANGERS

at £7.19.6
plus 5/- post & pkg.

T.S.L.Lorenz
LP 312-2 Speaker System £14 19 6
LPH 65 Treble Speaker £1 19 6
LP 215 Concert Speaker flin £6 17 10
Concert Soundcorner £13 16 3

Send for illustrated catalogue on above.

4. IT WILL PAY YOU TO VISIT OUR
" NEW HI-FI DEMONSTRATION ROOM

THE NEW
TSL FM TUNER

HIGH STABILITY MODEL
6 Valves including Magic Eye and Power Supply
using the latest type Gorier permeability Unit
complete with first audio stage and preset output
volume control. Maximum radiation less than
10 microvolts per metre. Sensitivity better than
.5 microvolts. Cash price £17/10/- (inclusive)
or Credit Terms: Deposit £2/3/9 and 8 month-
ly payments of £21314. Postage and packing
5/- extra.

Why
not

make

the

best

MULLARD

AMPLIFIER KIT
NOW SUPPLIED WITH ULTRALINEAR
OUTPUT TRANSFORMER.
All the components for model 510, PLUS pre-
amplifier, on one chassis (total six valves),
chassis gold hammer finished. May be pur-
chased for £12/12/- plus pkg. and post 7/6.
Or pre -amplifier and tone control in a separate
unit £14/14/- plus pkg. and post 7/6.
The single chassis version complete and tested
£15/151- plus post and packing 7/6.

Wily BUY SURPLUS OR RE -CON-
DITIONED TUBES WHEN

THESE FULLY GUARANTEED WIDE
ANGLE TUBES ARE AVAILABLE?
THE LATEST TYPE 17in. RECTANGU-
LAR TUBE AT £17 (INCL. TAX), POST

AND PACKING 21/- EXTRA

TUNING CONDENSERS (Miniature type)
2 -gang .0005 mid. 21,

THE JASON "ARGONAUT "
MW/FM DESIGN

*AII Premier components are designer approved
ALL components to build the complete
Receiver, including output stage, may be
purchased for E15/5/-, or all components less
output stage but including Power Supply,
for £13/1916, plus packing and postage 3/6 on
each.

TERMS OF BUSINESS:
Cash WA order or C.O.D. ever £L Please add 11- for Poe,
Orders under 10/s. 116 under 40/-. Unless otherwise stated.

207 EDGWARE RD., LONDON, W.2.
aTnedl.: pAAMDI 121sn sad°

3271
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The man who really

understands chooses the

000

Most people buy the Monarch be-

cause its reproduction is superb.

The man who really understands
chooses the Monarch because he
knows why it is superb. He appre-

ciates mechanical perfection and

the finer points of design.

Ask for the U.A.8. data sheet and
check laboratory test figures.

Leading record player and radiogram
manufacturers have selected the Monarch
as standard equipment

Your dealer will gladly demonstrate the
Monarch-the world's finest 4 -speed Auto -
changer.

BIRMINGHAM SOUND REPRODUCERS LTD., MONARCH WORKS. OLD HILL, STAFFS.
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A service

for all who

need complete

data on Mullard

valves, tubes

and semiconductor devices

The Mullard Technical Handbook is a loose-leaf publica-
tion, issued on a subscription basis and containing data
sheets on all Mullard valves, tubes and semiconductor
devices in current production.
From one to twenty pages are devoted to each type, data
including: standard ratings, recommended operating con-
ditions and performance figures for various applications,
limiting values, characteristic and performance curves.
Subscribers receive supplementary or revised sheets
automatically as they are issued and thereby have early
intimation of new introductions.
At present the Handbook comprises four volumes with
the following contents:-

Mullard
Mullard Limited, T.S.D., Data and Publications Section,

Mullard House, Torrington Place, London, W.C.1.

VOLUMES I and IA
Data on current Receiving and Amplifying
Valves. Cathode Ray Tubes. Crystal
Diodes and Transistors. Photocells.
Cold Cathode Tubes. Small Thyratrons.
Miscellaneous and Special Tubes.

VOLUME 2
Data on earlier type Receiving and
Amplifying Valves and Cathode Ray Tubes
still in limited production for the
maintenance of existing equipment.

VOLUME 3
Data on Power Valves for Transmitting
and Industrial Equipment.
Power Rectifiers. Large Thyratrons.
Microwave Devices.

For full details of this service, including subscription
rates and application form, write to the address
below.
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Near
Equivalents

EABC80
DH7I9
6AK8

RIMAli 6 T 8

Cut this out for further reference or

write to the Publicity Department at

Footscray for a data sheet.

Name

Address
WW

TRIPLE DIODE TRIODE
The Brimar 6T8 is a triple -diode -triode in which one diode has

a separate cathode. The triode section has a high amplification

factor making the valve suitable for use in AM/FM receivers in the

demodulation and first stage audio circuits. The diodes may be

used in series shunt limiter circuits, for example, in the audio sec-

tions of television and communications receivers, followed again

by the triode section for A.F. amplification.

7

6

.c5
E

z 4
CC

la 3
0

2

63

BRIMAR 6T8

V

A

Standard
FOOTSCRA

0 100 200
ANODE VOLTAGE-Va

300 400

Typical Triode Operating Characteristics
as an R.C. coupled amplifier.

500

Heater Voltage
Heater Current ...

6.3 volts
0.45 amp.

Anode Supply Voltage 250 250 volts
Anode Load Resistor 0.25 0.25 megohms

Grid Resistor 1.0 10 megohms

Cathode Bias Resistor . 3 0 kilohms
Peak Output Voltage . 43 40 volts
Stage Gain (for 24 V peak to peak output) 42 42

Distortion (for 24 V peak to peak output) 1 5%

Telephones and Cables Limited
Regd. Office: Connaught House, 63, Aldw. ch, London W.C.2

Y SIDCUP KENT FOOtscray 3333
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See you

at the
Radio Show'

'See me

at the

Radio Show'

'See us

at the

Radio Show'

Acos turnover cartridges Series 65 look forward

to meeting you at the Radio Show. Type 65-3 will demonstrate his

high output* and good performance. Type 65-1 may, if he likes the look of you,

play you a few bars to astound you with his wide range,

linear characteristics, yet comparatively good output*.

If you are, incredibly, still a stranger to Acos cartridges.

you may be formally introduced to them on Stand 213.

* Outputs-Type 65-1: 0.15 V, Type 65-3: 1.0 V, at 1 cm/sec velocity, 1000 c/s.

oncn 5 ARE DOING THINGS IN STYLI

cosm °CORD LTD, WALTHAM CROSS HERTS. TEL WALTHAM CROSS 5206 (London subscribers please dial WA4 5206)
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"BELLING -LEE"
T.V. INTERFERENCE FILTERS

4.4111.3.41:111.411ili141:1;111.A.Ali:Eil 1.1i4,1.4t,i4i.1.44li

jels

L1334 2 amp.
Effective on bands I and Ill.

Owing to the high frequencies
involved, any band III filter
should be fitted inside the ap-
pliance, as an external filter
would tend to radiate interfer-
ence.
These internal inductors must
be fitted in pairs inside the cas-
ing, in series with the brush
leads.

L I 314 2 amp.
Effective at band I television
frequencies.

Designed for connection in the
leads of the appliance, fitted
within six inches of the motor.
The connections are completely
enclosed in the two-piece mould-
ing, and the strain of the flex is
taken up by cable grips. Two
or three core flex may be used,
up to lin. diameter.

L799 2 amp.
Effective at band I television
frequencies and short and
medium wave bands.

This filter is similar in design
and application to L1314 men-
tioned above. It is suitable for
two or three core flex up to sin.
diameter.

DIPLEXER COUPLING UNIT
Do you have to change over your aerial
connections every time you switch from
one programme to the other?
If so, a " Belling -Lee " diplexer will
save you this trouble as it enables you to
connect the aerial leads permanently to
the set.
The diplexer is available in two ver-
sions (a) L1338 with coaxial socket and
(b) L1338/A (illustrated) with saddle
clamps, which obviate soldered connec-
tions. The L1338/A is primarily in-
tended for installations where further
access is not required, i.e., in the attic.

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND

Telephone : Enfield 3322 Telegrams : Radiobel, Enfield

" BELLING -LEE " NOTES

THE GOLDEN " V"
For B.B.C., I.T.A. and F.M.

reception

It was not our intention to write
about this again this month, but we
have just returned from a business
tour and have been very surprised
at the results obtained by ourselves,
and by reports from a number
of people who have tested the
" Golden V " for us in different
parts of the country.

In our hotel in Bristol we could
see that a picture was there, but it
wasn't worth looking at. That was
on band I from Wenvoe about
thirty miles away. We were not
surprised. In Birmingham, in the
Grosvenor Room of the Grand
Hotel, with walls about a yard
thick, we received pictures of
entertainment value from both
Sutton Coldfield and Lichfield.
This was more than we expected.
Members of the trade who tested
the " Golden V " in the Potteries
were very surprised with the results
obtained. These are the facts, but
we would only offer this aerial for
use in locations of really strong
signal and weak interference.

It is reasonable to assume that if
the " Golden V " is offered for sale
in any particular district, there will
be a good chance of satisfactory
results. No reputable dealer
would stock an article that his
customers could not use. We
cannot over emphasise the fact that
the user must move the aerial about
to find the optimum signal, and
remember, the standing wave pat-
tern may require the elements to
be other than vertical. In fact, we
expect the best results to be found
with the elements adjusted as a
" V." But varying the angle, we
believe, affects the matching of the
line by capacitance between the
elements. However, we would
prefer not to try and be too
technical about such a device,
although perhaps it is worth
recording that it is resonant on
band III. It works surprisingly
well in a great number of un-
expected places on B.B.C., I.T.V.
and band II with F.M., and it
looks as good as it is.

Advertisement of
BELLING & LEE LTD.

Great Cambridge Rd., Enfield, Middx,
Written 25th July, 1957
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NEW
/1 THE PRACTICAL

WAY

of learning
RADIO

TELEVISION
ELECTRONICS

AMATEUR
S.W. RADIO

MECHANICS
PHOTOGRAPHY

- CARPENTRY
etc. etc.

et

COMPLETE
EXPERIMENTA

URSES
5 valve 3 -waveband

circuit

IN SCIENCE
AND

TECHNOLOGY

NEW -completelyup-to-date methods of giving instruction in a
wide range of technical subjects specially designed and arranged for
self -study at home under the skilled guidance of our teaching staff.

NEW experimentaloutfits and lesson manuals are despatched on
enrolment and remain the student's property. A tutor is allotted
to each student for personal and individual tuition throughout
the course.
In the case of radio and television, specially prepared components
are supplied which teach the basic electronic circuits (amplifiers,
oscillators, detectors, etc.) and lead, by easy stages, to the
complete design and servicing of modern commercial radio and
television receivers.
If you are studying for an examination, wanting a new hobby or
interest, commencing a career in industry or running your own
full-time or part-time business, these practical courses are ideal
and may be yours for moderate cost. Send off the coupon to -day
for a free Brochure giving full details.
There is no obligation whatsoever.

The only Home Study College
run by a World-wide

industrial organisation

E.M.I.
Factories ar
Hayes.

E M I INSTITUTES

SUBJECTS

INCLUDE: -

RADIO  SHORT WAVE RADIO

TELEVISION MECHANICS CHEMISTRY

PHOTOGRAPHY  ELECTRICITY  WOODWORK

ELECTRICAL WIRING DRAUGHTSMANSHIP

ART, etc.

COURSES FROM 15/ -
PER MONTH

E.M.I. INSTITUTES, Dept. 127x, London, W.4.

NAME

ADDRESS

A e(if under 21)

I am interested in the following subject(s) with/without equipment

SEPT. 67

BLOCK
CAPS

PLEASE

We shall not worry you with personal visits ices

-Part- of rrHi,a 4fadt-evia Voice ,"-illarcoiriphone, etc., etc.
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comiffitn'ication...

 More than forty civil airlines and twenty air forces fit
Marconi air radio equipment. Airports all over the world
rely on Marconi ground installations  The services have entrusted
radar defence networks, both at home and overseas,
to Marconi's  75% of the countries in the world operate Marconi
Broadcasting or Television equipment  8o countries have
Marconi equipped radio telegraph and communications systems
 All the radio approach and marker beacons round the
coasts of Britain have been supplied by Marconi's.

SYSTEM PLANNERS,

ELECTRONIC ENGINEERS,

DESIGNERS AND MANUFACTURERS

OF AERONAUTICAL, BROADCASTING,

COMMUNICATION AND MARITIME

RADIO EQUIPMENT,

TELEVISION EQUIPMENT,

RADAR AND NAVIGATIONAL AIDS

MARCONI
on land, at sea and in the air

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX
LG6
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WESTON

PORTABLE

INSTRUMENTS

Weston Portable Instruments include D.C. moving coil, A.G. rectifier and H.F.
thermocouple types, and instruments of the A.C./D.C. moving iron type; high
grade dynamometer models are also available.

Illustrated above is the Model S.82-a permanent magnet, moving coil instrument
in the Portable range. This is primarily a Precision Grade instrument but can
also be supplied with Industrial Grade accuracy. Details of this Model, together
with others in this series, are available on request.

SINGLE PHASE AND POLYPHASE
WATTHOUR METERS

SYNCHRONOUS TIME SWITCHES
SYNCHRONOUS MOTORS

AND MOTOR UNITS

SANGAMO

WESTON

PANEL & SWITCHBOARD INSTRUMENTS
D.C.Moving Coil, A. C.Rectifier,H.F.Thermocouole

A.C./D.C. Moving Iron

PORTABLE INSTRUMENTS
D. C.Moving Coil , A. C. Rectifier , H .T hermocouple
A.C./D.C. Moving Iron, A.C./D.C. Dynamometer
LABORATORY STANDARD INSTRUMENTS

D.C. Moving Coil, A.C.ID.C. Dynamometer
CURRENT TRANSFORMERS . FREQUENCY
METERS . ALL-PURPOSE TEST SETS
AIRCRAFT INSTRUMENTS . RATIOMETERS
TACHOMETERS . WESTON STANDARD
CELLS . ELECTRICAL THERMOMETERS
"PHOTRONIC' PHOTO ELECTRIC CELLS

PHOTOMETERS

SANGAMO WESTON LIMITED
ENFIELD  MIDDLESEX

Telephone : ENField 3434 (6 lines) & 1242 (6 lines) Grams : Sanwest, Enfield

Scottish Factory Port Glasgow. Renfrewshi re
Port Glasgow 41151

Branches London, CHAncery 4971
Glasgow. Central 6208: Manchester, Central 7904
Newcastle upon Tyne, Newcastle 26867
Leeds, Leeds 30867: Liverpool, Central 0230
Wolverhampton, Wolverhampton 21912
Nottingham, Nottingham 42403
B. -ascot. Bristol 21781
Southampton, So'ton 23328
Brighton, Brighton 28497

SW/SO

This is the NEW
GRUIr111DIG) TK830/3D

The tape recorder that meets every need-
technical & operational

,, I V V G tip IN [AS ,:,,,,,.,.,,,,,..3
LESS MICROPHONE

and read this specification

Mains Voltages: Suitable for A.C. only, 110-125, 140-160, 190-210, 210-230, 230-250, 50 c/s. Consumption:
Approx. 100 watts max. Mains Fuse: 110-125V I.25A, 140-160V IA, 190-250V 0.8A. H.T. Fuse: 100 rola

Surge Resisting. Valves: EF 86-ECC 81-ECC 83-3 x EL 95 EM 71-4 Metal Rectifiers. Recording Level Indicator:
Magic Eye. Loudspeaker System: Three r x 5i" Elliptical high flux permanent magnet moving coil units. Super-

imposition: Erase cut-out button for the superimposition of a further recording on to previously recorded tape. Amplifier Output: 6 watts approx.
Sockets for: Microphone, Diode, Radio L.S./Gram P.U. Inputs, High Impedance Output, Extension Speaker Output, Grundig Distributor Speaker,
Grundig Remote Control, Earth connection. Tape Speed: 3.75 ins. per second and 7.5 ins. per second. Frequency Response: At 3.75 ins/sec. 50-10,000
c/s + 3db. At 7.5 ins/sec. 40-15,000 c/s ± 3db. Wow and Flutter: 0.3% at 7.5 ins/sec. 0.5% at 3.75 ins/sec. Tape Length: 1200 feet. Tape: Grundig
(M.S.S.) Tape fitted with Automatic Stop Foils. Automatic Stop Switch: Electro Magnetic. Position Indicator: Precision counter type position Indicator.
Running Time Per Tape: 30 minutes each track at 7.5 ins/sec. (I hour total). 60 minutes each track at 3.75 ins/sec. (2 hours total). Fast Forward and
Rewind Times: Approx. 2 minutes. Recording Sense: Top Track, left to right (British and International Standard) with immediate Track Change by
press buttons. Amplifier: Can be switched to operate as low power P.A. Amplifier from any Input.

GRUNDIG (Gt. Britain) LTD. Advertising & Showrooms: 39/41 New Oxford Street, London, W.C.1
Trade enquiries to: Kidbrooke Park Road, London, S.E.3
(Electronics Division, Gas Purification and Chemical Company Limited)
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EIVROZ with
5411

E.M.I.
Factories
at Hayes, England.

fe fro*
ibr yoar

CAREER -1.1088r
OR NEW /INTEREST

PERSONAL & INDIVIDUAL HOME TRAINING IN
Accountancy
Advertising
Aeronautical Eng.
A.R.B. Licences
Art (Fashion, Illustrat-

ing, Humorous)
Automobile Eng.
Banking
Book-keeping
Building
Business Management
Carpentry
Chemistry
City & Guilds Exams.
Civil Service

Commercial Subjects
Commercial Art
Computers
Customs Officer
Draughtsmanship
Economics
Electrical Eng.
Electrical Installations
Electronics
Electronic

Draughtsmanship
Eng. Drawing
Export
General Certificate

of Education

Heating & Ventilation
Eng.

High Speed Oil Engines
Industrial Admin.
Jig & Tool Design
Journalism
Languages
Management
Maintenance Eng.
Mathematics
M.C.A. Licences
Mechanical Eng.
Metallurgy
Motor Eng.
Painting & Decorating

Photography
P.M.G. Cert.
Police
Production Eng.
Production Planning
Radar
Radio
Radio Amateurs

(C & G) Licence
Radio & Television

Servicing
Refrigeration
Sales Management
Sanitary Eng.
Salesmanship

Secretaryship
Servo Mechanisms
Shorthand & Typing
Short Story Writing
Short Wave Radio
Sound Recording
Telecommunications
Television
Time & Motion Study
Tracing
Transistors
Welding
Workshop Practice
Works Management

and many others
Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H. & V.E., A.M.S.E.,
A.M.Brit.I.R.E., A.M.I.Mech.E., A.M.I.E.D., A.M.I.M.I., A.F.R.Ae.S., A.M.I.P.E., A.M.I.I.A.,
A.C.C.A., A.C.I.S., A.C.C.S., A.C.W.A., City & Guilds Examinations, R.T.E.B. Serv. Certs..
R.S.A. Certificates, etc.

Courses with PRACTICAL EQUIPMENT

in RADIO  TELEVISION  MECHANICS

CHEMISTRY  ELECTRICITY  DRAUGHTSMANSHIP

PHOTOGRAPHY, ETC., ETC.

INSTITUTES

COURSE FROM

15/- PER MONTH

4%1

,4104#' dtV4

POST THIS COUPON TODAY
To:-E.M.I. INSTITUTES, Dept. I27K, London, W.4.

NAME Age
(if under 21)

ADDRESS

I am interested in the following subject(s) with/without equipment

SEPT. 67 (We shall not worry you with personal visits)

BLOCK
CAPS
PLEASE

IC 106

The o-ify f`fvrine. Pc6cey ael.ege rtcse, &id a /1/07-iPtde ;rce,a4trfc;a6 cregaine.iraec;59.t.
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genTerCel

Low power silicon
High efficiency

rectitimers
Small size

High temperature operation

Gage Hermetically sealed

Write for Technical Data Sheet FSIL 102

One
Ampere

at 50,100 or 150 V (PIM)

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2.

RECTIFIER DIVISION: EDINBURGH WAY  HARLOW ESSEX
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10  M "The smallest

Measuring Oscilloscope"

NEW W! The E.M.I. WM4 Oscilloscope is a light-
weight general purpose direct coupled instrument and
although of small dimensions extremely versatile. This
instrument incorporates many unique features including
an accurate and instantaneous voltage measuring system.
It is particularly suited for the testing and development
of all types of radio, television and electronic apparatus.

BRIEF SPECIFICATION
Y Amplifier (Single stage push-pull direct coupled)
Inputs: Direct or capacitance coupled (CR =o.55)
Input Attenuator Ratios: x :r, so:1, 5o:x
Input Impedance: 1:s I. M.ohm shunted by 6o p.F.

ro:i 8.4 M.ohm shunted by 3o p.F.
5o:s 3.2 M.ohm shunted by 3o p.F.

Max. Sensitivity: 5 cm/V
Frequency Response: DC -3. Mc/s (-3 dB) min. gain.

DC-I.5 Mc/s (-3 dB) max. gain.
Gain Control Range: 20:1
Max. Allowable Input: ±5oo V
Voltage Measurement Range: 0.2-500 V (D.C. or P/P)
Measurement Accuracy: ±5%

X Amplifier (Single stage push-pull direct coupled)
Max. Sensitivity
Frequency Response:
Input Impedance:
Input:
Gain Control Range:
Max. Allowable Input:

PHYSICAL
Dimensions:
Weight:
Construction:

2.4 cm/V
2 C/S-500 Kc/s (-3 dB)
85o K.ohm shunted by 3o p.F.
Capacitance coupled (CR =o.55)
3:5
15V P/P

94' x lot'
151 lbs.
Aluminium alloy.

TYPE WM4 PRICE £55

E.M.I. ELECTRONICS LTD.
INSTRUMENT DIVISION  HAYES  MIDDLESEX  Tel.: SOUthall 2468 Ext. 1013 & 655

11104
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Marconi Camera Channels
IMAGE ORTHICON CAMERA Type BD808 (illustrated)

Features
 Uses either 3" or 4.1" Image Orthicons.
 Designed for ease of servicing, excellent accessibility

and plug-in sub -units.
 Four position turret will carry any combination from

z -inch to 4o -inch lenses. 8o -inch and zoom lenses may
also be used.

 Viewfinder can be tilted up or down to give the -lost
comfortable viewing position.

 Camera Control Unit may be used with to" picture
tube and 3" waveform tube, or with 14" picture tube
and 5" waveform tube.

 Remote control of light intensity by variable graded
filter.

 Optional remote control of focus and turret. Optional
semi -automatic alignment circuit.

 Built-in turret for neutral density and colour filters.
 Full range of accessories available for both studio and

outside broadcast roles.

BROADCAST VIDICON CAMERA Type BD864

The most recent addition to the Marconi range of
Television Equipment.

Features
 Compact, easily operated by one man. The camera has

integral viewfinder with 7" tube and waveform
monitor and includes all operational controls.

 Channel consists of Camera and Power Supply only-
but optional Remote C.C.U. and Monitor position
available.

 Use of close -tolerance double -triodes in all valve
circuits except one and printed wiring assemblies
ensures great reliability.

 Rapid semi -automatic beam alignment, built-in
aperture correction and gamma correction circuits
are provided. Designed to make the best use of any of
the present Vidicon tubes and with ample flexibility
to deal with foreseeable developments.

 4 -position turret with positive location takes wide range
of fixed and zoom lenses.

MARCONI
COMPLETE SOUND BROADCASTING AND TELEVISION SYSTEMS

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX
LB9



SEPTEMBER, 1957 WIRELESS W0121 D

at TAPE RECORDERS
aVterit. and AMPLIFIERS

The above recorder uses a synchronous capstan motor and
for use on 12 volt car battery a 50 cis I-1 cycle 230 v., 120 w
power supply unit is available.

T.R.G.IO MINIATURE AMPLIFIER AND VERSATILE
PRE -AMPLIFIER. A modern miniature amplifier, measuring
only 4-} x 5in. over front panel and projecting 10fin. to the
rear. Uses C core transformer material to obtain low exter-
nal magnetic field and has less than 0.1% harmonic distor-
tion at 10 watts output. The amplifier response is level
15 c/s. to 50,000 c/s. within 0.2 db. The 3 -valve pre -amplifier
will operate direct from recorder heads with correction
networks for difficult tape speeds and switched inputs are
provided for radio, microphone and gram. with correction
for all recording characteristics.

"SUPER FIFTY WATT" AMPLIFIER. This heavy
duty amplifier is available for long life under arduous
conditions. The normal life being 5,000 hours without
valve change.

* The total hum and noise at 7+ inches per second 50-12,000
c.p.s. unweighted is better than 50 dbs.

* The meter fitted for reading signal level will also read
bias voltage to enable a level response to be obtained under
all circumstances. A control is provided for bias adjustment
to compensate low mains or ageing valves.

* A lower bias lifts the treble response and increases
distortion. A high bias attenuates the treble and reduces
distortion. The normal setting is inscribed for each instru-
ment.

* The distortion of the recording amplifier under recording
conditions is too low to be accurately measured and is negli-
gible.

* A heavy mu -metal shielded microphone transformer is
built in for 15-30 ohms balanced and screened line, and
requires only 7 micro -volts approximately to fully load.
This is equivalent to 20ft. from a ribbon microphone and
the cable may be extended 440 yds. without appreciable loss.

* The 0.5 megohm input is fully loaded by 18 millivolts and
is suitable for crystal P.U.s, microphone or radio inputs.

* A power plug is provided for a radio feeder unit, etc.
Variable bass and treble controls are fitted for control of
the play back signal.

* The power output is 4 watts heavily damped by negative
feedback and an oval internal speaker is built in for monitoring
purposes.

* The play back amplifier may be used as a microphone
or gramophone amplifier separately or whilst recording is
being made.

* The unit may be left running on record or play back,
even with 1,750ft. reels, with the lid closed.

CP20A AMPLIFIER. This standard amplifier for extreme
tropical use will operate from 230 v. A.C. mains or 12 v.
car battery and give 15 w. output for a consumption of
5.5a. Inputs for 3052 balanced microphones, M.I. P.U. and
Cr. P.U.

FOUR CHANNEL ELECTRONIC MIXER

An Electronic Mixer for four 30-5051 balanced line micro-
phones or special to order. Normal output 0.5 v.

on 20,00052 but I mW., 6000 balanced or unbalanced
is available as an alternative.

The 3 -CHANNEL MIXER and PEAK PROGRAMME
METER is similar to the above but is fitted with a meter
reading peak signals with 1 second decay time and cali-
brated in dbs from zero level I mW., 6000 to + 12 and
-20 balanced or unbalanced output by means of switch.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: "Vortexion. Wimble. London."
.1111iM.
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A Complete range of
TRANSISTORS

for radio and electronic applications

-4.-

The welded metal -to -metal

containers ensure hermetic sealing

against moisture penetration

even under conditions of high

humidity at elevated temperatures.

A full range of Ediswan

Transistors is now available

Characteristic curves and data

will be supplied on application.

TYPE

xelos

APPLICATION

Frequency
Changer,/
Oscillator

I.F.
Amplifier

L.F. Stage

L.F. Stage

Output Stage

f The XCioi is also available
in matched pairs for push-pull
output.

CHARACTERISTICS

Average cut-off frequency 8 Mc/s.

Average cut-off frequency 5 Me/a.

Average current gain 30.
Noise factor * (common
emitter) 6db.

Average current gain 66.
Noise factor * (common
emitter) 6db.

* f= moo c/s, source impedance = soot)
Vc--= -2V, Ic= -o.5mA.

Maximum collector dissipation (abso-
lute) x t5mW at 35°C ambient.
Maximum junction temperature (abso-
lute) 70°C.
Thermal resistance in free air o.3°C/mW.
Thermal resistance with appropriate
heat sink o.2eC/mW.

E D SNITAINT
MAZDA

VALVE & CRT DIVISION
SIEMENS EDISON SWAN LIMITED

RV.35a

155 Charing Cross Road, London, W.C.2 and Branches
Telephone: GERrard 8660 An A.E.I. Company Telegram, Ediswan. Westeent, London
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Britain's best
Hi-Fi Equipment
We have devoted over 22 years entirely to the design and
manufacture of audio equipment and we are proud of
our position as leaders in this field. We were the first
firm in the world to design and market Amplifiers having
a total distortion content as low as 0.1%; a claim which
was received with incredulity in 1945, but which was
subsequently confirmed by the National Physical Labora-
tory and has become an accepted world-wide standard.

High engineering ideals have guided our efforts, and
Leak Amplifiers Lave been the choice of the B.B.C.,
Commonwealth and foreign broadcasting authorities and
Recording Studios. This acceptance by professional audio
engineers has led to a demand for Leak equipment from
music lovers throughout the world.

On the important question of prices it is appropriate
to mention one of the basic principles of Leal-. design.
From long experience and by extreme attention to design
details during development work on the pre -production
models, we enable our craftsmen to achieve a high out-
put per man-hour. The labour costs thus saved offset
the increased cost incurred for high-grade materials,
components and finishes, and this, together with quantity
production (made possible only by a world-wide market),
explains how quality products may be sold at reasonable
prices.

 An important Test Report . . .

Independent laboratory tests al the Garrard 301 transcrtptWn turntabir
were recently carried out by Audio Instrument Company Inc., New York,
U.S.A., under the direction of Mr. C. 7. Lebel (Chairman of one or the
groups which prepared the NARTB Standards). It was necessary that the
pick-up and amplifier system should conform in response to the RIAA-
New AES-new NARTB response curve within ± ldb, and In the tests
of this excellent transoibtion unit the components selected for use as
complying with this requirement were a Leak tone arm fitted
with Leak cartridge and a complete Leak pre -amplifier and
power amplifier Model TL/10.

O The full test report appeared in the February, 1957 Issue o " Wireless
World," pages 22 and 23.

IL IE A IK
The First Name

in High Fidelity

H. J. LEAK & CO. LTD., BRUNEL ROAD,
WESTWAY FACTORY ESTATE,
ACTON, W.3, ENGLAND.

Telegrams: Sinusoidal, Ealux, London

Telephone : SHEpherds Bush 1173/4'5 Cables : Sinusoidal, London
w w I

*

Complete the coupon below and

post it to us for details of the NEW

Range of Leak High Fidelity Equip-

ment.

Please send
details of

FM Tuner**  Gram. pickup
* ** ri Amplifiers

Please send name and address
of my nearest Hi -Ft dealer.

Name

Address

I
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8 WAY 18 WAY

12 WAY 25WAY

Sturdy, Reliable and Inexpensive
Nylon-PF mouldings. Silver plated contacts. Solid

drawn aluminium cans. Positive locking mechanism.
Breakdown voltage 3.5kV.

Send for full details to :-
T H E McMURDO INSTRUMENT CO. LTD.
ASHTEAD, SURREY. Telephone: Ashtead 3401 JSP. MSC 6

Estd.

THE LATEST

"TL/12 PLUS" POWER AMPLIFIER
and the

" VARISLOPE III " PRE -AMPLIFIER
are designed to give the highest possible fidelity from records,
radio and tape.
OTHER LEAK PRODUCTS " Trough -Line " F.M. Tuner . TL/10
Amplifier . Point One Pre -amplifier . Dynamic Pickup

TUNERS: Chapman  Lowther
LOUDSPEAKERS: Goodmans  Tannoy  Wharfedale
TRANSCRIPTION MOTORS: Collard  Connoisseur  Garrard, etc.
All the above-in fact all QUALITY EQUIPMENT is available
on EASY TERMS. Immediate delivery on most items.
SMALL DEPOSIT secures, balance plus 5% interest
payable in 9 equal monthly instalments or
50% DEPOSIT and balance plus 10% interest payable over
18 months or 24 months if required.

We pay carriage and cratage on all items.
Send us your requirements. We will quote by return.

The L  R ' SUPPLY COMPANY, LTD.
BALCOMBE (Tel : 254) SUSSEX.

r THE IDEAL ?df.A4.
HIGH VOLTAGE TEST SET

CUBICLE
Strongly constructed portable stee
case with lilting handles, adequately
ventilated, finished in attractive grey
" hammer " finish enamel.
DIMENSIONS
Height 17tin. by length 20in. tY
width 12 tin.
WEIGHT 341b.

CONTROL
Continuous and smoothly variable
from zero to 2.500 volts by means of
continuously variable regulating trans-
former.
The test voltage is applied smoothly
without high stress from voltage
surges.

L_

PARTRIDGE WILSON & CO., LTD.,

PROTECTION
A miniature magnet circuit breaker
in the primary circuit and double pole
on -off switch with double pole mains
tunes provide perfect protection.
VOLTMETER
A high-grade instrument connected
in the primary circuit but sealed to
read output voltage.

2.5 KV at 500 VA
INSULATION TEST SET

Price 140.8.6
Complete with test prods.

Davenset Elect. Wks., Leicester
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* High gain AC coupled Y amplifier 3 db

at 6 me/s.

* Constant bandwidth input attenuator

and continuously variable Y gain cortrol.

* 15 pre-set calibrated sweep speeds from

I p. sec to 50m /secs per division.

* Automatic triggering or trigger level

selection.

* DC coupled unblanking with bright -up

facilities for short pulses.

* Sweep expansion to 10 screen diameters.

* Built-in TV sync. separator.

* Ultra bright 4" flat faced CRT with

P.D.A.

Write for fully illustrated leaflet

TELEQUIPMENT
LIMITED

TELEQUIPMENT
WITH TIME AND VOLTAGE
CALIBRATION AND AUTOMATIC
TRIGGERING

A new high performance Oscilloscope designed
for TV and pulse investigation. Incorporates an
entirely new type of time base formerly only
available on the most expensive American
oscilloscopes.
The 4in. flat faced P.D.A. tube operating at 2.8
Kv gives an extremely fine bright trace enabling
full use to be made of the wide band amplifier
and wide range time base.
A built-in Voltage Calibrator allows accurate
measurement of the input signal and an internal
sync. separator facilitates locking to line or
frame pulses of a TV wave -form. The whole
instrument is contained in an attractive hammer
finished case.

313, CHASE ROAD, SOUTHGATE, LONDON N.14

TELEPHONE: PALMERS GREEN 7111

OR CONTACT: LIVINGSTON LABORATORIES LTD.,
RETCAR STREET, DARTMOUTH PARK HILL, LONDON, N.19
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REMOTE CONTROL IN INDUSTRY

Messrs. Pye Ltd. rely on S.S. White

Remote Control Shafting for
trouble -free operation with the
absolute minimum torsional
deflection.

Let I.C.S. Train YOU!
Courses on:

Radio and Television Engineering Radio and
Television Servicing  Electronics  Engineering
Mathematics  Production Engineering, Manage-
ment, etc.

Examination Courses for :-
Brit. I.R.E., C. & G. Telecommunications, R.T.E.B. Certificate
Society of Engineers, Brit. Inst. of Management.

Whether you plan to have your own business, to become
an electronic engineer or to take up a career in industry,
an I.C.S. Course will help you to success. You learn at
home in your own time, under expert tuition. Moderate
fees include all books.

LEARN -AS -YOU -BUILD
Practical Radio Course
A basic course in radio, electronic and electrical theory
backed by thorough practical training. You build a T.R.T.
and a 5 -valve superhet radio receiver, signal generator and
multi -tester.
Other Learn -as -you -Build radio courses are available.
POST THIS COUPON TODAY for FREE book on careers
in Radio, etc., and full details of I.C.S. Courses.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 223.1, International Buildings, Kingsway, London, W.C.2.

Name Age
(Block letters, please)

Address

Occupation 9.57

INTERNATIONAL CORRESPONDENCE SCHOOLS

Our illustration shows the Pye Industrial
Television Camera fitted with a zoom lens
operated by S. S. White Flexible Remote
Control Shaft No. 150L53, Casing No. 170 A2
(Design No. A751.

Photograph by courtesy of
Pye Ltd., Cambridge.

R.c.6

AC FROM ANY DC SUPPLY WITH

DCJAC CONVERTERS

* Recording outdoor
events

* Operates from car
battery

* AC Mains perform-
ance from caravan
battery supply

* Operates the latest
Hi Fi sound repro-
ducing equipment
from DC Mains or
Ships' DC supply

VALRADIO LIMITED
(DEPT. WW/C. BROWELLS LANE  FELTHAM  MIDDLESEX

TELEPHONE: 4242 & 4837

* Tape Recorders
* Latest Radiograms
* FM AM Radios
* Record Players
* Television
* Electronic Devices
* Electric Shavers
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"IMROFS standard raks would save us moneu here..."

us plentq
of choice

" And 79 sizes

r

DESIGNING equipment for rak assembly? Install
it in Imhofs standard raks. Strong and beauti-
fully finished, these precision -built metal cabi-
nets protect and enhance equipment, and save
you all the trouble and expense of construction.
They also allow for great flexibility in your
production-you can buy just as many as you
want when you want them. Write now for
catalogues and full details of Imhofs specialist
service-it includes standard instrument cases,
consoles, the Imlok make -it -yourself cabinet
construction system, and any metal housing
made to order.

QUANTITY DELIVERY IN 7 DAYS !

Order as you want them, in any num-
ber from one upwards. Delivery ex
stock within 7 days. Special terms for
quantity orders. 29 sizes with one or
more bays give you wide choice.

FOR CASES IPS

/AIM 0 .E'S

ALFRED IMHOF LIMITED, Dept M9, 112-116 New Oxford Street, London, WC1 Tel: MUSeum 7878
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waveguide components
for the 8-10 nim band

wavemeters and reference cavities,
standing wave indicators, attenuators,
directional couplers, waveguide switches,
isolators, crystal holders,
thermistor mounts,
drawn or precision electroformed guide,
waveguide benches and pillar supports, etc.

All components are based on the standard size WG 22 with internal dimensions of 0.280in. by

0.140in. They are normally fitted with U.K. standard, pressurized, screwed -ring connectors with
plain flanges, but choke flanges or U.S.-type flanges are also available. The usual external finish
is silver plating flashed with rhodium (satin chrome for benches and pillar supports). All com-

ponents are made with the necessary high order of precision.

For full details write for catalogue WIW 9

HILGER & WATTS LTD 98 ST PANCRAS WAY, LONDON, NWI TEL: GUL 5636
Makers of precision scientific apparatus for more than a century

WALMORE ELECTRONICS LIMITED
PHOENIX HOUSE, 19,13 OXFORD STREET,

LONDON, W.1.

Telephone : GERrard 0522 Cables : Valvexpor

For immediate response Telex London 8752

EXPORTERS OF RADIO, TELEVISION AND
INDUSTRIAL TUBES, HAVE PLEASURE IN

INTRODUCING THEIR BRAND

"1"....kA 77.6
WALRAD

TUBE

AND INVITE ENQUIRIES FROM BUYING
AND CONFIRMING HOUSES EXCLUSIVELY

FOR EXPORT

SUPPLIERS OF RADIO COMPONENTS
ELECTROLYTICS, AND CATHODE RAY

TUBES

ARE YOU

IN NEED

OF

Transformers?

OUR PRODUCTS range
from Small Transformers and
Chokes, used in Electronics, to Single
and Three-phase Transformers of 50kVA,
open or oil -filled construction.
We offer a range from 7 to 7000 VA on Standard Lamina-
tions, also a wide selection of "C" and "E" core assemblies,
open or hermetically sealed.
Vacuum Impregnation and Enveloping to RCS. 214, Hl
or H2.
Our extensive stocks of Raw Materials enable us to offer
exceptionally quick deliveries.

YOUR ENQUIRIES ARE INVITED:

M
FORMERLY AVIS & BAGGS LTD.

A.I.D. B A.R.B. Approved. Contractors to H.M. Government

BENNET ROAD, READING, BERKS.
Telephone: Reading 8240112
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ANTIFERENCE

aerials
;K:::::

IX2/4E

BANDI A complete range of
Antex (illustrated) Di-

pole," H," Fringe and Indoor models is
available. Outdoor models can easily be
adapted for Band III by adding Band III
Grip -on aerials.

Pe.64'

51C17
oler Izi%:4

a
Antifezence

offer
a specially

developed
range

oi corn-

petitively
priced.

Television.
and VIVIVNi

aerials
for

export
including

1--lorizontally

OT
Vertically

'Polarised

Single
or Stacked

'Yogi
Arrays,

Broad
-Band

and
All -

'Band
types for International

Frequencies
including

Gov"

tinental
(c.C.I.R.)

and Araerican
channels.

Full details

of this specially
designed

V.I.Port
Range

on Tequest
TOID.

'Mort Department,
Al4 'T IF V.RE'S

CV. LIMIT
-el)

AYLESBURY,

BI.1
CI(S .

...  . .:.:.::::::i*i::::::::::':':::::::-":::" ' :::::.:.:.::::::::::.:...

STANDARD
PLUG &
SOCKET

R.E.C.M.F. SPECIFICATION.
Robust and simple to fit.

PLUG TVP/1
SOCKET TVS/1

Both 8D each

"Y" BOXES

For combining or dividing Band I and
Band III Television Aerial down leads.

Outdoor Model Y.1.-

Indoor Model Y.2. -
16'6
12'6

BICESTER RD.,
AYLESBURY, BUCKS.

THE ANTIFERENCE GROUP Antiference Ltd.,Aylesbury & London SAntiference
(Canada) Ltd.  Antiference (Australia) Pty. Ltd.
 Antiference Installations Ltd.

Antiference Aerials are supplied through Appointed Antiference Distributors to all leading Radio and Television Dealers. We
regret that we cannot supply direct to members of the public.

BAND II Indoor and outdoor
models to suit all

conditions and to provide the very best
results for VHF/FM equipment. Models
for fitting to existing TV masts are
available.

BAND III 3, 5, 8, 10 element
and Stacked Arrays

for outdoor installation and a compre-
hensive range of indoor models.

HIL-0 17 models to provide perfect
Band I/Band III reception

with only one aerial. All incorporate the
patented Electronic Coupling exclusive to

Antiference.

HL402/4K

92'6

DrIBA093
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1 A/S DANAVOX
Miniature
Components

-----.\ Miniature Magnetic Earphones, High

ISensitivity-Impedances 30-8,000 ohms,(---- ,
) flesh or grey coloured bakelite caps,

n
- weight 0.3oz., dia. 0.815in.

Miniature
quality.

Please
foremost

112

Square magnetic miniature earphone,
transistor radios, dictating

etc. High reliability-unique
design. Grey colour-

0.32oz., biggest dia. 0.945in.

for

machines,

modernistic
weight

Special cords with moulded plugs
or various types of miniature jack
plugs are available at sharp prices.
Various types of cordages, plastic
or rubber from 0.055in. to 0.118in.
in dia , in flesh or grey colour,
and in any required length.

Miniature
- orI

4116lb'

jack plugs and sockets with
without incorporated on/off switch.

Miniature 3 -position ball -bearing switches.

highly reliable and ideal for use
ultra -miniature electronic equipment.

61MO All
in

. IN
Stetoclip lightweight headset,
incorporating magnetic earphone and
cord. Total weight I.7oz. Can
be delivered with trade mark
badge under plastic disc in the middle,
according to requirement.
High performance and ideal for
dictating machines, etc.

., .

Stetoclip junior lightweight headset,

performance as above. Total

weight only I.06oz.

Teleclip, double lightweight head -
411

1.
phone, incorporating two magnetic
inserts. All impedances available.

Attractive appearance in grey
plastic. High performance and

intelligibility.

Contact microphone; high
., .....

.,,A' performance throat micro-

phone in attractive grey
...... .. .

plastic.

and ultra miniature transformers are available of high
Specifications are gladly sent on request.

write for information, quotations, and samples to Europe's
producers of miniature acoustic and electrical components:

Ii

A/S DANAVOX
Lerso Parkalle, Copenhagen 0, Denmark

Tel.RYvang 8401, Cables:Danavox Copenhagen Teleprinter: 5848

All good12,4; use

Itadioopores
quality

components

for design

development
and

ork
prototype

w

Rei#0006')'" Radiospares components are
delivered absolutely "by return"

RELAYS
TO SPECIFICATION

POST OFFICE TYPE
3,000 and 600 RELAYS

Specialists in tropical and Services jungle finish.
Guaranteed to full A.I.D. and I.E.M.E. standards.

Prompt Deliveries. Prototypes 7 to to days.

SIMMONDS
Manufacturers to H.M. Government Departments and leading Contractors
L. E. SIMMONDS LIMITED, 5 BYRON ROAD, HARROW, MIDDX.
TELEPHONE: HARROW 779719 TELEGRAMS: SIMRELAY HARROW
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Electrical futures
are locked . . .

Just as greater air speed is to a large extent a matter of
the performance of alloys under stress, so electrical
and electronic futures depend upon the insulation
available.

What De La Rue are doing now, in the development
of new DELARON laminates, is accelerating electrical
progress for half the industry of the country . . . A
quiet revolution. Are you aware of its potential for
you ?

In its simplest terms, DELARON is a laminated
plastic, formed by the fusion of different synthetic
resins with paper, cotton fabrics, glass fibre. It com-
bines in one homogeneous board the electric properties
and the mechanical strength which are the charac-
teristics of its ingredient parts. The range of standard
grades is wide.

And, if the exact grade you need doeg not yet exist,
it will be created for you . .

. . within Delaron*
by De La Rue

THOMAS DE LA RUE & CO LTD

DEPARTMENT D77 84-86 REGENT STREET LONDON W 1

* `DELARON' is a registered trade mark

ct:
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4 WAY
BVS/4

6 WAY
xvs/6

ORD4 and 6 WayVoltage
Selector

BOTH TYPES HAVE 3 PIN SHORTING PLUGS

FOR ADJUSTING SIMULTANEOUSLY 2
TRANSFORMERS CONNECTED IN PARALLEL.

MARKINGS TO CUSTOMERS' REQUIREMENTS.
BVS/4 MOULDED IN BLACK P.F. BLACK ESCUTCHEON MARKED IN WHITE.

XVS/6 MOULDED IN NATURAL COLOUR NYLON LOADED P.F. MARKED IN WHITE.
Send for full details to :-

T H E MCMURDO INSTRUMENT CO LTD. ASHTEAD, SURREY. Tel: Ashtead 3401.

METERS
To B.S.89 Calibrated and scaled to your requirements.

COMPREHENSIVE RANGE AVAILABLE
EX -STOCK or TO ORDER

DELIVERY 7-14 DAYS
Stockists of:

ERNEST TURNER, BALDWIN, EAC,
WEIR and LEADING MANUFAC-

TURERS' INSTRUMENTS.

MOVING COIL, MOVING IRON,
THERMO COUPLE, ELECTROSTATIC.

CIRCULAR (Flush or Projecting),
SQUARE, RECTANGULAR, & IN- Typical 2fin. &

DUSTRIAL PATTERNS. 3}m. Round Flush

We can supply meters with Non -Standard Current and
Voltage Ranges to any specification.

owing to increased eapacoy we are Ili.- at,le to accept co,otners' own Mete!, L.

SCALE DRAWING & LETTERING
Manufacturers of:

ELECTRONIC TEST EQUIPMENT, NETWORK ANALYSERS, EDU-
CATIONAL, GEOPHYSICAL and SPECIAL INSTRUMENTS, PORTABLE

MULTIRANGE TEST SETS at I megohm per Volt.
May we quote for your requirements?

ANDERS ELECTRONICS LTD.
91, HAMPSTEAD RD., LONDON, N.W.1. Fulton 1639

Suppliers to Govt. Depts., B.B.C., Tech. Colleges,
Leading Manufacturers di Research Laboratories

JSP/MVS7

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold, Silver, or Aluminium, etc.

BROOKES CRYSTALS LTD
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.

181/3 TRAFALGAR ROAD, GREENWICH, LONDON. S.E.I0
Phone: Greenwich 1828.

Grams: Xtals, Green, London. Cables: Xtals, London
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Yek.4144
New! Just released!
Model 68A Signal Generator

Exceptionally wide range-
100 Kc/s 220 Mc/s all on FUNDAMENTALS
This signal generator is designed mainly for
use in the servicing of television and radio
receivers. The generator may also be used
in the C -W alignment of discriminators, ratio
detectors and the RF and IF stages of FM
receivers. The extended frequency range
from 100 Kc/s to 220 Mc/s is covered entirely
on fundamentals.

A five -section attenuator with a non -induc-
tive potentiometer ensures accurate attenuation
over the whole frequency range. Radio fre-
quency leakage reduced to a minimum. Power
line leakage negligible. The attenuator has been
arranged to provide a constant source impedance
over this wide frequency range.

An added facility in the servicing of audio
and video stages is afforded by a variable 400 -
cycle signal.

An alternative model (68A/M) incor-
porating a meter for monitoring the RF level
is also available.

Frequency Ranges
100 Kc/s - 300 Kc s,
300 KO - 1 Mcs,

I Mc/s - 3 Mc s,
3 Mc/s - 10 Mc/s,

10 Mc/s - 30 Mc s,
33 Mc/s - 110 Mc s,

110 Mc/s - 220 Mc s, all on fundamentals.

Scale Length
50in. (127 cm.).

Calibration Accuracy
± 1%.

R.F. Output
100 mV. max.

Leakage
3 uV. approx.

Attenuation
Coarse: 5 steps of -20 dB. Fine: variable
to -20 dB approx. (rather more on low
frequency ranges).

Output Impedance
75 ohms approx. via coaxial lead.

Power Supply
100-120 volts and 200-250 volts.
40-100 c/s.
12 watts approximately.

Protection
The instrument is protected
by a mains fuse.

Weight
1611b.

A.F. Output
Direct connection to the A.F. output
level 1 v. maximum, is provided.

Modulation
400 cycles sine wave, 30% depth.

Dimensions
9 x 13 x 5in.

Case
Metal case, grey hammer finish with
matching Perspex panel.

LIST PRICE £25/10/-.
CREDIT TERMS 9 monthly payments of £3.3.9

carriage and packing paid in U.K.

Release your old Taylor instrument in part exchange for a new one for the benefit
of amateurs and students-write for details.
ALL TAYLOR instruments available on HIRE PURCHASE AND SEVEN
DAYS' APPROVAL.
WRITE FOR CATALOGUE of our wide range of radio, T.V. and electrical test instruments,
also our new moving coil panel meters.

TAYLOR ELECTRICAL INSTRUMENTS LTD.
DEPT Wl. MONTROSE AVENUE, SLOUGH, BUCKS. Tel: Slough 21381 Cables: Taylins, Slough
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t -r M VA. PICK
Our wide range of capacitors, incorporating all the latest

developments, are described fully in these new leaflets ...

SEND NOW for COPIES
DALY has succeeded in maintaining full capacity

values and working voltages in more compact
designs, specially suited to ultra modern

equipment :-
PHOTO -FLASH EQUIPMENT  DEAF AIDS

PRIVATE TELEPHONE INSTALLATIONS
AMPLIFIERS  D.C. POWER UNITS

TRANSISTOR EQUIPMENT
MAGNETISATION

EQUIPMENT
TEST GEAR

DALY
ELECTROLYTIC
CAPACITORS
Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London

ASK ARTHURS FIRST
LARGE STOCKS OF VALVES and C.R.T.s. METERS,
Avo, Advance, Taylor, and Cossor Oscilloscopes in
stock. AMPLIFIERS, Leak, Trix & Quad. GRAM
UNITS, Garrard & Collaro. Collaro TRANSCRIPTION
UNIT 2010PX.

LOUDSPEAKERS, Goodmans, Wharfedale, WB
Tannoy and leading makes. PICK-UPS and STYLI of
most makes. TAPE RECORDERS, Grundig, Philips,
Truvox, Playtime & Ferrograph.

LATEST VALVE MANUALS
Mullard, 10/6; Osram & Brimar No. 6, 5/- each;

Osram Part 2, 10/-.
Postage 9d. each extra.

PARTICULARS ON REQUEST
Terms C.O.D. OR CASH with order.

EST.
1919

PROPS: ARTHUR
GRAY. LTD.

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2
TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON

The EVEREST
A new peak in
Hi-Fi Furniture

This handsome cabinet has
been expressly designed to
accommodate every item of
Hi -Fidelity equipment on
the market. It will take all
auto -change and transcrip-
tion motors and all makes of
amplifier and F.M. Tuner-
no matter how large.

Overall Dimensions :
33" high : 20" wide : 18" deep.
Retail price 16 Guineas.

Write for details of full range of equipment
and record storage cabinets to Dept. WW1.

! Brook Rd., London, N.22
Tel: BOWes Park 7487-8

Retail and wholesale trade enquiries welcomed.
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THE QUAD II IN THE WORLD-No. 3.

.,,'..

From Trinidad come these words of praise
The QUAD we have known for many a day
For the closest approach to the original sound
We think there's none better to be found.

Mr. Leon Ache gave a demonstration
at the Caribbean Exhibition
Hundreds saw and heard the QUAD II-
Were convinced it's the best for them too.

When it comes to High Fidelity
Your equipment must be of the finest quality
All music lovers know this to be true
That is why you should buy a QUAD II.

CARIBBEAN EXHIBITION MAY 3-19, 1957
Prize winning stand of Mr. Leon J. Ache -West Indies
Agent for Acoustical Manufacturing Co. Ltd. An interior
view of the Demonstration Room shows the Heal Cabinet,
specially designed for installation of the Quad Control Unit,
Amplifier and Acoustical F.M. Tuner.

COLJ STICA L

QUAD II
CONTROL

UNIT

Send for full details and Brochure to Dept. IV.IV.

QUAD II
MAIN
AMPLIFIEF

ACOUSTICAL MANUFACTURING COMPANY LTD
HUNTINGDON, HUNTS. Telephone: HUNTINGDON 361

THE QUAD II IS AVAILABLE THROUGHOUT THE WORLD
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utters CERAMICS

FOR INDUSTRY

We specialise in the manufacture of-PORCELAIN
for general insulation

REFRACTORIES
for high -temperature insulation

High quality material and
dimensional precision are
attributes of Bullers die -
pressed products.
Prompt delivery at com-
petitive prices.

FREQUELEX
for high -frequency insulation

PERMALEX & TEMPLEX
for capacitors

BULLERS LIMITED
MILTON  STOKE-ON-TRENT  STAFFS

Phone: Stoke-on-Trent 21381 (5 lines)  Telegrams & Cables: Bullers, Stoke-on-Trent
Ironworks: TIPTON, STAFFS London Office 6 LAURENCE POUNTNEY HILL, E.C.4

Phone Tipton 1691 Phone : MANsion House 9971

Of Interest to

OVERSEAS RADIO BUYERS
Mr. Jacques Chassay, the Managing Director

of Chassay Bros. (Pvt.) Ltd. of Bulawayo, Southern
Rhodesia, Manufacturers of Supersonic Radios, is now
in London and would like to interview Buyers and
demonstrate to them the latest range of Supersonic
Models which are available for export throughout the
world.

His London address is: Ochberg Robinson (Pty.)
Limited, Durrant House, Chiswell Street, London,
E.C.I. Telephone MONarch 4090.

Chassay Bros. are the largest Manufacturers and
Exporters of radios on the African Continent and
produce a very extensive range of

CAR RADIOS
All -wave Bandspread, Custom -fitted for all British,

Continental and American Cars.

PORTABLES, BEDSIDE & TABLE MODELS
Battery and Mains

TRANSISTOR PORTABLES

Chassay Bros. (Pvt.) Ltd., Bulawayo, Southern Rhodesia

g JACK DAVIS (RELAYS) LTD.
4 (Dept " W ") TUDOR PLACE, LONDON, W.1

MUSEUM 7960 LANGHAM 4821

MAGNETIC RELAYS
Built to your
Specification

TYPES 3000 and 600
HIGH SPEED and A.C. to 400 VOLTS
TROPICALISING-IMPREGNATING

UNISELECTOR

SWITCHES.
From 3 to 8 Bank-All Resistances

KEY SWITCHES
Several types

in stock

GOVERNMENT CONTRACTORS SPEEDY
DELIVERIES

Ga9GN0000LT00000000P00000.000000000.,

00 0 000 000000.0000PP0P000PP00000P0
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"Vivace". . . with life . . . so vital to a
musical performance. An ordinary record
played on the Super Black Box becomes a
thrilling musical experience . . . springing
to life with all the feeling and beauty of the
original performance. The Super Black
Box gives a standard of performance un-
equalled by any other table record player
(for the technical this means only 0.5%
distortion at 8 watts output). Ask your
Pye dealer for a demonstration.

r z z

4 -speed record player for auto-
matic or manual operation. In
gay Contemporary or Traditional
mahogany -veneered cabinets.
A.C. Mains. 59 gns. tax paid

Pye Limited,
Auckland, C.I.,

New Zealand.

Pye Pty. Ltd.
Melbourne, Australia.

* 3 -speaker system, in-
cluding the amazing
'Infinite Throat' Electro-
static Speaker which
spans the full width of
the cabinet * 4 -position
noise filter * 'Loudness'
control for balanced
sound * push-button con-
trols *facilities for radio
tuner

SUPER
BLACK BOX
With Electrostatic Speaker

Pye Corporation of America,
1149 Raritan Avenue,

Highland Park,
New Jersey, U.S.A.

Pye Radio and Television

(Pty.) Ltd.,
Johannesburg, South Africa.

Pye (Ireland) Ltd.,
Dublin, Eire

Pye Limited,
Tucuman 829, Buenos Aires.

Argentine

Pye Limited,
Mexico City.

Pye (Canada) Ltd.,

Northline Road, Toronto.

Deutsche Pye G.m.b.H.
Berlin Zehlendort West,
Roonstrasse 2. Germany

PYE LIMITED OF CAMBRIDGE

NM I= NM In In
AMMO' JIM This superb instrument is an impressive

addition to the famous Pye "Black Box"
range of high-fidelity record reproducers.
For full details, fill in and post this
coupon to PYE LTD., HI Fl DIVISION,
CAMBRIDGE.

Address.

Name

0

0

0

A

I
I

I
I

I
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DEAC PERMA-SEAL

DEAF

Hermetically sealed Ni-
Cd accumulators have
these advantages:
No corrosion - No
gassing - unlimited
shelf -life.
No maintenance-can
be permanently wired -
in. Easily re -charged.
A range of three types:
disc, cylindrical and
rectangular from 50
mAh to 15 Ah capacity.
Disc cells can be
stacked for the higher
voltages.
Write for leaflet D13
giving further details.

o
R

fully patented

G A  STANLEY PALMER LTD
MAXWELL HOUSE, ARUNDEL ST., LONDON, W C.2
Telephone: TEMple Bar 3721/3

C.aG 6".

0

O

O
O

O

EYELETTING

and light
PUNCHING

MACHINES
Autophoenix No. 6

A new and improved
treadle operated machine
for the automatic inser-
tion and closing of eyelets
in either flat or formed
work in metals, plastics,
fabrics, etc. The deep
throat, high vertical gap
and projecting base make
this machine adaptable for eyeletting
cylindrical shells, spinnings, mouldings, etc.
We manufacture a very full range of hand and automatic Eyeletting and Piercing
Machines. Write for illustrated brochure to Dept. W.W.

VISIT US ON STAND No. 3, GRAND HALL GALLERY,
Engineering, Marine Welding and Nuclear Energy Exhibition,

29th August- 12th September.
1ItJNTON LIMITED

PHOENIX WORKS, 114-116 EUSTON RD., LONDON, W.1
Tel.: EUSton 1477 (3 lines). Grams: Untonexh, London

radio chassis,

3000 TYPES
COILS up to 80,0000.
CONTACTS up to 8 c/o's
Tropicalizing and impreg-
nating to order.
600 and HIGH-SPEED
TYPES also Supplied.

SP.O. TYPES
MANUFACTURED

TO YOUR
SPECIFICATION

PROMPT
DELIVERY

LARGE
STOCKS

OF
KEYSWITCHES

THE KEYSWITCH CO.
ALL POST OFFICE EQUIPMENT

Enquiries to Sales Manager
126 KENSAL ROAD, LONDON, W.IO
Telephone: LAD. 0666. 4640 Grams: "Foneauipt". London. W.10
Contractorsto Home & Overseas Governments & N.M. Crown Ageni s
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Ceramics
ANOTHER BATCH OF THE FINEST
QUALITY CERAMIC INSULATORS . .

A SERVICE WHICH TT HAVE DEVELOPED
AFTER YEARS OF CONTINUOUS EXHAUSTIVE
RESEARCH.

THESE TT INSULATORS PLAY AN
IMPORTANT ROLE IN ELECTRONIC
DEVELOPMENT.

TAYLOR TUNNICLIFF (REFRACTORIES) LTD.
ALBION WORKS  LONGTON STOKE-ON-TRENT

Telephone : Longton 33071/2

London Office : 125 HIGH HOLBORN, LONDON, W.C.I. Tel.: Holborn 1951/2
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The BTH Dual Channel Loudspeaker
To those striving for perfect sound reproduction, the new BTH
K 10A SPEAKER is an essential component. Designed to meet
an exceptionally exacting specification, the unit is now available
with or without cabinet to the keen enthusiast.
The equipment comprises an 18 -inch cone for low frequencies,
with a co -axial pressure -type unit and horn for high frequencies,
and is complete with cross -over network.

The matching impedance is 15 ohms;
thecross-ove r frequency is 1700 c .p.s.;
and the total weight of unit and filter
is 38 lbs.

List Price (less cabinet) : f45

BRITISH THOMSON-HOUSTON
BRITISH THOMSON-HOUSTON COMPANY LIMITED  RUGBY  ENGLAND

Member of the AEI group or compontes
A.5006

ONE GOOD
TURNTABLE .

. . . is worth several poor ones. Apart from the fact
that the cheaper turntables soon begin to deteriorate,
it is fairly obvious that for sustained high fidelity per-
formance, any piece of equipment must be made to
very exacting standards. We have many types of high
fidelity transcription
turntable which we
demonstrate at our
showrooms. Some of
these are listed below
and further particulars
will be sent on request.

The Collaro 4T200. Af our -speed turntable fitted with transcrip-
tion head as illustrated. £19/101,

The Lenco with Goldring 500 cartridge. A popular unit with
variable speed. GL.S0/4 with auto brake E21/17/10. G.L.S6
without auto brake but with pick-up lifting device f23/7/-.

The G a d 301. An outstanding model with variable speed
adjustment. f26/8/3.

MICROPHONES . TAPES . TAPE RECORDERS
SPEAKERS . AMPLIFIERS . F.M. RADIO

GRAMOPHONES . RECORDS

QUALITY MART
8 Dartmouth Park Ave, London, N.W.5 GUUiver 1131

Tufnell Park Underground (16 mins. Charing X.) 27, 134, 137 bus

MIDLAND INSTRUMENT CO.
CHASSIS, H.S. loin, ail aluminium, sire 121in. x 8in a olin., complete with top cover
some items have been removed, remaining are: -25 Amphenol midget ceramic v -holders
B7G type, complete with can,, over 70 resistors, all 5°/, colour -coded, also many
ceramicons and other condo., trimmers, padders, fixed and variable inductances, trans-
former v -control, etc., etc., new unused, bargain 10/-, post 3/-.

HUGHES 1E -VOLT D.C. SHUNT MOTORS,
taking 1.25 amps., up to 2 -amps. on load, speed
5,000 r.p.m., external reversing terminations; size
31 in. long, l5in. dia., tin. shaft, weight 20 on.,
oil impregnated bearings, balanced armature, a
very superior powerful motor, original cost over
£7, our price new unused 10/-, poet 1/3, 2 for
201-, post paid. Ditto, fitted reduction gears,
giving final drive of either 320 or 160 r.p.m.
(state which required), 12/8, post 1/6, 2 for
25/-, post paid.

MAINS BLOWER, 200/250 v. A.0./D.C., 8 amp., 5,000 r.p.m., consists of the motor
with attached enclosed fan, and funnel intake 11in. dia., side outlet lin. x fin., plinth
base 5in. x 41in., finish black crackle and die east aluminium, sire overall 9in. long,
41in. wide, Sin. high, weight 711b., a very superior blower, offered at a fraction of
original cost, new, unused, 25/-. Post 3/-.

TELEPHONE SETS, consists of 2 combined microphones and receivers, which when
wired up with ordinary twin flex, provide perfect 2 -way communication, excellent
results up to 1 mile have been reported, self -energised, no battery required, price the
2 instruments new unused, 7/8, post 1/3. Twin P.V.C. 14/36 flex up to 300ft. lengths
at id. per ft.

LOUDSPEAKERS by Pye, Phillips and other makers, 10in. P.M. less transformer,
3 -ohm speech coil, fitted in a smart brown finish wood case with carrying handle, size
17in. x 17in. x 61in. deep, front metal grill with four rear smaller ones, rear compartment
houses 60ft. superior twin lead fitted jackplug, ideal for amplifier public address exten-
sion speakers, etc., new in sealed cartons, 45/-, carriage (inland) 3/6.

TRANSMITTER RECEIVERS No. 17 Mk. II, complete with valves high res. headphones,
hand microphones and instruction booklet, frequency 44 to 61 Mc/s., range with simple
aerial 5-8 miles, requires ordinary 2-v. accumulator and 120-v. battery. These are brand
new, in sealed cartons. our price 50/-, carriage 5/.. Inland only.

RECEIVERS. No. 10 Mk. II, complete with 15 valves, 6K7G (6). 6K80 (2), 6V6G (2),
6B8G, 807, EF50, EB34, CV6, condition very good, note our price 80/-, carriage 7/6
inland only.

SLYDLOK FUSES, 15 -amp. type, these are new unused, 6 mounted an a common bar,
fraction of original cost 5/-. post 1/4.

ROSS ACHROMAPS, all 40 mm. dia., in 5 values, 0/1.7, f/2, f/2.3, 4/2.7, 0/3, focal lengths,
are 21in.. 3in., 3lis., 4in. and 41in., respectively, new and perfect, 10/- each. post fid.

WESTON MICROAMMETERS. Eng. Temp., black bakelite Slim square, flush panel
mounting, fitted rem reset and damping short, graduated 0-50-100-150-200-250-300-350
with 1i5th sub -divisions, new boxed. 10/-. post 1/4.

Many other Bargains; send stamped addressed envelope for lists.
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17

Tel.: HAR 1308
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REPLACEMENTS

oiler WINDING, ASSEMBLY
CAPACITY, SPECIALIST KNOWLEDGE

ON LINE OUTPUT TRANSFORMERS,

OTHER WAVE WOUND UNITS, AND

ELECTRONIC EQUIPMENT

Write or 'phone today
for full details of this
valuable service to

Leading Manufacturers use
our service either for current
production or for small runs

of service replacements

ALFRED ROSE, M.I.R.E., CONTRACTS DEPARTMENT, EXT 10

Speedy delivery of all windings for Automation Transistor
circuits, Television, Printed circuits and other electronic devices.

You can rely on our delivery dates.

di/rang REPLACEMENTS
134/136 LEWISHAM WAY, NEW CROSS,
S.E.I4. TIDeway 3696-2330.

Telegraphic : FLIBAK, London, S.E.I4

Train for a wonderful
future in

ELECTRONICS...
... with

Every day the demand for the expert in electronics grows. Radio,
television, radar and the whole field of industrial automation are
rapidly expanding and the trained specialist assures for himself a
well -paid career in this quickly developing profession. Here is your
opportunity. Next courses commence September 10th 1957.

3 YEAR COURSE
TELECOMMUNICATIONS-Entrance standard G.C.E. Ordi-
nary level or equivalent. This course trains students to become
Assistant Development Engineers. It covers the City and Guilds'
Full Technological Certificate in Telecommunications Engineer-
ing. It also includes theoretical and practical instruction on
Computers (Digital and Analogue), Process Control and
Automation.

I YEAR COURSE
Full-time day course in the Principles and Practice of Radio and
Television. Mainly designed for the training of Radio and Tele-
vision Servicing Engineers and Mechanics.

THE E.M.I. COLLEGE
OF ELECTRONICS

Dept. 127, 10 Pembridge Sq., London, W.2. Telephone : BAYswater 5131/2
The College is part of the E.M.I. Group... Britain's foremost electronic

engineers ... Pioneers of the world's first public Television Service. IASO

OHMS?
RATING?
TOLERANCE?

it's easy with
Continuous Storage Units

Thousands of LAB Continuous Storage Units are
daily solving the problem of control and storage of the
great range of resistors. Compact, and capable of
storing up to 72o separate resistors, LABpak make
selection positive, simple and speedy. Now that
Ceramicaps, Histabs and Wirewound resistors have
been added to the carded range, the usefulness of
LABpak storage units is enhanced.

FREE with any purchase of the LABpak range,
these units are the complete answer to the storage
problems of small production units, laboratories, etc.

MAKE UP YOUR ORDER TODAY
- DELIVERY EX-STOCK

All LABpak resistors are carded in ohmic value, rating and
tolerance, colour indexed and tabbed for easy selection.

The LAB Continuous Storage Units are available from your
normal source of supply, but more detailed information and
literature can be obtained from:

THE RADIO RESISTOR CO, LTD,
50 ABBEY GARDENS  LONDON N.W.8

Telephone: Maida Vale 5522
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This amplifier differs from contem-
porary practice both in the output stage
and in the penultimate stage contri-
buting materially both to performance
and efficiency in a manner that will
delight the engineer. Power output
15 watts. Price L42.

WIRELESS WORLD

-1QUAD II I

MAIN AMPLIFIER & PRE -AMPLIFIER I

1

1

1

1
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Transcription units for operating Suitable pickups.

with the Quad II
Inc. P.T.

Inc. P.T. Leak arm LP head,
diamond stylus (and

Connoisseur £28 II 0 transformer) E13 16 5

Col laro T400 (inc. pick-
up) E19 ID 0

Garrard 301 E26 8 3

Garrard TPAIO turn-
over head: sapphire 78
and diamond LP EIS 9 4

Lenco GL56 (inc. pick- Connoisseur Mk. II LP
up) E23 7 0 head, diamond E12 15 6

Other amplifiers we have in stock: Pamphonic, Avantic, Rogers, R.C.A., Leak TL12-1 .

We suggest the following
loudspeakers, any one being
suitable for Quad II.
WharfedaleSFB3E39 10 0
Philips Novo -
sonic E31 10 0
If you would prefer to make
your own cabinet.
Good mans 150
Mk. II £10 15 9

Inc. P.T.
FM units

Ferguson 416 16 0

RCA E33 II 4

Lowther E34 5 6

TSL E17 10 0

Pamphonic E23 19 0

Leak FM Trough f35 0 0

Quad E30 9 0

* * *
TAPE RECORDERS

We are the leading specialists in Tape Recorders
and stock all the leading makes including
Ferrograph and Vortexion.
We also have a very comprehensive range of
accessories, tapes, splicers and jointing com-
pounds.

S050 SIGNAL GENERATOR covers 100 Itc/s to 80 Mcis in six continuous ranges on
fundamentals (not harmonics) either modulated 900 cps or CW. Frequency accuracy
2%. Uses EF91, 604 and RM1 with double wound mains transformer. The scale
is directly calibrated on all ranges with total scale length over 60 inches. Housed
in de luxe olive green metal case with carrying handle with scale of engraved Perspex.
Size gin. x 13in. by 4in. deep. Only £81101-, Plus 0/- carriage and packing.
VV50 VALVE VOLTMETER measures up to 250 volts D.C., R.F., and A.F. with input
impedance of 11 Megohms. Complete with probe unit ready for mains operation at
£7/19/6. Plus 4/6 carr./packing.
CR50 BRIDGE measures from 10 pFd to 100 rnEd and from 1 ohm to 10 Megohms is
fourteen ranges, having total scale length of over 120 inches. Indication of balance is
given by a magic eye fed from a high gain pentode amplifier. Leakage test for con-
densers. Internal standards are " Constants " 1% resistors. In case specially designed
for bench use with sloping panel. Complete and ready for operation from A.C.
ONLY 87/18/- plus 4/6 car)./packing.
Further details sent by return of past on receipt of self addressed, stamped envelope.
Trade supplied direct.
RUSH your order now to:-

GRAYSHAW INSTRUMENTS
126 SANDGATE HIGH STREET, FOLKESTONE, KENT.

'Phone: Folkestone 78618

Range

CONTINUOUS DEMONSTRATIONS

relepliones :

Modern TEMPLE BAR 75117

I COVENT GARDEN 1703

lectrfortH m°°`"AREx`°"°°"

164 CHARII'IG CROSS ROAD. LONDON. W.C.2
PROMPT ATTEN TION GIVEN TO POST ORDERS

EXPORT ENQUIRIES INVITED AND WELCOMED

TRANSFORMERS
for every requirement

Electronics
Transmitters
Radar
Test
equipment
M.V. discharge
tubes
R.F. heating
L.V. heating

1 M/A-1,000 amps.1 volt -35 K. V.
STANDARD OR TROPICAL FINISH

We are on Admiralty and Ministry

of Supply lists and A.I.D. approved

Enquiries to :

STEWART TRANSFORMERS Ltd.
75 KILBURN LANE, LONDON, W.IO  LADbroke 2296/7
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A 'must' for owners of
Tape Recorders

the, NEW WEARITE

.rh

-a simple, easily operated trouble -free device
for depolarising the heads of tape recorders
and players

* It ensures the maximum signal/noise ratio from any tape recorder.
* Protects valuable recorded tapes from cumulative background noise and the

gradual attenuation of the higher frequencies.
* Is extremely simple to use without removing head screening cans.
* Permits selective tape erasure during editing.

Price £2-10-0

WRIGHT AND WEAIRE LTD
131 SLOANE STREET LONDON S.W.I Tel: SLO 2214/5 and 1510

-.1111Mr

sa* aok,./
THE CONTEMPORARY. This beaut-
ifully made cabinet is oak veneered with
mahogany interior and is waxed finished.
Available in any shade to order at
slightly extra cost.
This cabinet can be fitted with any of the

latest Hi Fi Units.

THE SERENADE. Veneered with
finest selected walnut, beautifully
polished to a medium shade; this
attractive cabinet has generous storage
space, with board sliding out smoothly
on metal rollers.
This cabinet can be fitted with any of

the latest Hi Fi Units.

THE BUREAU. This popular
bureau cabinet is veneered with the
finest selected Walnut and beautifully
polished in a medium shade. De-
signed to accommodate any type of
Automatic Record Changer, Tape
Deck, Amplifier, chassis, etc., and
to give generous storage com-

. 16 . 0 This cabinet can be fitted with any of
the latest Hi Fi Units.

EMPRESS A.M./F.M. RECEIVER
CHASSIS. 9 -VALVE H/F.
This de Luxe high-fidelity chassis
covers the F.M. band and the Short,
Medium and Long Wavebands. Min-
iature cathode-ray indicator is in-
corporated to facilitate precise and
accurate tuning. It has internal
ferrite rod aerial which gives perfect
station selectivity, extension, speaker
volts. Including two loudspeakers.

_ 40.6
and pick-up sockets, 200/250

£27 . 6 . 0

R.T.C. LOUDSPEAKER. This loud-
speaker has been designed to give cone air
loading to reduce harmonic and inter -
modulation distortion-this unit forms one
of the most compact full range systems
within its power capacity. Can be fitted to any
of the cabinets illustrated or purchased
separately.

THE NEW 4 -SPEED B.S.R. AUTO -
CHANGER. Now for the first time
since the invention of the gramophone,
you can play 78. 45, 33-and the sen-
sational new 16 r.p.m. extra -long -play
records-on one instrument! Now, in
your own home, you can enjoy the magic
of "recording studio " fidelity.
This new Monarch can be fitted to any of the
cabinets illustrated or purchased separately.

£3 . 19 . 6

E9 . 15 . 0

We supply all units and can fit any cabinet with the latest Hi Fi amplifiers, tuners, transcription units, record changers, speakers, etc.

Send for comprehensive illustrated catalogue of cabinets, autochangers, speakers, etc., all available on easy H.P. terms.

LEWIS RADIO COMPANY
120 (Dept. WWS) GREEN LANES, PALMERS GREEN, LONDON, N.13. Telephone: BOWes Park 1155/6
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DEPENDABLE
RELAY CO.

for
DEPENDABLE
AUTOMAT/ON

STANDARD SELF-CONTAINED
CONTROL UNITS

FOR
 PRODUCTION CONTROL
 COUNTING
 BATCH WORK
 PROGRESS
 TIMING
 SWITCHING
 POWER HANDLING
 LIQUID AND GRAIN

LEVEL CONTROL
 TEMPERATURE AND

FURNACE CONTROL

4

P.O. Type

3000 & 600

RELAYS
Manufactured to your specification to A.I.D. and I.E.M.E.
standards.
COILS up to 80,0000. CONTACTS up to 8 amp.
INSULATION up to 5kv. Prototypes 7-14 days.
PROMPT DELIVERY - PROMPT QUOTATIONS

0

SIEMENS high-speed types also supplied.
Specialists in tropicalisation. Transistorised relays.
Contractors to leading manufacturers, P.O. and Govt. Depts.

DEPENDABLE ELECTRONIC RECORDER
Continuous Strip Chart  Sin. graph  3 speeds 
Power driven pen  Immediate starting torque 
Full-scale drive 3 sec. " Plug in " oscillator
chassis Black ebony finish Instrument Case 
Research  Industrial and medical applications 

I2a,Tottenham Street, LON DO N, W.I Whone:LANgham 7391/2 (g.sT0A°7-VN5

BAND III CONVERTOR
for ANY SET in ANY AREA

This unit has been widely used since I.T.A. Transmissionz
began to convert all types of sets, Superhet and T.R.F. to
receive on Band III.

Unlike many other convertors this unit is small enough to
be fitted inside your cabinet, enabling the job to appear
finished and perfectly safe for all to use

The wiring is simple to follow, and alignment is not difficult.
 IT will convert any set, any age, T.R.F. or Superhet.
 IT Includes station switching.
 IT provides pre-set contrast balancing.
 IT uses only one aerial input for both bands.
 IT provides manual tuning on Band III.
 IT is totally screened.
 IT completely rejects unwanted signals.
 IT requires no additional power supply where either 6.3 v.

or .3 amp. heater line is available.
CONVERTOR wired and aligned with fitting

instructions E3 10 6

KIT complete in every detail, less knobs E2 10 6

KNOBS each 1 0

CIRCUIT and instructions in detail (free with kit) I 6

KITS made up by customers checked and aligned,
including post 12 6

.then ordering please state present B.B.C. Station and I.T.A.
Orders over a post free.

C. &. G. KITS
285, LOWER ADDISCOMBE ROAD,
ADDISCOMBE, CROYDON, SURREY

Phone : ADDiscombe 5262

AM/FM 'Gram chassis'

New designs... pricewise
AM/FM RADIOGRAM CHASSIS. Chassis are highly
sensitive and stable. High quality reproduction with
Pick-up, extension speaker and Gram motor sockets.
Wide range tone control.

/MEM.

Model H.4. Four wave -bands
(including V.H.F.) 7 valves with
Magic Eye tuning indicator,
for 3 ohm or 15 ohm speakers.
Dial size 111" x 5i".

£24 . 6 . 6 (TAX PAID)

ALSO

Model H.3. Three wave -bands
(including V.H.F.) 6 valves,
for 3 ohm speaker. llr x 4i'
multicoloured dial.

£20 . 17 . 0 (TAX PAID)
Suitable cabinets available.

NM MIN 11,
A full range of high fidelity FM and AM/FM tuners
and high -quality amplifiers.

Literature and specifications obtainable.

From the manufacturers

THE DULCI COMPANY LIMITED

97-99, VILLIERS ROAD, LONDON, N.W.2 WILLESDEN 6678/9
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SYNTHETIC SAPPHIRE

Styli or cutters for gramophone record-
ing purposes.

Wear -resisting faces for measuring
machines, gauges, optical applications,
and prisms.

Low -loss windows for high power
systems, wave guides etc.

Windows for infra -red transmission.

This sapphire, which is identical to the natural material in

its basic chemical, physical and electrical properties is produced

with a considerably higher standard of purity and uniformity,
and is available in larger pieces.
Write for leaflet.

SALFORD ELECTRICAL INSTRUMENTS LTD.
(COMPONENTS GROUP)

TIMES MILL  HEYWOOD  LANCASHIRE. Tel. Heywood 6868
London Sales Office: Tel. Temple Bar 4669

A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

DIRECT READING FREQUENCY
METERS DISTRIBUTORS

Ranges

1550 2500 Mt/s.

2500 4000 Mc/s.

3000 4900 Mc/s.

3800 5900 MO.

5400 8600 Mc/s.

8000 12400 Mc/s.

Direct reading accuracy better than 0.1% over at least I : 1.5 range.

The cavity units are connected by the user, as occasion may require, to any two coupling
units.

 End -connected waveguide or coaxial.
* Passing waveguide or coaxial.

* Crystal mount.
As each turn of the knob produces the same frequency change, mechanical or elec-
trical remote control with remote indicators is possible. These can be installed any-
where in your equipment.
We also furnish a complete line of waveguide SWR-indicators, which may be motor
driven for automatic precise indication of phase and SWR. Other instruments for
bench work such as generators, tuners, loads and also components such as wave -
guide switches, rotary joints, etc.

SIVERS LAB
Kristallvagen 18
Hagersten-Stockholm
Sweden
Tel. 19 86 33

EXPORT

B. & K. Laboratories, Ltd., 57 Union
Street, London, S.E.I ENGLAND.
Tel. HOP 4567

Airtron Inc., 1101 W. Elizabeth
Avenue, Linden, N J., U.S.A. Tel.
HUnter 6-1000

Anru, Wilnhaven 58, Rotterdam,
HOLLAND. Tel. II 59 90

Drua, Avenue van Volxem, 205,
Bruxelles BELGIQUE. Tel. 44 30 76

Into 0/Y, II Meritullinkatu, Hel-
sinki. FINLAND. Tel. 62 14 25

Eta Radiophon, 50 Rue du Fg
Poissoniere, Paris -10e. Tel. PROvence
52-03 52-04

Odd Tvedt & Co., Legdesvingen 5 a,
Bergen, NORGE. Tel 94 762
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HRO COMMUNICATIONS RECEIVERS
(SENIOR MODEL).

1 GNS.
(Pkg. and carriage 22/- extra)

Complete with all valves, 9
plug-in coil -sets giving
general coverage of 50
Kc/s to 30 Mc/s, and
instruction booklet, but
less external power supply
unit.

Power requirements 240 V. D.C. 70 m/Amps, and 6.3 V. 3.4 Amps.
2 R.F. 2 I.F. and 2 Audio Amplifiers.
Crystal gate, with crystal phasing control.
Variable selectivity.
Effective tuning scale length of 12 feet.
RF and LF Gain controls.
Signal Strength meter.

* BFO on off and Pitch control.
* HT and " S " Meter on/off switches.
* Phone jack and Loudspeaker terminals.
* Black crackled steel cabinet, 171 x 9 x 12in. deep.
* Choice of rack mounting or table models.
* Thoroughly overhauled and air -tested.

Send S.A.E. for further details.

ANOTHER CHARLES BRITAIN BARGAIN! SEE

OPPOSITEADVERT

CHAS. H. YOUNG, LTD.
SPECIAL OFFER
D.I04 CRYSTAL HAND MIKES

List L6. Complete with Eft. of cord and plug.
VERY LIMITED QUANTITY AVAILABLE

ONLY L3.10.0 each DON'T BE TOO LATE

AMERICAN 807 VALVES. New, boxed, 7/6 each; 4 for 25/.
ELECTRON MULTIPLIERS. Type 931A. Only 50/. each, or
2 for E4/101-. Holders available at 21- each.
31N. AERIAL INSULATORS. Ribbed glass. 1/6 each or 6 for 7/6.
12 or more post free.
CONDENSERS. TCC type III, 8 mfd. 1,000 v. List over D. Only
10/6. Post 1/9. 8 mfd. 750 v. 5/6 each. Post 1/6.
COPPER AERIAL WIRE. 14 g. H/D 140ft. 17/-. 70ft. 8/6. P. & P.
2/-. Stranded 7/25, 140ft. 10/, 70ft. 5/-. P. & P. 2/-.
RACK MOUNTING PANELS, all I9in. long by Skin., 7in., Ellin.,
or 5/9, 6/6, 7/6, 9/- respectively. Post 2/-.
ABSORPTION WAVEMETERS. 3 to 35 me/s. in 3 switched bands,
complete with indicator bulb. 17/6. Post free.
SEMI MIDGET 1.F. TRANSFORMERS (by well known maker).
10.7 mt/s and 465 kc/s. Can be used as 10.7 mcls or 465 kc/s singly.
Only 9/11 per pair, postage 9d.
HEADPHONES. High resistance (4,000 ohms), very sensitive.
Bargain price only 12/6 pair. P. & P. 1/6.

AMERICAN BREAST MIKES. Swivel head. Push to talk and
lock on switch. Beautiful ;ob. Only 12/6. P. & P. 1/6

BRITISH BREAST MIKE UNIT, complete with pair of 4,000 -ohm
phones in strong wooden carrying case, 81 x 4l x 7i. Ideal for mobile
operators. Only 17/6. P. & P. 2/-.
LOW RESISTANCE HEADPHONES. New ex-W.D. stock.
C.L.R. types. Only 8;6 pair. P & P. 1/6. Special Terms Quantities.
Most comprehensive stock of HiFi equipment in the Midlands,
including QUAD, LEAK, W.B., RCA, ROGERS, WHARF&
DALE, GOODMANS, etc. Details and demonstrations with
pleasure.

NO C.O.D. UNDER LI

All Mail Orders to Dept. " W.' Please print your name and address.
CHAS. H. YOUNG LTD., 110 DALE END, BIRMINGHAM, 4.

Phone: CENTRAL 1635

EDDY'S (Nottm.) LTD
(DEPT. W.W.)

172 ALFRETON ROAD, NOTTINGHAM
THIS MONTH'S SPECIAL OFFERS

9IN. OR 10IN. TELEVISIONS, complete with valves, 59/6,
carriate, etc., LI extra. Not working but complete. Also working
TVs from E6/19/6.
RECORDING TAPE. 1,200ft. reels. BRAND NEW. 9/11 each.
Post, etc., 1/- each.
GERMANIUM DIODES. I,- each. Post, etc., 3d.

Any parcel in-
sured against
damage in transit
6d. EXTRA.
AZ I
CY3I
DAF95
DF95
DK95
DL9S
DM70
EABC80
EB9I
ECC8I
ECC82
ECC83
ECC84
ECC85
ECH42
ECH8I
ECL80
EF39
E F40
EF4I
EF50(R)
EF80
EF85
EF86
E F89
EF9I
EL84
EY5I

GUARANTEED VALVES

Postage and
Packing 6d. per

OVERIvLei free.

NEW &

12/11
12/ I

96
96
96
96

7/11
76
6// 11

8/11
8/11
8/3

10111
9/-
9/11
8/11
8/11
5/11

10/11
9/6
6/11
8/3

10/6
12/6
9/6
7/11

10/3
9/11

EY86
EZ80
EZBI
GZ32
MUI4
PCC84
PCF80
PL83
PY80
PY8I
PY82
UBF80
UF42
UL4I
UL84
UY41
VU I 11

IRS
1S5

IT4
3V4
3S4
5Z4G
5Y3GT
6AT6
6BA6
61316
615M

10/3
8/3
9/11

12/6
8/11

10/11

11/61

8111
8/3
8/3
9/6

13/6
9/11
9/6
7/11
1/6
7/6
7/3
7/3
7/6
8/6
8/11
7/6
7/11
7/3
7/11
3111

6K7G
6K8G
6Q7G
6V6GT
6X4
6X5GT
65K7
6U4GT
2A H8
217GT
2K7G
2Q7G
2K8GT
2517
2SK7
25H7
4S7
9AQ5

25Z4G
35A5
35Z4G
35W4
80
954
955
956
958
807

2/11
9/6
83
5//11
6/11
7/6
4/11

13/11
10/6
9/6
8/11
9/3

13/11
7/11
5/11

5;6
12/11

11/6
8/11

10/6
8/3
8/11
8/6
1/6
3/11
2/6
3/11
3/11

NO LISTS TRADE ENQUIRIES INVITED
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Best Buy at Britain's

TRANSFORMER BARGAINS
Input 0-230/250 v. Output 240-0-240 v.,
1.5 amps RMS, 5 v. 1.75 amps, and 5 v. 12.5
amps. 7 x 71 x 101 in. high. Wt. 50 lbs.
Potted, oil -filled, by Gresham. Gives 2.1 amp.
D.C. when rectified, OR, as ISOLATING
TRANSFORMER, to obtain two 240 v. 360 w.
lines. Brand new. £3/10/-. Carr. I0/-.
Input 0-110/120-200/250 v. Output 275-0-
275 v. 100 mA, 6.5 v. 7 amps, 5 v. 3 amps
(Govt. ratings). 4 x 4: x 4in. high. Upright
mounting. Brand new. 32/6. Postage 2/6.

U.S.A. potted type, input 210/220/230 v.
5 secondaries, 7.5 v. 4 a., 7.5 v. 4 a., 7.5 v.
8 a. and 2.5 v. 5 a., ALL centre tapped, and
6.3 v. 4a. These can be connected to give
many useful voltages up to 31 v. 4 a. Size
6in. x 5in. x 4in. Wt. 161b., price 35/-.

HEAVY DUTY SLIDER RESISTORS'
0.4 ohm, 25 amps, 250 watts, worm drive, 7/6'
10 ohms, 3.5 amps, worm drive, 10/6. I ohm'
12 amps, 150 watts, 7/6. 14 ohms, graded
1-4 amps, 7/6.

MINIATURE STC RELAYS. 250 ohm
coil. DP C/O (double -contacts). If x: x sin.
7/6.

OUTPUT POWER METERS. Ex-W.D.
No. 3, Mk. 2 (Windsor 150 A ). Impedance
ranges 2.5 to 20,000 ohms in 40 steps.
Power ranges 0-5, 50, 500 milliwatts,
and 0-5 watts. Also scaled in dB, 34 in.
M/C meter. In oak case, 104in. x 8in. x
5:in. In good condition. Tested. E15.

INSULATION TESTERS by Record
Electric. 0-50 Megohms. Test voltage 500.
In perfect working order. Complete in
leather carrying case. E9/19/6.

AVO VALVE TESTERS. Roller panel
type, with cut-out. New purchase enables
us to offer these in very good condition, in
transit case and full working order for
ONLY E7/19/6 carriage paid.

JACK BOXES. A small metal box fitted
with 9 miniature insulated Igranic jack sockets.
Brand new. SNIP. 12/6.

HEAVY DUTY BLOWERS. For 200-250 v.
A.C./D.C. mains, 300 watts. With !finch
diam. twin "V" shape outlets. 2 lengths of
hose, 4 spare filters, and brushes. Suitable
for industrial use, forges, etc. Brand new,
E4/19/6.

VIBRATOR PACKS. Input 6 v.D.C., Output
approx. 100 v. D.C. at 30 m/Amps, fully
smoothed and R.F. filtered. Size fri x 5 x 2in.
Fitted with Mallory 629C vibrator. Brand
new. Boxed. 12/6.

MOTOR ALTERNATORS. Input 80 volt
D.C. at 16 amps. Output 80 volt A.C.
2,000 c/s, at 8 amps (650 V.A.). Built-in
voltage regulator. Brand new. Crated.
79/6. Carriage 15/-.

COMMUNICATIONS RECEIVER B28
(MARCONI CR100/2)

* Valve line-up: 2 R.F., Mixer, separate Local Osc., 3 I.F.,
Det/A.V.C./Ist A.F., Output, B.F.Osc. and H.T. Rect.

* Side tone facility for listening through.
* Variable Selectivity (Crystal and Audio filters), of 6 Kcis.,

3 Kc/s., 1.2 Kc/s., 300 cis and 100 c/s pass bands.
* Built-in power supply operates from 200-250 V. 50 c/s.
* Covers 60 Kc/s to 30 Mc/s. (5,000 to 10 metres) in 6

ranges, with small gap between 420 and 500 Kc/s (I.F.
465 Kc/s).

* Precision geared drive with 2 logging scales gives an
equivalent scale length of 18 feet for each range.

* Sockets on front panel for headphones, terminals at rear
for 3 ohms speaker or 600 ohms line.

* Size 16in. x 121in. x 16iin. deep. Weight 831bs. nett.
* Thoroughly checked and in beautiful condition.
* Gladly demonstrated.

PRICE - ONLY £2.5.
Plus Packing & Carriage £2. U.K. only.

(£1 refunded when packing case returned.)

METER
RANGE TYPE SIZE

BARGAINS
PRICE

50 Microamp. D.C. M/C 21in. Flush elm., scaled 0-100 59/6
100 Microamp. D.C. M/C 21in. Flush elm., scaled 0-1,500 39/6
500 Microamp. D.C. M/C 21n. Flush circular 17/8
500-0-500 Micro- D.C. M/C 21in. Flush circular, scaled 100 -

amp. 0-100 V. 25/-
1 Milliamp. D.C. M/C 21n, Flush square, Fe/NPs 22/6
150 Milliamp. D.C. M/0 21n. Flush square 7/8
200 Milliamp. D.C. M/C Olin. Flush circular 10/8
1 Amp. Thermo -couple Olin. Projecting circular 6/9
4 Amp. Thermo -couple 2in. Flush square 6/9
30-0-30 Amp. D.C. M/I 2in. Proj. tire., car type 5I-
15 Volts A.C. MII 21111. Flush circular 8/6
300 Volts D.C. 01/C 2in. Flush square 10/8
METER RECTIFIERS. Full wave bridge. Brand new, Belford 1/mA.
6/6. 5 m/A.. 618. STC 2 mfA., 5/6.

WIRELESS SET No. 19, Mk. 2.
Two transmitter -receivers and an intercom. amplifier in
one case. " A " set covers 2-8 MO R/T and CW, and " B "
set 240 Mc/s R/T only. Complete with dynamotor for 12
v. D.C. operation, 6 K7G, 2 6K8G, 2 6V6G, 6B8G, 807,
EF50, EB34, and 500 microamp check and tuning meter.
S.A.E. full specification. Technical data supplied. Made in
U.S.A. First-class condition. AIR TESTED 15/101- plus I5/-
carr. and pkg. Or less dynamotor, E4/19/6.

RIO9A RECEIVERS. 8 valve superhet
using 5 x ARPI2's and 3 x AR8's covering
2-12 Mc/s. Contains vibrator pack and
3f in. speaker and operates from 6 volt
battery, consumption I+ amps. Housed in
metal case 13 x 12 x I lin. Complete with
valves and circuit. Very good condition.
Tested. E4/7/6, carr. pd.
SCR522 TRANSMITTER/RECEIVERS.
100-150 Mc/s. Comprises BC624A rec., and
BC625 trans. All complete with valves, and
in first-class condition. BC624A, less relay,
39/6. With relay, 49/6. BC625, 49/6.

RT37/PPN2 BEACON TRANSMIT-
TER -RECEIVER. 214-234 Mt/s. Size I3in.
x 10in. x Sin. Contains 5 3A5, 3 IS5, I IRS
and 2 2 v. synchronous vibrators. Operates
from 2 v. accumulator via 2 built-in vibra-
packs. Complete with telescopic mast
antenna system (91ft.), lightweight head-
phones. Technical Manual, super quality
carrying haversack, cords, co -ax cables,
plugs, etc. Total wt. 281b. BRAND NEW,
boxed. American equipment, 72/6.

PYE 45 Mc/s. IF STRIPS. Complete with
7 valves and CIRCUIT. New. ONLY 39/6.
RF UNITS. ALL BRAND NEW AND
BOXED. RF24 7/6, RF 26 25/-. Post 2/6.

Two -Way MORSE TRAINING SETS,
W/T Mk. 3. Consists of 2 valve oscillators
(ARP12's) (one with pitch control), for I or
2 operators. Has provision for creating
" atmospherics." In polished oak case
121 in. x 10in. x 8in., wt. 16 lb. Complete
with valves, leads, 2 keys, 7 -way terminal
board, circuit and instructions, but less
batteries and phones. Ideal for Cadets,
Scouts, etc. SNIP, 19/6, carr. 7/6.

VARIAC TRANSFORMERS. Semi
variable input 200-240 v. 50 c/s. Output
7.5 amps., 1.65 KVA. 8 x 44 x 4 inches.
Wt. 141b., 89/6.
MAINS DIMMERS. 300 ohms, I amp,

RCA AMPLIFIER MI -11220. Employs 2 6L6G, 4 617, I 300 watts, twin ceramic formers, 15/-.
5U4G. Output 12 watts at 5, 7.5, 15, or 600 ohms. For FIELD TELEPHONES. Army type D,
190-250 v. A.G. mains. In umber -grey crackled case, 17 x II Mk. 5. Buzzer calling. Ideal for building
x 9in. Wt. 381bs. Brand new, boxed, less valves, E9/I9/6. sites, farms, workshops, etc. Complete with
Circuit supplied. Set of new valves, 59/6. Converted for use handset and batteries. Tested, 39/6 each.
with pick-up or microphone, with tone control, E2 extra. CRYSTALS. 200 Kc/s American GEC, 10/ -
Spare 0/P transformer for above, with NFB tertiary winding. each. 100 Kc/s R.C.A. bars, 19/6 each.
BRAND NEW, 27/6,
including amplifier PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS
circuit.

HIGH VOLTAGE
POWER UNITS
Input 200-250 v. A.G.
mains. Output l200v.
D.C., 200 milliamps.
Fully smoothed,
Metal rectifiers,
f.5/10/-, plus 15/ -
carriage.

CHARLES BRITAIN (Radio) Ltd
11 UPPER SAINT MARTIN'S LANE,
LONDON, W.C.2. TEMple Bar 0545
One minute from Leicester Square Station (up Cranbourn Street)
Shop Hours : 9-6 p.m. (9-1 p.m. Thursday) Open all Saturda y
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a I NSTA NT US HEATER THERMAL
DELAY

VACUUM RELAY
This can be the
basis of a process
timer -plastic seal-er controller.
Sequence switch-
ing -infra red in-
dicator -overload
protection. Our
booklet free with
the relay or sepa-
rately 1/6, gives
suggested circuits.
Hermetically sealed
with 4 -pin base,
heater resistance

Convector heater,heater, 1 kW. rating, 4ft. long,
made from heavy gauge sheet steel (gal-
vanised). Can be used for greenhouse,
workshop, aviary, etc., etc. Price £211.01-,
or with thermostat, E4151-, carriage 5/-.
GUARANTEED 5 YEARS.
2 KW MODEL. Free standing thermo-
statically controlled, 95/1716.

DON'T BE CAUGHT LIKE THIS

TURRET TUNER
Brand new stock, not surplus, with coils
for Band I and III, complete with valves
PCC84 and PCF80-I.F. Output 33/38
Mc/s with instructions and circuit dia-
gram 79/6. With knobs 3/6 extra, post and
ins. 2/6.

14" T.V. CABINET
14in. T.V. cabinet of the latest styling
made for one of our most famous firms -
beautifully veneered and polished -
limited quantity -19/6 each. Carriage
and packing 3/6 extra.

prox. 1,500 ohms.
Approximately
17 milliamps
through the heater
coil will cause the
contacts to close
Limited quantity -
8/6 each, post and
insurance 1/6.

CAR STARTER CHARGER KIT
All parts to build 6- and 12 -volt charger
which can be connected to a " flat "
battery and will enable the car to be
started instantly. Kit comprising the
following.
Mains transformer 22/6
5 -amp. rectifier 17/6

3/6
2/-
2/6
2/6

12/6
116

Regulator Stud Switch
Resistance Wire
Resistance Former
Mains on/off Switch
0-5 amp. Moving Coil Meter
Construction Data
or if bought all together price is 52/6.
plus 2/6 post and packing.

FLUORESCENT LIGHTS

These are complete fluorescent lighting
fittings. Built-in ballast and starters -
stove enamelled white and ready to work.
Ideal for the kitchen, over the work-
bench and in similar locations.
Single 40. 4f t. 3In. long, uses a 40 watt
tube.
Twin 20. Uses 2 20 -watt standard tubes.
Price 39/6 each, with tubes.
Carriage and ins. up to 150 miles 5/6, up
to 250 miles 7/6.
POCKET TRANSISTOR RECEIVER
All the parts to build cigarette box
receiver, £211718, Includes Ferrite
aerials but not the earpiece, battery or

WESTI NG-
HO USE
(U.S.A.)
METERS

All moving coil
flush mounting
type, outside dia-1 meter of face 3 fin.

a 0-500 v. D.0 20/-
0-1.5 kV D.C. external mul-

tiplier 25/-
0-2.5 kV D.C. external mul-

tiplier 25/-1 0-15 v. A.0 15/-
1 0-50A.0 mA. 15/.
= 0-100 mA. 15/-
= 0-150 mA. 15/-

0-250 mA. 15/ -
III 0-500 tnA. 15/ -

CABINETS FOR ALL The CO NTI NA
Another addition to our range of cabinets. This
is of new revolutionary design, styled after the
best of Continental radios. Externally, it is
finished in highly polished dark walnut veneer,
with panelling picked out in gold. Interior
is of same very high standard, its veneer being
light mahogany which contrasts nicely with the
dark walnut and generally gives a very pleasing
appearance. The doors slide on metal runners
and are fitted with gold insert finger plates.
A really excellent cabinet for any home -size
Sft. lfin. long, lft. 3in. deep, 2ft. litn. high,
including legs which are 10in. from floor. Motor
board 12}in. x 17in., equipment aperture 171 x
Kin. gives ample apace for 81n. speaker. Ample
storage space for recordings. Price 519/19/,
carriage and insurance, 20/,

F.M. TUNER
This is a high fidelity unit which although
moderately priced has a performance
equal to the highest priced. Its stability
is very good and extremely good results
have been received with the simplest of
aerials as far away as Eastbourne. The
unit is made up ready to work and has
its own power supply for A.C. mains.
Demonstration at all our branches.
Price 12 gas. or E1/121- down and 6
payments of £2. Poet plus insurance 5/.

THIS MONTH'S SNIP

The OCTAVIAN 3 valve 4 watt with frequency
response better than 40-15,000
C.P.S. Control panel size 8in. x
21in. comes fixed to chassis but is in-
tended for independent mounting.
Separate bass and treble controls
giving fullest variation of cut and lift.
Separate switch, absolutely no
mains hum. Remarkable value at
£4/19/6. Post and insurance 5/-.

EX -ROYAL NAVY SOUND POWERED TELEPHONE

These require no batteries and will
go for long periods without attention.
Complete with generator and sounder
which gives a high pitched note easily
heard above any other noise. Also
fitted with an indicator lamp which
in quiet situations can be used in-
stead of the sounder, or where several
telephones are used together, will
indicate which one is being called.
Size 71 x 9 x 7}in., wall mounting, de-
signed for ships' nee but equally suit-
able for home, office, warehouse, fac-
iorY, garage. etc. Price 57/6 each, plus
4/6 carriage.

UNITS FOR CONTROLLED AUTOMATIC ROTATION
We have two items of equipment which form
part of the radar system RC84. These two units
work together to form a Tower rotating device.
with remote control.
Item 1, known as Tower 24A, is in fact the
geared driving motor which rotates the mast.
This is quite a heavy construction and would
rotate a heavy scanner, reflector, beam array,
etc., etc.
Item 2, known as Indicator 1-221-A is the
remote controller which enables the azimuth
position of Tower 24A to be controlled from a
remote point. Conversely, it enables the
azimuth position of the tower to be known
at auy time. Both the Tower and the Indicator
contain selsyn transmitter/receivers and it is
these that provide the impulses which cause

the aerial to rotate backwards or forwards.
Prices 1.221.A £26 plus carriage. TR24A 236 plus carriage.
Special discount of 25 for cash with order or C.O.D. if both units purchased. together.

'SNIPER -
SCOPE"

" Cats eye " used for eeing in the dark.
Will work burglar alarms, counting cir-
cuits, smoke detectors and the hundred
and one other devices as will the simpler
type of photo eel). Price 5/- each. Poet
and ins. 1/.. Data will be supplied with
cells if required.

OFFICE TELEPHONES

New G.P.O. telephone sets with interne
bell and push button switch easily con-
nected together to form office intercom
Price P.2/10/- each. Can. & ins. 4/5.

MAKE SERVICING SAFE
Mains isolation transformer wonderfully
built. 500 watt continuous or 2000 watt
intermittent loading. Double insulated
and double screened. Screens brought out
separately. Size approx. 14in. x 61n. x tin.
Weight approx. 40 lbs. Price while stocks
last 25/12/6.

THERMOSTATS

2Iin. x lin. x high.
Useful for the control of appliances such
as convectors, gluepots, vulcanisers, hot
plates, etc. Adjustable to operate over
temperature range 50-550 deg. F., fitted
with heavy silver contacts.
10 amp., 3/6; 5 amp., 8/6; 2 amp. OMR,

5/6; 15 amp. 4,41113,
15/, 15 amp. wall
mounting type, 19/6.

RACKING
EQUIPMENT
STANDARD
OPEN RACK

6ft. high and 19in.
wide, heavy steel
construction.
Price £2/15/-,
plus carr.
MICA PANELS
Pure mica panels
size 2in. x 4in.,
3/- per dozen.
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MOROANITE POTENTIOMETERS BARGAINS TO CLEAR
AC/DC Superhet Chassis. Long
Medium and Short wave, modem
5 valve circuit, unused, but may
be slightly storage soiled. Only
29/6 (coil pack worth more) non -
callers add 6/6 carriage and in-
surance.
AC Superhet 5 Valve Chassis,
Medium and two Short, unused
but less valves and mains trans-
former. Uses standard octal
range, 27/6 (again coil pack worth
much more), non -callers add 6/6.
AC Superhet 7v 5 Wave-
band Chassis. H.F. stage.
Unused, less valves and power
pack. Slightly soiled. Coil pack
worth twice as much, circuit dia-
gram supplied, £2/15/-, carriage
and insurance 7/6.
AC 4 Valve Superhet, complete
with valves but less scale and
pointer, unused. Circuit dia-
gram supplied, 39/6 plus.
Note that the above four chassis
although unused will need checking.
On account of low price no guaran-
tee is given. Nor, we regret, can
technical assistance be given.

.lmfd. 350 v. small tubular
metal. Made by Dubilier.
2/6 per dozen.
Germanium Diodes. B.T.H.
with wire ends, 10d. each or
9/- dozen.
Midget I.F. Coils, dust cored,
size 11 x lin. 465 Kc/s, 4/6 pair.
Standard size I.F. Coil, dust
cored, 465 Mc/s, 4/6 pair.
Coil Pack for Superhet, 465
Kc/s I.F. Medium and 2 short
waves, 9/6.
Cathode Ray Tube. VCR 97.
Instrument type, new 7/6 each,
carriage 3/6.
Bakelite 5 amp. electric wall
switch. " Hicraft," 9d. each or
8/- per dozen.
Series, parallel and off -electric
wall switch, made by Crabtree.
Price 1/3 each or 13/6 per dozen.
Amplifier, ex -Government unit
1134, contains one double triode
and one triode, 6/6, post and
insurance 2/6.
Connecting wire, PVC covered
24 swg. copper, 2/6 per 100ft. or
5 coils different colours for 10/-.
Scanning coils, by very good
maker, new and unused, 4/6
complete.
Choke, 200 ma., first-class.
Made for Services-new, 6/6,
post 1/6.
10v. Superhet 11 metre, ex -
Govt., but unused. Complete
with valves. Easily converted for
Band III, 39/6, carriage and
packing 7/6.
Mains Transformer, 250-0-
250, 60-80 m.a. 6.3v. Standard
mains input. Half shrouded,
12/6, post and insurance 2/6.
R.F. 25 Tuning Unit. New,
unused and complete with valves,
9/6, post 2/6.
Cathode Ray Tube, VCR 517,
8/6 each, carriage 2/6.
Mains Lead, metal screened to
stop interference, 9d. yard.
Thermo -couple, mounted on
valve base, useful experiments
and schools, 6/6 each.
Midget push-pull input trans-
former and push-pull output
transformer, to match, 8/- the
pair.

Note: Orders for small com-
ponents over £2 are post free,
otherwise please add sufficient.

Single and 2 gang
types available,
standard size with
good length spindle,
all new andboxed.
Gang type 3/. each
-values available:
5% 5K, 100K +
100K., i meg. 1- i meg. Single types
1/- each, values available: 10K, 20K,
50K, 100%, 250K, 1 meg., 2 meg.

CRYSTAL MICROPHONE
Miniature crystal type
has high gain and is
suitable for all pur-

poses-tape recorders
-amplifiers. Price
4/9, post and ins. 9d.

VARIABLE RHEOSTAT
TRANSISTORS

A good range of transistor
parts, miniature transformers,
eleetrolyties, etc., available
at all branches.
Red Spot and audio.. 10/ -
Blue Spot 1.6 Me/s .. 15/ -
White Spot 2.5 Mc/s .. 20/.

W.D. CIRCUIT DETAILS
Diagrams and other information extracted
from official manuals. All 1/8 Per copy.
12 for 15/,
American Service R.109

Sheets 78 receiver
A.1134 76 receiver
BC.348 R28/ABC5
BC.312 81116/A
RANA BA -1B
B.C.342 AB.S8D
RA -1B AN/APA-1
R-208 78
R-1155 78
R -1124A R.T.IS
R-1132A/B-1481 CAY-46-AAM-

R-1147 RADAR
R -1224A A.S.B.-3.
R-1082 Indicator 62A
R-1355 Indicator A.S.B.3
B.C.1206-A/11 indicator 62
B -455-A (or -B) Indicator 6K
B -454-A (or -B) R.F. unit 24
B -453-A (or -B) B.F. unit 26
Transmitter T11541 R.F. unit 23

B.D.J.N. R.F. unit 27
Fifty-eight walkie- Wireless set No. 19

talkie Demobbed valves
Frequency meter

B.C.221.

CHASSIS ASSEMBLY
Three -colour 3 -waveband scale covering
Standard, long, Medium and Short wave-
bands, scale pan, chassis, punched for
standard 5 -valve superhet, pulley driving
head, springs, etc., to suit. Seale size
144 x 3itrx. Chassis size 15 x 6 x 21n. deep.
Price 19/- plus 1/6 post. Note: We
ran supply cabinet for this, 3916 and
6/- P. and p.

Complete T.V.
Commercialising Outfit
Sent for 14/6
Hundreds of people have
already fitted our T.V.
converter and now en-
joy BBC and ITA pro-
grammes-you can do
the same. Our outfit
contains: ITA Conver-
tcr-ITA Aerial-36ft.
Co -ax Down Lead-In-
terference Suppressor --
Illustrated detailed In-
etructions-nothing else
to buy, all for 28/10/,
care. and ins. 4/6 or 10/ -
deposit and 9 monthly
payments of £1.

FREE THIS MONTH
To all "Wireless World" readers who send S.A.E. we
will present free a copy of our booklet:-

"MAKING AN ELECTRIC BLANKET "

MULLARD AMPLIFIER
A Quality Amplifier designed
by Mullard. Power output
exceeds 10 watts. Frequency
response almost flat from 10
to 20,000 C.P.S. For use with
the Acos " Hi G " and other
good pick-ups. Made up and
ready to work is £12/10/- or
£1/10/- down and 8 payments
of E1/10/-, plus 10/- carriage
and insurance.

MULLARD PRE -AMP. We are pleased to
oder as a ready-made unit. It trees the low
hum/noise high gain pentode type EF86. It
takes its power supply from the amplifier
and incorporates 2 switches to provide
immediate compensation, for radio, micro-
phone, L.P. and 78 records. The price of

this milt is £4 post and in-
surance 3/6 extra.
Or 10/- down and 9 payments
of 10/-. If purchased with
above, combined price is £16
or 30/- down and 8 payments
of £2.

AUTO -CHANGER 30/- DEPOSIT
3 -SPEED & 4 -SPEED

GRAMOPHONE AUTO -CHANGER

Latest types by all famous makers
are invariably in stock at competitive
prices. BSR Monarch, Garrard, etc.
Latest models from £81101-, or de-
posit £1/10/- and 8 payments of £1
plus 5/- carriage and insurance.

MAKING A SOLDER GUN
A 7 -second solder
gun of the type
costing 6344 was
described in Prac.

Mech. Only two essential
parts are required-la) trans-
former and (bi push switch.
These we can supply at 13/8,
plus 2/- poet. The rest of

the parts you will have In your own
" junk " box. Copy of the article con-
cerned given free with the kit.

alCLOCK CASE
Also suitable for
barometer or
other instrument.
Nicely polished.
Price 416, post
and packing 1/6.

Clock numerals to
suit these cases

etched on metal,

2/6.
Post 9d. If ordered
separately.

TRANSFORMERS SNIP
Standard tapped
mains input. Out-
put 6.3 at 3 amp.
5 v. at 2 amp.
and 350-0.350 at
80 milliamps. Ex -
equipment but
guaranteed per-
fect. 916 plus 2/6
poet and packing.
(Note this trans-
former is a half
shrouded drop -through type. S'milar
voltage but 250 m/a- 27/6. Post 3!6.

Unlike most baby alarms, this not only
enables you to hear baby but also to
talk to him. Price complete with one
microphone and 100ft. twin fle,x 28/1916.
carriage 316, additional microphone, 19/6.

MINI -RADIO
Uses high -efficiency coils-covers long
and medium wavebands and fits into the
neat white or brown Bakelite cabinet-
limited quantity only. All the parts,
including cabinet, valves, in fact, every-
thing, 84/10/-. plus 5/6 post. Construc-
tional data free with the parts, or available
separately, 1/6.

ELECTRONIC PRECISION EQUIPMENT LTD.
266 London Road,

Croydon.
Phone: CRO 6558.

Half -day Wednesday.

1

U

Post orders should be addressed to E.P.E. LTD., Dept. 2, SUTTON ROAD, EASTBOURNE.
All enquiries to Eastbourne address and please enclose S.A.E., terms are cash with order.

42-46 Windmill Hill,
Ruislip, Middlesex.

Phone: RUISLIP 5780.
Half -day Wednesday.

152-153 Fleet SL, E.C.4.
Phone: FLEET 2833.

Half -day Saturday.

29 Stroud Green Road,
Finsbury Park, N.4.

Phone: ARCHWAY 1049.
Half -day Thursday.
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LASKY'S 4 -WATT
PORTABLE GRAM

AMPLIFIER
Will suit any type of crystal or
magnetic pick-up. Uses 3 valves:
EL84 output, L63 and EZ80 rect.
Speaker and controls are completely
separate and can be mounted as
shown or on anywhere in cabinet
where most suitable.
COMPLETE with 3
knobs, less Speaker.
Carr. 5/-.

valves and
79/6

7 x 4in. Elliptical Speaker, if re-
quired, 19/6 extra.
Details and circuit diagram post
free on request.

POUNDS! ORDER BY POST IF YOU CANNOT CALL

TRANSISTORS AT A
REASONABLE PRICE

R.F. P.N.P. Junction type, suitable for
medium and low frequency oscillators, fre-
quency changers and I.F. amplifiers 21
1.5 to 85Ic/s (double spot-yellow & red) 21/
AUDIO P.N.P. Junction type, suitable for
high gain and low frequency amplifiers, and for

output stages up to 250 milliwatts.
(double spot-yellow and green).
Post Free.

SPECIAL PRICES FOR 6 AND OVER.
* TESTED AND GUARANTEED EFFICIENT
* HERMETICALLY SEALED and unaffected by tem-

perature variations.
Full operating data and circuit diagrams for a simple receiver superhet,
T.R.F., multi -vibrator, relaxation oscillator, audio amplifier, oscillators
signal tracers, etc., supplied with each Transistor.

10/-

1 MULLARD TRANSISTORS
0070 or 0071 0072 0016

21/- I 30/- I 60/-

BRIMAR TRANSISTORS
TS1 15/ -. TS2 21/ TS3 24/-.

TP1 or TP2 40/-.
TJ1 30/-. TJ2 35/-. TJ3 40/-.

INTRODUCING LASKY'S TRANSISTORISED SUPERHET
FRONT END TUNER ON PRINTED CIRCUIT
Uses three R.F. Transistors and one
Germanium Diode, three I.F. trans-
formers, Ferrite rod aerial. Operates
on one 6 v. battery and one 1.5 v. cell.
Size of printed circuit, 31in. x
3fin.
CAN BE BUILT E5.12.9
FOR
Full details and illustrations post
free en request.
Demonstrations at both addresses.
NOTE:-This Tuner in conjunction with
our Transistor Amplifier (see below)
makes an excellent Transistorised radio.
Cabinets available.

LASKY'S PORTABLE GRAM AMPLIFIER KIT
2 watts. Note small dimensions: approx. 6} x 3iin., max,
height 5in. Uses EL84 output and 6X4 rectifier, double -
wound transformer, tone control, output transformer, etc.
Built on a T.C.C. PRINTED CIRCUIT which greatly
simplifies construction and eliminates wiring errors.

COMPLETE KIT, including valves, printed
circuit, full instructions, less Speaker 58/.
Carr. 2/6.

7 x 4in. Elliptical Speaker, if required, 19/6 extra.

THE TELETRON "COMPANION "
3 -TRANSISTOR POCKET RADIO. T.R.F.
circuit covering and long waves, with balanced
armature output, Ferrite aerial. Note small
size of case: 41- x 3 x lin. You can build this
novel transistorised pocket receiver 89/6
for only
Full instructions and price list, 6d. post free
All components available separately.
Teletraon Coil FX25, 15/-. Ardente Trans.
D240, D239, 10/- each. Case and Fret, 8/6.

ALL TRANSISTOR COMPONENTS stocked.
Trans., midget, min. and sub -min. Coils,
Ferrite Rods, sub -min. Condensers, etc.

SUB -MIN. TRANSISTOR INTER -STAGE
TRANSFORMERS. 4-1 ratio
Post 1/-. each 6/6
TRANSISTOR TURNTABLES. 45 r.p.m.,
6 volt, complete with pick-up .0 , 19/6Post 5/-. AN,/

AUTO -CHANGERS
Our stocks are constantly changing.
See us for your requirements or
send for our list

COLLARO
4 -SPEED
MIXER AUTO -CHANGER
Latest model 110.456 incorporating
auto and manual control enabling
records to be played singly or
automatically. Complete with
Studio crystal pick-up and sapphire
stylus. List £13.17.0. 69.16.0
LASKY'S PRICE

B.S.R. 4 -speed with t.o. crystal
pick-up. £8/15!-, post 5/-.

SINGLE
PLAYERS

Collaro 3/554 3 -speed Single Play-
er with Studio T p.u., crystal
cartridge and styli.
LASKY'S PRICE

Carr. 3/6. E6.19.6
Collaro 4/456 4 -speed Single
Player £7/10/6.

CABINETS AND CASES
Large selection for TV sets,
radiograms, record players, tape
recorders, etc. at attractive prices.

PICK-UP BARGAIN
" RONETTE " Lightweight Crystal
Pick-up with 2 cartridges.
LASKY'S PRICE

Post 2/6. 45/-
ACOS HGP37 p.u. cartridges,
1.p. and standard, complete with
styli. List 41/7.
LASKY 'S
PRICE 17/6

Post 1/-.

LASKY'S NEW MINIATURE 200 milliwatt TRANSISTOR AMPLIFIER KIT
FOR CONSTRUCTION ON A PRINTED CIRCUIT

Size: 3-1 x 3)in. Height can be under lin.
Uses our new hermetically sealed Transistors and operates from
6 volt battery. The great popularity of this new kit has enabled
us to substantially reduce our price.
SEND FOR FULL DETAILS, CIRCUIT DIAGRAM AND

SHOPPING LIST, 1/-.
Post free.

LASKY'S PRICE FOR THE COMPLETE KIT including
4 Transistors, all brand new components, latest T.C.C. Minia-
ture condensers, printed circuit and full instructions. 79/6

Post 2/6.
You can have a demonstration at either of our addresses and
you will be amazed at the results!

All components available separately.
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RADIO TELEVISION HI-FI ELECTRONICS RECORDERS

CONTINENTAL AM FM

RADIOGRAM
CHASSIS

Further purchase
enables us to re -offer this wonder-
ful bargain) Built throughout of
latest high grade components. 5
valve plus metal rect., gram socket and switch, piano key
wavechange, tone control, independent AM/FM tuning.
Covers med., long and V.H.F. wavebands. Valve line-up:
ECC85, ECH81, EF89, EABC80, EL81. For A.C. mains
100-250 v.
Also available: the IMPERIAL DE LUXE AM/FM
Radiogram chassis with every up-to-date refinement and
3 speakers, £25. Post and packing 15/-.

4
LASKY'S
PRICE

£16.19.6
Carr. 12/6.

WONDERFUL OFFER OF
THE FAMOUS 'CHAMPION'

BAND III CONVERTERS
A high grade model covering all channels,
Bands I and III, B.B.C. and ITV. Uses
valves PCC84, EF80 and U78 rectifier. In-
corporates own power supply. In attractive
cream plastic case. Listed at £10.10.0.

LASKY'S PRICE

HI-FI AMPLIFIER BARGAIN OFFER!
LIMITED QUANTITY ONLY

Complete with Mullard valves. Famou.,
5/10 circuit. Push-pull, 12 watts out-
put. Separate bass and treble controls.
Remote control for volume. Valves:
Mullard, 2 EL84, 1 ECC83, 1 EF86 and
rect. EZ80. Chassis: 121in. wide, 8}in.
deep, maximum height 7in. Grey
hammered enamel finish. For A.C.
mains 200-250 v.

LASKY'S t8 19 6PRICE
Carr. and pkg. 7/6.

SUPERB TV CABINET
ALMOST HALF PRICE
Dimensions: 36in. high, 19in. deep,
max. width 26in. Constructed of
finest laminated wood with straight
grain walnut veneer, inlaid maple.
Fitted two full-length doors. Has
cut-out for 21in. projection TV
but can easily be adapted for any
size c.r. tube. Also can be adapted
to house hi -fl equipment or a
radiogram. A really handsome
cabinet which coat £20 to manu-
facture.

LASKY'S PRICE

L10 .19 .6
Carr. 21/- extra.

Strictly limited number.

MULLARD 510 AMPLI-
FIER KIT WITH T.C.C.

PRINTED CIRCUIT
All specified components are used and
you have your choice of transformers
and chokes by Partridge, Haddon,
W/B, Ellison or Gilson. Demonstra-
tions given at any time.

COMPLETE KIT of parts and Printed
Circuit for b
Mullard 510, from, the.. v

Gns.
Details on request. Book. 3/6 post free.
Printed Circuit separately, 22/6.
We can also supply this built ready
for use. Price according to transformers
used.

OSRAM 912 AMPLIFIER. Every-
thing in stock for this fine quality
hi-fi Amplifier. Can be built con-
ventionally or on printed circuit.
BOOK and full details, 4/-, post free.
All components for either above Amplifiers supplied
separately Prior List on request.

BAND III AERIALS. All types, outdoor
or indoor, also Diplexes, Crossover Boxes,
Co -axial Plugs, Socket and Cable.

79'6
Post 5/,

STILL FURTHER
REDUCED!

BAND I -III TUNERS. Covers
channels 8-4 pr. 1-9 with
provision for 10 more coil sets.
Output 16-19 Mc/s, easily modi-

fied to other
outputs Com-
plete with
power supply
for 200-250 v.
A.C., 2 Mazda
valves, knob
and circuit
diagram.
LASKY'S
PRICE 97/6

Post 3/6.

BUILD YOURSELF
A HIGH GRADE

RECORD PLAYER!
We can supply the Units,
Amplifiers and Cases for
building either the Auto -
Changer or Single Player
illustrated.

Take this opportunity
to build yourself an
Auto or Single Player
of high performance and
handsome appearance.
Any of these Units demonstrated
at either of our addresses.

AMPLIFIER. 4 watt, 3 valve (EL84 output, L63 and
EZ80 rect.), 71n. x 4in. elliptical speaker, separate bass
and treble controls. Will suit any type of auto -changer
or single player. Price, complete with 3 valves, knobs and
speaker. Post 5/-. £51916.

CASE FOR AUTO -CHANGER, as illustrated, size
18in. x 15in. x 9in., fawn/brown finish. 79/6.

Post 5/-. (Others from 69/6.)

CASE FOR SINGLE PLAYER, as illustrated, size
151in. x 13in. x 71in., grey, with black/silver
bands. Post 6/-. 69/6.

(Others from 49/6.)
PLAYER UNITS. We recommend the following Collaro
units with Studio turnover crystal pick-up:-
4 -speed AUTO -CHANGER. RC4/456 £9 15 0
3 -speed SINGLE PLAYER, 3/554 £6 19 6
4 -speed SINGLE PLAYER, 4/456 ...... £7 19 6
(Other types of Auto -Changers and Single Players in stock.)

All the above are available separately.

MORE MONEY -SAVING LASKY BARGAINS ON NEXT PAGE
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LASKY'S F.M. TUNER
PRINTED CIRCUIT VERSION
OF G.E.C. 912 F.M. TUNER
FOR HOME CONSTRUCTION

S

Note these star features:-
* HIGH SENSITIVITY.
* ALL BRAND NEW T.C.C.

CONDENSERS.
* AERIAL COIL AND R.F.

COUPLING COIL PRINTED ON
CIRCUIT.

* 5
ODES.
VALVES AND 2 GERMANIUM

D
By the use of a printed circuit the I.F.
and R.F. amplifiers are extremely stable
at maximum gain and results are consis-
tent on all tuners.
Valve line-up:-

R.F. Amplifier, Z719 or EFS°.
Mixer and Osc. B719 or ECC85.
1st I.F. amp., W719 or EF85.
2nd I.F. amp., W719 or EF85.
2 Germanium Diodes GEX.34.
Driver Limiter, Z719 or EF80.

CAN BE BUILT FOR
(Including Valves)

Post and pkg. 2/6.
G.E.C. P.M. Tuner Book plus our
full data and shopping list 2/6 post free.
All parts available separately.
ALIGNMENT SERVICE available.

8gns.

SAVE POUNDS! ORDER BY POST IF YOU CANNOT CALL

BUILD THIS GRAND BATTERY PORTABLE
FOR ONLY 7 GUINEAS

OR AS A MAINS/BATTERY FOR ON.Y 9 GNS. I

-III PRINTED
CIRCUIT makes con -

ruction amazingly
easy and accurate. You
can build this fine
4 -valve superhet port-
able in an hour or so,
and performance equals
ready -built sets costing
pounds morel

FOR ONLY B7/7/- plus 3/6 carr. and pkg., you can build
this Portable using all brand new components and valves,
only batteries extra. Printed circuit, circuit diagram, and
full instructions supplied.
If you would first like to study the layout of this portable
send 1/6 for Circuit Diagram, illustrations and full data.

SPECIAL COMBINED OFFER
FOR ONLY £9/9/- plus 3/6 carr. and pkg., you can build
this job as a mains and battery Portable using the Power Unit
illustrated and described below.
DEMONSTRATIONS GLADLY GIVEN AT EITHER OF
OUR ADDRESSES.

POWER SUPPLY UNIT

JASON F.M. TUNER
Special parcel containing data
book, chassis, front panel, dial,
drive, tuning condenser, ft.119
full sets of coils, I.F's '6
ratio detector, etc. Post 2/6.
DATA BOOK with price list 2/-.
Note: This tuner uses 4-8A516
and 2 crystals and can be built
for £6/15/-, plus 3/6 post.

JASON " ARGONAUT "
Super -sensitive Tuner for F.M.
and medium waves. Complete

supplies.
rcel with

Post
power

3/6. ei 
ti3.19.6

DATA BOOK 2/- post free.
Chassis Assembly 57/9 post 2/8.
I.F. and Coil Set 78/- post 1/8.

All components available separately.

OTHER F.M. TUNERS
TSL, £17/101-. DULCI, £.17/101-.
Also Quad, Leak, R.C.A., Rogers,
Pamphonie, etc.
DULCI 714/T 4 -wave AM/FM
Tuner, £20/17/-.

NEW BRENELL MARK IV DECK
Now available! Entirely redesigned to permit

of conversion to stereophonic sound with
4 heads for dual channel operation
when required.
DECK only 22 gns.
DECK WITH PRE -AMP. UNIT
and magic eye indicator ready for
use with any standard amplifier

381 gns.
COMPLETE MARK IV TAPE
RECORDER, as illustrated.
Counter 30/- extra. 53 gns.

Come and inspect the new Brenell Mark IV and have a
demonstration, Full details post free on request.

HIRE PURCHASE TERMS AVAILABLE
on certain items. Write stating requirements.

for the above 4 -valve
portable. For 200-250
v. A.C. Latest design
using PRINTED CIR-
CUIT, brand new TCC
condensers, latest S.T.C. metal rectifiers, etc. Made for the
new low consumption valves; constant voltage h.t. and It
guaranteed, valves cannot be over -run. COMPLETE KIT,
including Printed Circuit and full instructions. 45/-.
Note: The above Power Unit is also suitable for most other
battery portables.

10 STAR FEATURES
* PRINTED CIRCUIT, size 71

x 2iin.
* 4 -valve Superhet, med. and

long waves.
* Low consumption Valves.

Double Battery Life.
* Ferrite Rod Internal Aerial,
* 5in. P.M. Moving Coil Speaker.
* Brand New T.C.C. Capacitors.
* Automatic Volume Control
* New Style Contemporary Case
* Lightweight and Handsome

Appearance.
* Every Component available

separately.

HI-FI SPECIALISTS !
Selective Demonstrations of all the latest and best Hi-Fi
equipment are given at our Tottenham Court Road
showrooms. Call and see our large and comprehensive
stocks.
PICK - UPS. Garrard, SPEAKERS. Wharfedale,
Leak, Connoisseur, Orto- Goodman, G.E.C., Low -
phone, B/J., etc., etc. ther, Lorenz, etc., etc.
NOTE. We can still supply Goodman Speakers at pre -
increase prices. Why wait and pay more?
AUDION 60 ... £9 2 6 TREBAX £6 4 0
AXIOM 150, Mk. II AXIOM 22, Alk. II

£19 15 9 E.14 14 0
TRANSCRIPTION TURNTABLES. 3 and 4 speed Gar-

rard, Connoisseur, Collaro, Lenco, etc.
AMPLIFIERS. Quad, Rogers, Leak, R.C.A., Pamphonic,

Unitelex, W.B., etc.
CABINETS. Wide selection and bargain value in

Cabinets and cases to house your speakers
and hi -fl equipment.

TAPE DECKS
Collaro " Tape Transcriptor," Mk.
III, £22.
Truvox Deck. Mk. III, 23 gas.
Truvox Deck, Mk. IV, £27/6/-.
Lane Deck, £18/10/-.
Wearite Decks, £35 and £40.

TAPE RECORDERS
Leading makes - Grundig, Eliza-
bethan, Truvox, Sound, Vortexion,
etc.
ALL LEADING MAKES OF
RECORDING TAPE IN STOCK.
Also all types of Spools.
COLLARO TAPE DESK
MOTORS, set of 3, clockwise,
anti -clock, capstan. List £5/15/-.
LASKY'S PRICE 95Post 5/-.

MAGNETIC RECORDING
TAPE, kraft base, on Cyldon
metal spool, 1 200ft. 10/6. Post 1/-.

HI-FI ELECTROSTATIC
SPEAKERS (" TWEETERS ")

Easy to fit to any radio, TV
receiver or amplifier. Full data
and circuit diagram supplied.
LSH75. For outputs up to 6
watts, 8/-.
LSH518. For outputs of 10-12
watts, 12/6.
LSH100. For outputs up to
20 watts, 14/-.

Post free.

LPH65. MOVING COIL TWEETER.
Imp. 5.5 ohms, freq. range 2,000-2,200
50 c/s. For outputs up to 6 watts. 2¢in.
diameter. All post free. 39/9

MORE MONEY -SAVING LASKY BARGAINS ON NEXT PAGE
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EVERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN

TRUVOX 'SENIOR' SPEAKER
DRIVING UNIT (pressure type)
Power handling cap. 15 watts peak.
With 12ft. cinema horn reproduces
down to 17cps.
List £7/15/-. Lasky's 59/6Carr. 5/-, Price

MOVING COIL
P.M. SPEAKERS

214n, 17/6
3in. and 131in. 19/6
5in. 19/6. 61in. 17/6. Sin 21/-
10in. 29/6. 12in. ...... 29M
6fin. with transformer ... 21/-
7 x 41n. Elliptical 19y6
10 x Tin. Elliptical.... 32/6

SAVE
POUNDS
ON THIS

6 -VALVE RADIOGRAM
CHASSIS COMPLETE

WITH VALVES
Famous Manufacturer's Surplus. 6 -valve
3 -wave Superhet. 13-50 in. short. 200-
550 n. medium. 1,000-2,000 in. long.
Brand new Bullard valves: ECH42, EF41,
L63, EB41, 6V6, g.t., EZ40 and finest
quality components. Gram., switch, 465
Kc/s I.F. tone control, three -colour dial.
Overall size 139 x Sin. height 124in. Aper-
ture required for dial and controls 11 x
3910. Complete with valves, output trans.,
knobs, etc.

LASKY'S PRICE t10/19/6
Carriage and packing 716 extra.

5 -VALVE RADIOGRAM
CHASSIS COMPLETE

WITH VALVES
3 -wave euperhet, 16-50 in., 200-550 m.,
1,000-2,000 us. Brand new Milliard and
Mazda valves -609, 6F15, 6LD20, N108,
11107. Overall dim. 13tn. long, gin. deep,
Iia high approx. for A.C. mains 200/250 v
LASKY'S PRICE, 7 GNS.complete with all valves.

Carr. and Pkg. 7/6 extra.
Price without valves, 25/4/...

SPEAKER COVERINGS. Large stocks of
Tygan and " Someweave " Speaker Cover-
ings. Any else piece cut. Bend for samples
and prices -

MAKERS' SURPLUS T V

COMPONENT BARGAINS
WIDE ANGLE 38 mm.

Line E.H.T. trans., ferrox cub,. cure,
9-16kV

Scanning Coils, low Imp. line and
frame 251-

Ferrox-cube cored Scanning Coils and
Line Output Trans., 10-15 kV.,
EY51 winding. Line Trans. Com-
plete with circuit diagram, the pair 50, -

Frame Output Transformer 616
Scanning Coils, low imp. line and

frame 1716
Frame or line blocking osc. trans-

former 4 6
Focus Magnets Ferrox-dure 19 6
PM Focus Magnets, Iron Cored 196
Duomag Focalisers 22:6
300 m/a. Smoothing Chokes 151
Electromagnetic focus coil with com-

bined scan coils 25/ -

STANDARD SS mm.
Line Output Transformers 8.9 kV.

E.H.T. and 6.3 v. winding. Ferro: -
cube 1916

scanning toile. Low imp, line and
frame 12M

Ditto by 'grade 14/6
Frame or line blocking oscillator

transformer 4/8
Frame output transformer 7/6

Focus Magnets.
Without Vernier 12/8
With Vernier 1716

Focus Coils, Electra -magnetic 12/8
200 m/a. Smoothing Chokes 10i6

LASKY'S NEW
MIDGET T.R.F.

CONSTRUCTOR
PARCEL

CAN BE BUILT
FOR ONLY 99/6

Post & Pkg. 5/-.
Handsome contemporary design
case, overall size 81in. wide,
41in. deep, 51n. high. 2 latest
double -purpose valves EBF9
and ECLBO, contact cooled
rectifier. For A.C. mains
200-250 v. Med. and long wave.
5in. P.M. speaker. Plastic
cabinet in cream, pastel green,
pink, blue.
FULL DATA, instructions, cir-
cuit diagram and shopping list,
1/6 post free.
All components available separ-
ately.
CABINET only, as illus., 12/6
plus 4/6 post and pkg.
NOTE: This new parcel will not
be ready until 21st September
approx. Orders wilt be dealt with
in strict rotation, therefore order
early.

LASKY'S
(HARROW RD.) LTD.

* LASKY'S fully
transistorised port-
able for home con-
structors on printed
circuit. Watch for
full details.

NEW AND PERFECT 16" METAL CONE C.R.T.
Type T901. Note. Not "seconds" LISTED AT

but perfect tubes in original £23.9.10cartons. Gives large 11 x 14a
in. picture. Guaranteed by
us for 3 months. See our
previous advts. in "W. World"
or send for details.

Carr. and Insur. 22/6 extra.
Masks, Anti -Corona, Bases and Ion Traps available.

LASKY 'S
PRICE

£8 . 9 . 6

FEW ONLY
I7in. C.R. TUBES

Rectangular, aluminised or ion
trap 0.3 heater. Brand 212.19.6
new and unused.
Carr. and Insur. 22/6.

LASKY'S RADIO

CONSTRUCTOR PARCELS

PARCEL No. 1
Contains everything to build a 4 -valve
3 -wave euperhet for 200/250 A.C. mains.
Uses 6K8, 6K7, 6Q7, 6V6 valves. Attrac-
tive wood cabinet, walnut veneer, or plastic
Cabinet as illustrated. Size 12 x 61 x 54in,
deep. CAN BE BUILT FOE 27.19.6
Carr. and packing 2/6.

PARCEL No. 2
Contains everything to build a T.R.F.
3 -valve set for 200,250 A.C. mains, medium
and long waves. Uses 6K70, 6J7 6V6 and
metal rectifiers. Neat plastic cabinet,
walnut or ivory finish, or wood cabinet.
Size 12 x 64 x 54in. deep.
CAN BE BUILT FOR
Carriage and packing 2/6
INSTRUCTION BOOK for either above
sets 1/- post free.
CABINETS ONLY, plastic or goad. 17/8.

Poet 2/6.
All potsomeno °available paseatelyr.

£5.10.0

ALL -DRY POWER UNITS
Further purchase enables us to

again reduce price
By Decca. Suitable for any battery
radio using 1R5, 1T4, etc., 671: volts
H.T., 11 volts L.T. Mains input 200-
250 adjustable. In metal chassis
with rubber feet and black plastic
cover. Size: 71n. x 5in. x llin. Mains
lead and on/oil switch. Complete
with two metal rectifiers, ready for
use. Listed at £14/15/-.

LASKYt 'S
/6.
PRICE 29/6

Pos 3
If too large to fit into your portable,
stand it on or by it.

MAINS TRANSFORMERS
All 200-250 v. 50 c.p.s. primary, finest
quality, fully guaranteed.
MBA/8 350-0-350 v. 80 mA. 8.3 v. 4 a..

5 v. 2 a. Both filaments tapped at 4 volts.
19/8

MBA/7. 250-0-250 v. 80 mA. 6.3 v. 3 a.,
5 v. 2 a. Both filaments tapped at 4 volts.

19/6
AT,3. Auto trans. 0-10-120, 200-230-240 v
100 watts 19/6
MT/341. Tapped input 250-0-250, 120 mA.,
6.3 v. 5 amps., fully shrouded 27/6

FILAMENT TRANSFORMERS
All 200-250 v. 50 c.p.s. primary,
finest quality, fully guaranteed.
6.3 v. 1.5 amp .. 5/11
6.3 v. 3 amp . . 9/6
0-30 v. 2 amp. tapped voltages

19/6.

GERMANIUM
CRYSTAL DIODES

GERM 1/6 GEX.34 8/6- wee 3/6. GEX
54 and 0A74 5/-. 0D3 316, 0D4
CG12E 5/,

FERRITE ROD AERIALS
Med. and long waves, wound ready for
use. Each 6/6, post 1/-.

FERRITE ROD
Sin. long, tin. diem., with full instractioni
for making a Ferrite rod aerial 2/8, post
1/-.

LASKY'S FOR
VALVES

20,000 IN STOCK
Here are a few examples of brand
new surplus and imported valves:
EB91 7/6 EV41 10/6 EY86 14/6
EB41 716 EF80 10/6 E7,40 8/6
EABC80 10/. EF85 10/8 EZ80 8/6
EAF42 10/- EF86 12/6 FCF89 12/6
EBC.41 EF89 10/- Fe084 18.6
ECC85 10/- 6K8 10/6 PL81 13/6
ECC84 15/- 6V6 8/6 PI.82 10/69- 6K7 5/6 F1.83 11/6

110Di/88

8/6 5Z4 . 9/8

6AT7PV82

9/6 DL96 10/- BATE 7/6
10/6 RIM 10/-
15/- DP96 10/- 183 7/6
11/6 DM70 9/- 384 2/-
11/6 EY51 12/6 1T4 9/-
10/6 EC84 11/6 1115 7/8

ECC83
ECC82
ECC81
12AT7
12AU7
12AX7
EB89
ECF82
ECH42
ECH81
ECL80
Also full stocks of B.V.A. valves and C.R.
Tubes at the new lower list prices.

WRITE FOR COMPLETE LIST

TWO ADDRESSES FOR
OPEN ALL DAY SATURDAY.

42 TOTTENHAM COURT
ROAD, W.1

Between T.C.R. and Goodge St. Stns.
MUSeum 2605

PERSONAL CALLERS
EARLY CLOSING: THURSDAY.

370 HARROW ROAD
PADDINGTON, W.9
(Opposite Paddington Hospital)

LAD 4075 and CUN 1979

ALL MAIL ORDERS TO HARROW ROAD PLEASE
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HETERODYNE FREQUENCY METERS
TYPE LM14

Designed and built to United States Navy specification,
these Crystal Controlled instruments combine all the
advantages of the well known BC.22I Frequency
Meter, plus many additional features which increase
their usefulness.

* Frequency range 125-20,000 kcs. in 2 bands.

* Accuracy better than .02% in 125-2,000 kcs. band,
and better than .01% in 2,000-20,000 kcs. band.

* Voltage stabilisation circuit ensures accuracy not
affected by power supply fluctuation.

* Separate power switches allow standby filament
operation without HT supply.

* Modulation switch enables instrument to be used
as a Signal Generator.

* Has corrector for WWV.

* Supplied with removable shock protection mount-
ing.

* Size only 8zin. x 8in. x 81in., weight I lbs.

* Brand New and Unused.

Further details on application.

UNIVERSAL ELECTRICAL INSTRUMENTS CORPORATION
138 Gray's Inn Road, London, W.C.1.

/ FOR

VALVES
ALPBA GUARANTEED ALL

TESTED
BEFORE DISPATCH

1A3
034

35/6/6

1A5GT 6/-
1A7 1216
102 9/6
lIDGT10/6
11.4 6/6
1 LD5 3/6
125 10/6
1E5 8/-
184 10/6
185 7/6
IT4 7/6
2026 2/6
212 3/6
SA4 71-
396 5/.
SQ4 9/6
3Q5 9/8
384 8/6
3V4 9/-
4D1 3/-
42 8/-
6R46117 0/6
6040 8/.
51(311 8/.
6Y3GT 8/-
534a 10/8

6480
6A07
SAGS
SARI
6A%7/
SAG7
641.5

66A316AQ5

OATS
OASIS
624

13/-
10/6

6/6
5/6
6/6

6/67168/6

10/6
51-

628G 41-
6BA6 7/6
62E6 8/.
6216 IN -
03117 11/6
6287 13/.
8I3W6 8/6
6BW7 10/-
6C4 7/.
6C5GT 816
606 51-
6CII6 716
6136 51-
6F1 13/6
6F6G 7/6
6F6M 7/8
6F13 14/-
6E33 5/6
6E15 141-
60612 4/6
6E6 216
6.150 5/.
6J5GT 5/6
6.1 8/3
636531 el -
6J743 6/-
6106OT 7/-
61C7OT 71-
637(4 5/9
6K7M 6/9
6K80 8/9
6K8GT 9/6
6L60 91-
617 7/8
61.18 11 8
6N7 7/-
61121 13/6
6Q70T 9/.
68A7GT 8/-
6807 7/8
68E7 6/-

6837 8/8
68K7 6/-
6827 8/-
68N7 8/-
00(27 913
6949T 14/-
8010 8/6
605 8/6
6070 8/6
6V611 7/.
6V6GT 7/6
6X4 7/6
6/15G 7/6
6XIGT 7/6
6/301.212/8
7B7 8/8
706 8/-
706 8/-
7117 91-
7Q7 9/-

7Y4 8/8
76 11/6
77 8/-
80 8/8
807 6/6
8D2
9D2
9001
9003
9004
9006
954
955
956
1001
1002
10F1

2/9
3/9
5/6
5/6
5/6
5/8
2/-
4/9
3/6

12/6
9/-

12/6
6/6

12A/1811/6
12AT6 10/6

12AT7 9/.
12AU7 9/6
12AX7 10/-
12BA6 9/-
126E6 101-
I2C8 71-
12118 3/-
1216 4/6
12,17 10/-
16K7 9/-
12K8 IN/ -
12,47 9/6
12807 2/6
12807 7/6
128117 5/6
12817 81-
1281i7 6/-
1281.7 8'-
12897 8/6
125E7 7/6
1487 13/6
15D2 7/9
20D1 10/6
2011 13/6
SOPS 13/6
SOPS 11/6
25L6GT 9/8
25Y50 9/9
25Z4G 9/-
2635 91.
26Z6GT 9/6
30F9 12/6
30FL1 12/6
301P4 15/.
35L6OT 913
35W4 8/.
35Z4GT 8/6
3526 9/-
60L6GT 8/6
14213T 3/6
210DDT 5/6
210VPT 4/8
AC6/PEN

6/6
ATP4 3/6
DAP9610/6
DP96 10/6
DH73M 91-
DE98 10/6
DL98 10/6

DM70 8/6
EABC80

101-

LFAC9481 172//68
E5%411 19017.

EBF80 11/-

EC91ECC84 129/166
RCC85 10/-
E0C91 61-
ECF80 14/6

BEcCuE180111.01/6-

ECL82 18/6
EF80 10/-

ER17'240 182/166
EF41 11/.
EE85 12/6
EF86 12/6
EF89 12/6
EF92 8/6

3131,1i39

61614/6

3141 10/8

331.81A42 11.1161-
31434 10/..
E3190 11/-
EY61 11/8
EY86 121-
EY91 61-
EZ40 10/-
EZ80 10/.
EZ90 9/-
31148 2/-
0332 12/6
1130 5/-
H1,23DLI

8/6
BEN1.932001123//66

K4ON 9/.
KB= 81-
KT24 416
KT2 51-

I IF -20-11
103 LEEDS TERRACE

WINTOUN STREET

LEEDS 7

KT33C 10/.
KT66 15/-
KTW61
(KTW62)8/-
KTW63 8/8
KTZ41 8/-
LP220 5/-
31114 716
11.1141 7/9
N78 12/8
P61 319
P215 8111
PENA415/-
PEERS 5/.
PEN46 7/.
PEN220A

4/-
POC84 10/-
PCF80 11/-
PCF82 12/6
PCL83 12/6
PUG 13/6
P1.82 10/ -Pus 12/-
PF223 3111
P126 12/6
PY80 10/-
PY81 10/-
PY132 8/-
PY83 12/-
QP8 l1 13/6

7/6
E
0P2.20 3/11
010 10/-
022 6/-

U004212911 113835/1/68-

UAE4211 /6
1.71341 9/6
UBC41 10/-
UBC42 11/-
UME8012 /6
UCH4212/6
ucasu2/6
11141 10/-
U241 11/.
ULM 12/8
UY41 10/.
UTS9 10/6
VR21 2/9

VR53 VR57 VR91 VR116 4,- VT52 VU111 2/8
(EF39) 6/6 (EE65K32) 81- ( 4/- VR136 6/- (31.32) 6/6 W7x667

V R54
(E234) 2/-

V
(SP61) 3/.

VEF50I391)

(SYL.) 7/-
VE137 5/6
VR150/30

VT501 5/-
VU39

W729 13/6
180/7

V1156 VR65A VR92 8/- (MC12/148)19
(E0063)7/6
VR56

(SP41) 3/.
VR68

1/6
VR105/30

VE23 6/8
VP41 7/6 VU64

22X33072900

(EF36) 6/- (P81) 3/9 6/6 V870 3/- (1712) 9/. 2710 11/6
TRANSISTORS RED SPOT 10/- each.

PACKING AND POSTAGE 64. per valve.

COLLAR()
Four speed auto change unit. A
fully mixing automatic changer with
many advanced features. Unit
Plate 12in. x 135in.
29/15;- each. Carriage 3/-.

BLUE SPOT 15/- each.
SAME DAY SERVICE.

COLLARD
Model 3/554. 3 speed single player.
Automatic Stop, fitted with " Studio
T " pick-up. Cream finish.
26/19/6 each. Poet 3/-.

BOB MONARCH
4 speed automatic record changer unit plays
7in., 10in. and 12h.t. records automatically
with "MAGIDISK " Selector. Unit plate
125in. x 10i in. 28/151- each. Carriage 3/ -

SPECIAL OFFER OF AMERICAN
EQUIPMENT
Frequency Meter BC 9060
Signal Generator 1-196B
Radio Receiver BC 1066B
Range Calibrator BC 949A
Indicator BC 936A
All rive units one special price. Not
sold separately. Remember Five
nun. for 25/15/-. Cannot be re-
peated. Do not miss this one chance.

Carriage extra 12/6

OUR NEW 1957-58
CATALOGUE
IS NOW READY.

Copies are being posted to
old customers. If you would
like to have this comprehen-
sive catalogue, send I- in
stamps without delay.

TERMS: Cash with order or C.O.D. Postage and Packing charges extra,
as follows: Orders value 10/. add II.; 20,- add 116; 401- add 21-; E5 add 3/ -

unless otherwise stated. Minimum C.O.D. fee and postage 3/-. All single
valves postage 6d. Personal shoppers Monday -Friday 9 a.m. to 5 p.m.
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PRICE . . . Including CRYSTAL MIKE
and 1,200ft. reel of PLASTIC TAPE.

£49
OR VI

ITH
1110Os (REV. W COUNTEEXTRAR.

£1110/- carriage and isurance, of which 91 is
refunded on return of Packing Case.)

tart/ "fidelity"
TAPE RECORDER

IT HAS EVERYTHING  EXCEPT A HIGH PRICE

TESTED AND APPROVED AT THE TRUVOX LABORATORIES
IT INCORPORATES: The NEW TRUVOX Mk. IV TAPE DECK to-
gether with the " fidelity " MODEL HF/TR2 TAPE AMPLIFIER (both
fully described on this page), and a Rola 10 x 6in. P.M. speaker.

 BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD
HEAR THIS MODEL-TRULY " Hi-Fi " RECORDINGS ARE
OBTAINABLE and it is comparable to much higher -priced Recorders.

Alternatively send S.A.E. for ILLUSTRATED LEAFLET.

CREDIT SALE: Deposit £12/8/- and 9 monthly payments of £4110;8.
HIRE PURCHASE: Deposit £24/15/- and 12 monthly payments of £2/5/11.

A COMPLETE KIT OF PARTS TO BUILD
The ',fidelity" TAPE AMPLIFIER Model HF/TR2
including POWER SUPPLY UNIT
FOR £12.0.0 (PiusandONLY
This amplifier has been
expressly designed to meet
the requirements of the
enthusiasts for High Fidel-
ity reproduction. It is
based on a new design.
completed by the Mullanl
Technicians and only really
high-grade components are
Incorporated; truly HIGH
FIDELITY Recordings are
obtainable whilst " HI -Fl " reproduction is assured by use of a high -quality Output
Transformer by Gilson. It incorporates a "magic eye" Recording Level indicator, a
two-poskion equaliser for 3/in. and 7/1n. speeds, and an effective Tone Control arrange-
ment. Monitoring and Extension Speaker Socket are incorporated and in addition a
position is provided to enable it to he used as an independent Amplifier for Gramophone
Records or Radio Tuning Unit. Overall size: 11tH. x gin. x 610. high. Suitable for nearly all
makes of Tape Decks. When ordering, please advise make of deck in use.
THE ASSEMBLY MANUAL, PRACTICAL DIAGRAMS, etc., are available for 2(9 oe
send S.A.E. brief details.
WE ALSO SUPPLY THE HF/TR2 ASSEMBLED AND READY FOR USE
FOR £10.0.0. (Plus 6/- carr. & ins.). H.P. TERMS. Deposit £8 and 9 monthly payments
of £1. CREDIT TERMS: Deposit £4 and 9 monthly payments of £11914.

STERN'S TAPE
PRE -AMPLIFIER
and ERASE UNIT

Provides the "Link" between the
HIGH -QUALITY AMPLIFIER and TAPE DECK.
STERN'S MODEL HF/TR1.P ... A completely assembled Pre -Amplifier with own
Power Supply. Can be supplied correctly matched for use with Truvok, Brenell or
Collaeo Decks, and incorporates Recording Level Indicator and Monitoring facilities.
Please send S.A.E. with any inquiry. PRICE £11.10A,00 (plus 5/ -cart.

=M. ,1,111111 rm, sa

HomeCondfractord
YOU CAN BUILD A COMBINED
TAPE RECORDER -RADIOGRAM
AT HALF THE NORMAL COST.

As will be seen from this advert.

WE SUGGEST..
(a) The TRUVOX MK IV DECK (with

Counter £3 . 0 . 0 extra).
(h) The HF/TR1.P TAPE PRE -AMPLI-

FIER.
(c) The MULLARD 5-10 with "fidelity"

Pre -amplifier.
there are several combinations with (d) STERN'S P.M. TUNER UNIT.

(0
TAPELA RnoOd Rifig30 AMR. A EGER.

or without a Record Player.
This is a very popular and successful combination and
we will supply ALL ITEMS FOR 279.0.0

1

THE NEW TRUVOX MkIV
TAPE DECK

UNDOUBTEDLY ONE OF
THE BEST TAPE DECKS ON

THE MARKET.

£27.6.0 P`mal?...7"PRICE

CREDIT TERMS: Deposit £81171- and 9 monthly
payments of £21101-.
H.P. TERMS: Deposit £13113/- and 12 monthly payments 01 £11514.

SPECIFICATIONS  3 B.T.H. shaded pole motors with silent friction drive eliminating
wow and flutter.  Push-button controls, electrically and mechanically interlocked
(patented). 0 Patented electric -type push.button controlled brake.  Inching to
assist editing; tape loading on the drop -In principal accommodation for reels of 7in.
diameter.  Tracking sense. To British and American standards.  Playing times: Up
to 3 hours with L.P. Tape or 2 hours with Standard Tapes.  Two tracks side by side,
with safety gap.  Playing time indication by precision revolution counter or large
ViBalti type indicator plate, according to choice. Positive Azimuth adjustment of Record/
Player Head.  High Impedance Heads.  The metal work is Gold Hammered finish.
 Overall size 14}in. x 12H in., from top of face of panel, overall depth 6in.

The Mk. IV DECK CAN ALSO BE SUPPLIED INCORPORATING PRECISION REV
COUNTER for £30191-. R.P. TERMS: Deposit £151416 and 12 months of £1/8/3.
CREDIT SALE: Deposit £7/12/3 and 9 months of £2/15/-.

OTHER TAPE EQUIPMENT
PORTABLE CASE as illustrated above £5 0 0
ACOS CRYSTAL MICROPHONE £2 10 0
ROLA 10in. x Sin. P.M. SPEAKER (7in. x 4in. 19/5) £1 10 0

PLASTIC TAPE of all lengths-L.P. and Standard. IN STOCK
WE WILL SUPPLY ALL ABOVE including a 1,200 ft. reel

Plastic Tape for £9 5 0

WE MAKE SPECIAL PRICES FOR COMBINED ORDERS
WE WILL SUPPLY
(a) The model HF/TR2 AMPLIFIER and POWER UNIT, both fully

assembled, together with the TRUVOX MK IV TAPE DECK for .. £38 10
ALTERNATIVELY as above but the HP/TRU Amplifier and P/Unit
as a COMPLETE KIT OF PARTS £35 0 0

(b) The model HF/TR2 AMPLIFIER and POWER UNIT both fully assem-
bled, together with the TRUVOX TAPE DECK incorporating
PRECISION REV COUNTER £41 10 0
ALTERNATIVELY as above but the HF/T112 Amplifier and P/Unit
as a COMPLETE KIT OF PARTS £38 0 0

(c) The model HF/TH2 AMPLIFIER and POWER UNIT, both fully assem-
bled, together with the COLLARO TRANBORIPTOR £35 0 0
ALTERNATIVELY as above but the HF/TR2 Amplifier and P/Unit
as a COMPLETE KIT OF PARTS £31 10 0

(d) The Model TM/TRIP TAPE PRE -AMPLIFIER together with the
TRUVOX MK IV TAPE DECK £35 0 0

(e) ALTERNATIVELY as in (d) above but Truvok Deck Incorporating
PRECISION REV COUNTER £38 0 0

(f) The model HP/MP TAPE PRE -AMPLIFIER together with the
COLLARD TRANSCRIPTOR £31 10 0

PLEASE INCLUDE 12/8 to sever tied of Carriage and Insurance.
HIRE PURCHASE and CREDIT SALE TERMS are available on all above (excluding
Kits of Parts). Bend S.A.E. for details.
NOTE . . . The Collate Tmnscriptor ks in short supply and there may be a delay in
delivery. We will however book an order.

The Deck switches of the Transeriptor must be " wired -up." We will complete this
wiring, for use with either the HF/TR2 or the 11F/TR1.P, for an extra charge of £1.0.0.

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

STERN RADIO LTD.
(DEPT 109/W)

109 & 115, FLEET ST., LONDON, E.C.4
Telephone: FLEet St. 5812/3/4
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irs MUCH MODERNISE YOUR IT'S MUCH
BETTER : OLD RADIOGRAM i CHEAPER

THE NEW ARMSTRONG P.B. 409 AM/FM 
RADIOGRAM CHASSIS

PRICE

THE ARMSTRONG MODEL A.F. 105
AM/FM RADIOGRAM CHASSIS
A Genuinely Hand Made Chassis

£29.8.0 needs vV11',e)

(ph,. 7/6 cart, 0 require really hi,h
and ice.).  quality radio and

record reproduction but
TERMS: Credit 0 who, for reasons of ex -
Deposit 67/71-  pease or lack of roam in
and 9 monthly  existing or proposed

62/14/
PaYtn0uts

H. P
Of * cabinets, cannot cogn., . eider normah-

Dep. £14/14/-  fidelitythe system.l
hi

The
and12 monthly.  A F 105 is se good as, or
payments 0.. better than, many of the CREDIT TERMS: Deposit f.,6/2/- and 9 monthly payments1117/3.  high quality amplifiers, and Associated units. Independent s of £21417. H.P. TERMS: Deposit £12/3/3 and 12 monthlyBRIEF SPECIFICATION:-  and continuously variable Bass and Treble control. gi

A 9 valve line up employing the latest MULLARD preferred-  wide range of control. SEND S.A.H. FOR DETAILS.

Transmiesions, plus the SHORT, MEDIUM and LONG .4.!  Covers Short, Medium' Long and P.M. Wavebands..waves.  Has Push -Pull output, with negative feedback,  PEED_ eIT.
of P.317/10. .

SALE TEEMS' Deposit  Employs tall A.V.C.
  The Latest 7.valve line-up.

£9/5/. and 9 monthly
for 6 watts Peak output.  Quick action " Plano Key' Ps
Selectors and separate Bass and Treble Controls.  Has  HIRE PURCHASE TERMS: Deposit £18/10/- and 12   For 3 or 15 ohm P.M. Speakers.
" Magic Eye " Tuning Indicator.  Dimensions 13in. x  monthly payments of £1114/4.   " Magic Eye " Tuning Indicator.

 Excellent Tone range up to 4 watt., output.9f in. x Bin. high, Dial size Illin. x 51ln.  Internal aerial for local stations.
 Overall size 12in. x 8fin. x 7, in high.
A Good Quality Chassis and Well Recommended.

THE DULCI MODEL H.4

type valves.  Provides complete coverage of the VHF/FM 

THE FOLLOWING DULCI
TUNER UNITS ARE IN STOCK
MODEL H.4.T. This model In the " TUNER UNIT VER-
SION" of the HA Radiogram Chassis illustrated and
described above. It has the same coverage of A.M. and
F.M. Wavebands (4 altogether) and precisely the same In
size and appearance, except that it has three Controls
only, being: TUNING, WAVECHANGE and Volume On/
Off, mounted centrally on the chassis. A self-contained
Tuner incorporating own Power Supply.

(plus 7(6 care, g £20.17.0PRICE

CREDIT TERMS: Deposit 2514/3 and 9 monthly payments
of 21/1814. H.P. TERMS: Deposit £10/8/6 and 12
monthly payments of 19/4.

THE DULCI MODEL H.11

" The Heart
of

High Fidelity"

A COMBINED and

SELF -POWERED
AM/FM TUNER:

"RI Fl " CONTROL UNIT and AUDIO PREAMPLIFIER
Incorporating Switching and connections for direct use
with TAPE EQUIPMENT. PRICE

(Plus 7/6 cart. and la..).£29.3.10
CREDIT TERMS: Deposit 27/61- and 9 monthly payments
of £211316. H.P. TERMS: Deposit 114/12/8 and 12
monthly payments of £1171-.
A truly High Fidelity Unit containing the functions of an
A.M.IF.M. Tuner -Pre -amplifier Tone Control Unit, all
on one chassis, designed for use with any High Quality
Main Amplifier (i.e.. the Mallard 5-10 at E9/10/-, or
Williamson. etc.).
BRIEF DESCRIPTION:-
 Covers 4 waveband. being Short--Long-Medium and

the V.H.F./F.M. Band.
 Separate Baas and Treble Controls.
 Gram Equalising.
 Magic -Eye Tuning.
 Latest BVA 7 -valve line -op, plus two matched Diodes.
 Overall size 121n. x gin. x 7f in. high.

THE DULCI
VHF/FM
TUNER

A self- contained
Tuning Unit pro-
viding complete
F.M. coverage.
Performance is
really outstand-
ing. PRICE

117.10.0
(Plus 5/. cart. & ins.)

CREDIT TERMS: Deposit e4/7/6
and 9 monthly payments of £1112/1. H.P. TERMS:Deposit 28)15/- and 11 monthly payments of 1718.
BRIEF DETAILS, -
(a) Designed to operate with any make of Amplifier and

most Radio Receivers.
(b) Incorporates its own Power Supply.
(c) Has the highly efficient GERLER INDUCTANCE

TUNING HEART.
(d)

Ad"
Magic-Eye" TUNING INDICATOR le incorpora-te.

(e) Employs the latest valve line-up-EABC80, ECC85,
two EF89re 6 x 4 (Rectifier) and EM80 Indicator.

(0 A very attractive Dial (size 101 in. wide x gin. high) Is
Incorporated and the overall size of Chassis le Sin deep x
91n. wide x Olin. high.

The T.8.1. V.H.F./F.M. TUNER is also in stock. It to
very similar to the above Dulci F.M. Unit both In general
appearance and performance.
PRICE -PRECISELY the same as the Dalai V.H.F./F.31.
Unit.

PRICE £37 (Pius 7/6 can. and ins.).

ve

THE MODEL A.F.O.-3 Waveband A.M. only
RADIOGRAM

CHASSIS r
PRICE £11.16.4
(plus 7/6 cart. k
H.P. TERMS: Deposit
C5/18/4 & 8 monthly
payments of 17/3.
This is a standard 5.
valve A.C. Mains
Buperhet Receiver
Chassis covering Long
- Medium - Short
Wavebands, having Gram and Extension Speaker Sockets.
Reproduction from both Radio and Gram is really good and
it makes an ideal Chassis for a simple domestic Installation.
Overall size is 121n. x 7in. x 75 in. high.
Really Modern Demonstration Rooms are now available for
the convenience of callers.

Stern's "fidelity " F.M. TUNING
UNITA 5.valy,
Tuner incorporating
the latest Milliard
Permeability Tuned
Unit. Price assem-
bled less Power
Supply:

£14.10.0
(Plus 7)8 earn and ins.).
TERMS: (a) H.P. Deposit
27151- and 9 monthly payments of 18/4:
(3) Credit Deposit B3/12/8 and 9 monthly payments °f
21/8/2. Provides - Eti-Fi " reproduction with any mak.-
of Amplifier and many Radio Receivers. It incorporates'
 The latest Valve line-up-E0C85, 2 type EF85, EP91
and EM80.  A " Magic Eye " Indicator.  Power
consumption is 1.7 amps at 6.3 volts and 25 m/a at 250 volts.
STERN'S "fidelity" COMBINED A.M. and F.M.

TUNING UNIT
This In IDENTICAL to the Stern's F.M. Tuner Illustrated
above, but in addition Incorporates the MEDIUM WAVE-
BAND and thereby also provides a selection of foreign
stations. PRICE £18.18.0 (Pial 7/s cart.

TERMS: -(a) H.P. Deposit £919/. and 10 monthly pay-
ments of 21/1/-: (b) Credit Deposit 24/151.. and 9 monthly
payments of 2111.417. Send S.A.E. if further data re-
quired.

STERN'S POWER SUPPLY UNITS
Fully smoothed
with all output con-
nections terminated
to Connecting
Blocks, thereby en-
abling ease of con-
necting to a Radio
Tuner Unit or
Amplifier etc. (the
Compact 5 Ampli-
fiers are Immediately con-
nected in this way). Overall
size of Unita is Min. x 35in. x QM. high
TWO MODELS ARE AVAILABLE
Type "A" Unit provides 250-800 volts at up to 70 m/a and
6.3 voila at 35 amps.

PRIOR £2.17.6 (Plus 2/- cart. and ins.).
Type "B" Unit provides 250-300 volts at up to 100 mia
and 6.3 volts at 35 amps.

PRICE 23.3.0 (Plus 2/- caw. and ins.).
WE ALSO SUPPLY THESE UNITS AS COMPLETE KITS

OF PARTS
A detailed wiring -up leaflet Is supplied (this is available
separately for 9d.) and they are very quickly and easily
assembled.
Type "A" Unit Complete Kit. PRICE £2.9.6.
Type "B" Unit Complete Kit. PRICE 22.15.0.

(Carriage and insurance is 2/- extra.)

Payments of £1/2/7.
BRIEF SPECIFICATION: -

COMBINED
AM FM

RADIOGRAM
CHASSIS

A 4 Waveband Re-
ceiver designed for
first-rate reproduc-
tion of Radio and
Gram.

PRICE

£24.6.6
(Plus 7/6 cam& ins).

THE DULCI
MODEL H.3

COMBINED
AM/FM

RADIOGRAM
CHASSIS

This model is very
similar to the model H.4 described above but covers 3
WAVEBANDS instead of 4 (omitting the Short Band) and
Is for 3 ohm Speakers only. Overall size Is as for the 11.4.

PRICE £20.17.0 (Plus 7(6 carr. and ins.).
CREDIT TERMS: Deposit £5/4/3 and 9 monthly payments

Poi £111814. H.P. TERMS: Deposit £1018/6 and 13
monthly payments of 19/4.

RECORD PLAYERS
THE VERY LATEST MODELS

ARE IN STOCK
MANY AT REDUCED PRICES ! ! !

TRANSCRIPTION UNITS-AUTOCHArIGERS
SINGLE RECORD PLAYERS

Send S.A.E. for ILLUSTRATED STOCK LIST

CASH ONLY OFFER ! ! !
This latest B.S.R.
MONARCH 9 -SPEED
AIITOCHANGER

£8.7.6 (Plus
5/- cart. and ins.).
 These units
will autochange
on all four
speeds, 7in.
and 12iia.

 They play
MIXED 7in.,
10in. and 12In. records of same speed.
 They have separate sapphires for L.P. and 78 r.p.m.
which are moved into position by a single switch.
 Minimum baseboard sloe required 14in. x Min., with
height above 55in., and height below baseboard 25in. A
bulk purchase enables us to offer these BRAND NEW
UNITS at this exceptional price.
WE ALSO HAVE A FEW ONLY
COLLARD MODEL 458 4 -Speed " Mixer " Autochangers.
The Units are BRAND NEW and incorporate the STUDIO
" 0 " Pick-up.

PRICE £9.19.6 (Plus 5i- oars.
and ins.).

FOR CALLERS ONLY ::::ektlt
KITS OF PARTS including F.M. Tuners, AM/FM
Tuners, Midget Battery Portable and Mains Units,
eta., etc. . We also have the most comprehensive
stock of WIRELESS and ELECTRICAL COM-
PONENTS.

Open Monday to Friday 9 a.m.-6
Saturday 9 a.m.-1 p.m.

p. m.

STERN
RADIO LTD.
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HIGH FIDELITY
AMPLIFIERS FOR THE

: PRE -AMPLIFIERS
HOME CONSTRUCTOR 

TUNING UNITS
RADIO RECEIVERS

-COMPLETE KITS OF PARTS FOR THE "Hi-Fi" ENTHUSIAST
QUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SUIH LOW COST

STERN'S REMOTE CONTROL UNIT The MULLARD" 5-10"
Designed in particular for use with the MULLARD 5- MAIN AMPLIFIER
10 Main Amplifier.
Ideally suited for
simple domestic in-
stallation as an
alternative to the
more elaborate Pre- k;
amplifier (shown
and described op-
posite). Tone Control facilities are
really excellent and in 'conjunction with the " 5-10 " Main
Amplifier reproduction is of very high quality. Perfectly
suitable for use with all the popular Record Players (B.S.R.,
Collaro, Garrard) and the modern Radio Tuner Units.
Front Panel contains: (a) Coloured Indicator; (b) Separate
BASS and TREBLE CONTROLS; (c) 3 position Selector
Switch; (d) Volume Control. Inputs on back for Radio
and Gram, and Gram equalising is incorporated.
FULL DATA is contained in the 5-10 MAIN AMPLIFIER
MANUAL at 118.

THE MULLARD "3-3" QUALITY
AMPLIFIER

A small Compact Amplifier capable of VERY HIGH
QUALITY REPRODUCTION on both RADIO and
GRAM.
PRICE for Complete KIT OF PARTS £6.19.6

(plus 5/- cart. & ins.)
Alternative ASSEMBLED and 18.1 2READY forly

supplied .6USE
(plus 5/- carr. & ins.)

The complete SPECIFICATION and ASSEMBLY DIA-
GRAMS are available for 1/6.
Developed from the very popular 3 valve 3 watt. Amplifier
designed in the Mullard Laboratories. We strictly adhere
to their specification but in addition we have added switched
equalising for L.P. and 78 records and a position for Radio
Inputs, plus additional power to feed a Studio Tuning Unit.
Extremely simple to assemble and ideally suitable to
incorporate with an F.M. Tuner and Record Player in a
small installation.

BRITAINS FINEST "HI-Fi" AMPLIFIER
The GENUINE
WILLIAMSON

"Still sets the stan-
dard for all
amplifiers."
Many ver-
sions of the
Williamson
have been
offered to
the public
at various
low prices,but the 'only

Williamson' is the Amp -
lifter built to the designer's
specification and employing the

very highest grade Components that he specifies, i.e. PART-
RIDGE TRANSFORMERS, CHOKES, etc. It is only in
doing this that the exceptionally high standard that has
made this Amplifier so famous, particularly in America. is
obtained... WE HAVE DONE THIS 111 .. . and we offer
these KITS OF PARTS, including Partridge and other
high grade Components, as follows-
(a) To build the MAIN AMPLIFIER ONLY £14.10.0

(Illustrated above.)
(b) To build the TWIN POWER SUPPLY Elmo.°
UNIT only

(Insufficient space to illustrate this.)
(c) COMPLETE KIT to build both above £27.0.0
We will also supply COMPLETELY ASSEMBLED and
will be pleased to quote. Credit and H.P. Terms are
available. The complete SPECIFICATION and general
ASSEMBLY INSTRUCTIONS are available for 3/6.
Our "fidelity" PRE -AMPLIFIER, illustrated and des-
cribed above, or alternatively the RCA Pre -Amplifier at
518/5/-, I. recommended for use with the Williamson.

DEPT. 109/W

109-115 FLEET ST.

LONDON, E.C.4
Phone : FLEet Street 5812-3-4,

Probably
the most popular and
successful Amplifier
yet designed knd

certainly needs no recommendation from us. Our kit is com-
plete to MULLARDS specification including the latest
ULTRA LINEAR OUTPUT TRANSFORMER and the
recommended Mullard Valve line-up. All specified Comp-
onents are supplied and Power Supply is available to drive a
Radio Tuner Unit.
PRICE OF COMPLETE KIT OF PARTS £9.10.0(Plus 5/- carr. Sr ins.)
or alternatively we supply-
FULLY ASSEMBLED AND TESTED for El 1 .10.0

(Plus 5/. cart. & ins.)
The ASSEMBLY MANUAL containing FULL SPECIFI-
CATION is available for 1/8. It also includes full data
on the REMOTE CONTROL UNIT.

STERN'S "fidelity" PRE -AMPLIFIER -
TONE CONTROL UNIT

" A design for the Music Lover "

This unit can be used with any Main Amplifier. Briefly
it has Inputs for all types of MICROPHONES, HIGH
and LOW GAIN PICK-UPS and a RADIO TUNING
UNIT. It Incorporates (a) GRAM EQUALISING CON-
TROL. (b) STEEPCUT FILTER. (e) Continuously
variable BASS and TREBLE CONTROLS, a variable
OUTPUT CONTROL which enables its use with any type
of Amplifier, and Jack Sockets on Front Panel for TAPE
RECORD and TAPE PLAYBACK.
Used with the " 6-10 " the reproduction is comparable to
that normally associated only with the very expensive
commercially made High Fidelity Amplifiers. £6.6.0PRICE OF COMPLETE KIT OF PARTS
WE ALSO OFFER IT ASSEMBLED READY FOR

USE lus 5/.
The ASSEMBLY MANUAL contains full specification,
and 111 available for 1/6,

SPECIAL PRICE
REDUCTIONS FOR PURCHASERS OF A COMPLETE
" Hi-Fi " AMPLIFIER WE WILL SUPPLY...
( a) The COMPLETE KIT of PARTS to build both the MULLARD 5-10 and the REMOTE CONTROL £1 1.11.0
(Ubr The theCOMPLETE KIT of PARTS to build both the MULLARD 5-10 and the " Fidelity " PRE - 115.15.0AMPLIFIER -TONE CONTROL UNIT for
ALTERNATIVELY WE WILL SUPPLY ASSEMBLED and FULLY TESTED, as follows-

(a) The MULLARD 5-10 and the REMOTE CONTROL UNIT for £14.0.0
CREDIT SALE TERMS, 040.0 Deposit and 9 monthly payments of £1.5.8. H.P. TERMS, £7 Deposit and 9 monthly
payments of 17/9.

(13) The MULLARD 5-10 and the " Fidelity" PRE -AMPLIFIER -TONE CONTROL UNIT for £18.18.0CREDIT SALE TERMS £4.15. Deposit and 9 monthly payments of 21.14.7. H.P. TERMS, £9.9.
Deposit and 12 monthly payments of 17/8

WHEN ORDERrNO PLEASE INCLUDE 7/6 to cover cost of Carriage and Insurance.

AptlfiTLUIRIT
STERN'S I THE FOLLOWING HIGH

"HIGH QUALITY" I F I DEL ITY AMPLIFIERS
8-10 WATT I ARE IN STOCKAMPLIFIER

Has power sup- for very high quality reproduction of Gram Records
ply available I and particularly FM Transmission. Available in 2
for Rodio,Tor,. 1 models as follows.

loprgiceUnofd.COM. flee having
c COMPACT " 5-2 ". A two -stage high sensitivity ampll-

separate Bass and Treble £6.6.0PLETE KIT I Controls. t Price
OF PARTS

1Polor 51:ins.). £7.10.01
COMPACT "5-3 ''. A three -stage version of the " 5-2 ",

,. but having an additional stage incorporating £6.16.0I negative feed -back.
WE ALSO OFFER IT ASSEMBLED I Power supply is obtainable from a small separate unit.and READY FOR USE for £9.10.0 I Price (additional to above), 22.10.0.

(plus 5/. carr. & ins.).
This amplifier has proved one of the most popular models 1 THE DULCI MODELD.P.A.10. A 10 watt. " Ultra
yet offered to the HOME CONSTRUCTOR. It provides Linear High Fidelity Amplifier with v19.19.0
really excellent reproduction up to 8 watts, employing I separate PREAM-TONE Control Unit ow 
6V6's in push-pull and incorporating negative feedback. I THE LEAK MODEL TL/10 and " POINTONE " PRE -
Provides for the use of both 3 and 15 ohm Speakers. The AMPLIFIER. A universally known Amplifier and now
Complete SPECIFICATION and BUILDING INSTRUG quite accepted as one of the best in
TIONS are available for 1(8. I production. £28.7.0
" Wire -to -wire" Diagrams areincluded and all Components 1 THE ARMSTRONG MODEL A.10 Mk. II. With asso-are available separately. I date PREAMP-TONE CONTROL UNIT, this model

STERN'S COMPACT 5 AMPLIFIERS. Expressly developed

SPECIAL CASH ONLY OFFER
is perfectly consistent with Armstrong'sI
very high reputation. 2.0.0

This very attrractive PORT-
ABLE AMPLIFIER CASE to-
gether with a good quality
GRAM AMPLIFIER, and a
matched 61in. P.M. SPEAK-
ER, ALL FOR 28.7.6
ONLY
(plus 7/6 cam &
The Amplifier con-
sists of a 2 Stage
design incorporat-
ing the modem
B.V.A. valves types
E0083, EL94 plus
EZ80 Rectifier and
has separate BASS
and TREBLE CON-
TROLS. The Portable Case will also Attractively finished in high grade Rexine and robustly
accommodate almost any make of Autochanger, and is constructed with initial measurements at 13} e 15Iiti. high.
attractively finished in Maroon and Grey colour Rexine It will seem therefore that it will accommodate all makes
WE ALSO SUPPLY SEPARATELY- of Record Players including Autochangers. An uncut
(a) The 2 -Stage (plus Rectifier) AMPLIFIER.. £1.2.6 baseboard is also supplied.

 THE
TONE

ROGERS "ONTROL
UNIT

" With associate PREAMP-
I C

I THE RCA " ORTHOPHONIC " 12-20 watt. high

 AMPLIFIER TONE CONTROL UNIT
Fidelity Amplifier and associate PRE - £41.0.0

' HIRE PURCHASE and CREDIT TERMS are available on I
I all models.
I Illustrated and Descriptive leaflets are available. Send

L.S.A.E.
(b) The PORTABLE CARRYING CASE
(c) %in. P.M. SPEAKER 18/9

Carriage and insurance, 4/- extra.
We also have a smaller PORTABLE CASE Ideal for Record
Players. PRICE ONLY 5,3/3/- (plus 3/. care. & ins.).
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CLYNE RADIO LTD.
18, TOTTENHAM COURT ROAD, LONDON, W.1

MUSeum 5929/0095
(50 yards only from Tottenham Court Road' Tube)

All post orders please to: -24-26, HAMPSTEAD RD., LONDON, N.W.1
EUSton 5533/4/5

R07, PAM. A most attractive AM/FM
chassis employing 9 valves with Push -Pall
output. Covers Long, Medium, Short and
F.M. wavebands. Valve line-up: 5Y3,
2-1313W6, 12A117, EABC80, EF89, ECH81,
ECC85 and EM81. Built-in Ferrite Rod
Aerial for A.M. reception. Controls:
2 dual, Tuning/Wavechange and Volume
ON/OFF/Tone. b-8 watts output. Very
attractive easily read dial in BLACK
and GOLD. Size (overall) 15in. x 61n.
Chassis dimensions (overall): 15in. x
Sin. x 7iin. Indoor Aerial for F.M.

provided. For use on A.C. mains 200/250 v. 50 cycles.
Brand new and fully guaranteed. PRICE 26 intS..
plus 7/6 c. & p.

terms: Deposit 213/13/- and 12 months at 21/3/4.

R09 FAR. AM/FM CHASSIS. This is a most attractive chassis employing the very latest
circuitry and highly efficient miniature valves. Waveband selection is by means of a piano -
keyboard type push-button control -separate bass and treble controls are provided also a
built-in Ferrite Aerial which automatically comes into operation on all A.M. Bands and
is ratable by means of a knob situated on the front panel. This Chassis is supplied
complete with two permodynamic 10in. x 7in. elliptical speakers and one high -frequency
tweeter unit (cross -over network is incorporated in Chassis wiring). Valve line-up: ECC85,
E01181, EF89, EABCSO, EL84, EM80 and C100 metal rectifier. Overall dimensions:
20iin. x Bin. x glin. high. For me on A.C. Mains 110/250 v. PRICE: £25, plus 7/8 care.
and pkg. H.P. terms: 212/101- deposit and 12 monthly payments of 21/2/11.

R04.FAM AM/FM RADIOGRAM CHASSIS
A new style AM/FM Chassis employing
a printed circuit F.M. Tuner section.
Valve line-up: 8 valves: ECC85,
613A13, 12AH8, 6BA6, eAL5,
OATS, ELM, 6Y3. Most attractive
dial 12 x 5iin. fully illuminated,
with figures in green, red and
white on black background.
Four controls: Tuning, Volume,
Wavechange and Tone/On/Off,
Dimensions /overall): 13 x 9 x him
Frequency coverage (four wave-
bands). 1,000.2,000 m., 200-550 m.,
15-50 Ai., 88.100 mole. This is an excellent
and very efficient chassis. Price 222/10/ -
plus 5/-. P. & P.

SWITCH TUNED FOUR STATION RECEIVER
CHASSIS (Manufacturers' Surplus). A most
attractive unit covering 4 pre-set stations in the
medium waveband. A complete receiver (less
cabinet) including built-in good quality Sin.
loudspeaker, and frame aerial. Employs Universal
Superhet circuit and miniature valves:-ucHi2,
UAF42, TTL41, UY41. Dimensions (overall): -
5 x 9 x Sin. For use on AC/DC mains 200/250 N.
Absolutely brand new. Few only at 25/5/ -
plus 2/6 P. & P.

SPECIAL PURCHASE! MANUFACTURER'S SURPLUS
Owing to favourable purchase we can offer strictly
limited quantity of these handsome chassis. AC/DC
200/250 v. for Medium and Long Waves, plus gram
position. Incorporates own frame aerial. Valve
line up: UM, N108, DH107, W107 and X109. Overall
chassis size 12 x 55 x 71in. high. Attractive bronze
dial with gold and cream lettering. Dial size x
4iin. Scale length 71in. Logging scale provided.
Price 27/19/6 only, tax paid, plus 3/6 P. & P. H.P.
terms. £4 deposit plus four monthly payments of 22)-,

DU LCI
DULC1 H.3 AM/FM Chassis (7 valve).
Covering Long, Medium and P.M.
bands. Most attractive dial in RED and
GOLD on BLACK background. £20/17/
plus 5/- 0. & P.
All Duiel products available ex stook.
Illustrated leaflets and H.P. terms
available.
Demonstrating at Tottenham Court
Road:

SPEAKERS & ENCLOSURES
Full range in stock by

WHARFEDALE, W.F1., T.S.L., etc.
Your enquiries welcomed.

JUST ARRIVED) Further limited stocks
of Aces FIGP37 crystal pick-up insert
complete with sapphire styli), suitable for
B.S.R. Monarch, etc. Brand new only
18/6 and 9d. P. & P.

BY LEADING MANUFACTURER I II
(limited quantity)

SV Dual Concentric Cone Loudspeakers.
3.5 ohm speech coil. This is a quality

unit at only 35/- each brand new

VALRADiO T/V TUNER
Limited stocks of this well-known imi
available at much reduced price. An idea
prefabricated front end for any superhe
TN' receiver with 16 mc/s 1.F. Contbau
ously variable tuning covering ALL
bands, from 40-100 me/s and 170-225
me/s. Valve line-up: PCC84, PCF80
(series heaters). Whilst stocks last only
23/19/8 plus 2/- P. & P.

TRANSISTORS!!!
SURPLUS-P.2.P,
RED SPOT (Audio/Experi-

mental Applications) 10/- ea.
BLUE SPOT, R.F. up to

1.6 Mc/s. ea -
WHITE SPOT, R.F. up to

2.5 Mc/s. 201- ea.
STANDARD-
BRIMAR
T.S.1
MULLARD
0070
0071
0072

18!- Ca-

21/ ea-
241- es.

(ALL POST FREE) 30/- ea.

JUST RELEASED Ill
THE NEW R.C. TRANSISTOR/RECEIVER KIT
This receiver, covering medium waveband, which can be
assembled in about 1 hour, will give amazing volume and
tonal quality when used in conkurction with a good aerial
and earth. Incorporating PEP Transistor and Germanium
Diode. For headphone reception.
Included with the kit of parts is a handsome 'plastic case in
Wads and white, measuring 41 x 21 x 11 in. This case
accommodates the complete receiver, including battery.
PRICE OF COMPLETE KIT: 25/- Plus 1/3 P. & P.
Lightweight high resistance headphones can be supplied separate y
15/- pair. If, hoverer, the kit is purchased complete with headphones
this will be supplied at a SPECIAL INCLUSIVE PRICE OF 37/6 plus 1/d P. & P.
Optional extra. 100ft. coil single 7/36 coloured P.V.C. covered wire, suitable for both
aerial and earth. 2/6 only.

THE TELETRON COMPANION
At last we are able to oder an efficient pocket portable
TRANSISTOR receiver. This la a regenerative three
transistor unit covering Medium and Long Wave-
bands. Dimensions only: 41n. x 3in. x lin. Complete-
ly self contained in a smart plastic cabinet. Employs
highly efficient Teletron coils and circuitry. Complete
set of components with full assembly Instructions
only 89/6 pl. 1/3 p. & p. or all parts sold separately
if required.

Instruction leaflet and price list 6d post, free!

THE
JASON FM TUNER
Based on the booklet by Data Publications
Ltd., 2/- poet free, including our individually
priced Parts List. Highly sensitive, free
from drift. Incorporates 4 valves SAMS
and 2 specially graded G.E.C. Crystals.
The kit supplied includes drilled chassis
with tuning condenser, scale calibrated
in me/e., and a:tractive bronze stove -
enamelled front plate already mounted
(illustrated). Front plate size Sin. x Sin.
Chassis 7in. x 4}in, x liin. Complete
standard kit 28/15/- Plus 2/6 P. & P.
Fringe area kit 27/18/- plus P. & P.

FM POWER PACK KIT. Ws can now supply complete kit for power pack suitable for
the above F.M. tuner or any other similar type. Price for the complete kit is 37/6 only
or 52/6 for ready assembled unit. This pack is extremely small, incorporating valve
rectifier type 6X4 and built on chassis size only 6 x 4 x liin. Optional extra for power
pack. Bulgin Octal Plug 2/3.

AM/FM KIT
Introducing the JASON AR/FR KIT for
medium waves and F.M.I
As illustrated this is a very high quality
chaasis incorporating 8 of the latest miniature
valves, pl. DM70 magic eye. Kits are
available for chassis complete with output
stage at 215/5/-. Also lees output stage
but with own built-in power pack at
213/19/6 only. These are high fidelity
units and exceptional value at these prices
which include all required components and full construc-
tional details. Fully illustrated Data Booklet with full
construction details, plea individually priced component list, available per return of post
21- post free. Both pl. 3/6 P. & P.

THE T.S.L. FM TUNER
We can now supply this FM/VHF adaptor
either in kit form or fully assembled,
wired and tested. Our price for the ready -
built unit, which incorporatee its own power
suPPly, 213/15/- only, tax paid, plus
.5/- P. & P. or H.P. terms. Magic eye tuning
indicator, 19/- extra. Or the kit com-
plete as specified 210/19/6 Plus 3/6 P. & P.
The booklet " FM TUNER CONSTRUC-
TION (32 pages) with full technical
data and point-to-point wiring diagrams,
together with our separately priced parts
list, is available at 2/6. post free.

ANNOUNCING OUR NEW F.M. TUNER KIT) (printed
circuit). This is our printed circuit version al the Omani
912 P.M. Tuner -using T.C.C. printed circuit and
condenser, incorporating 5 values and two germanium
diodes. Attractive black and gold dial, with gold
escutcheon plate. Dial aperture only 5 x tin. Oeram
F.M. booklet plus our additional instructions and in-
dividually priced components list -2/6 Pest free or
the Kit absolutely complete at 28/8/- plus 2/6 P. & P.
Alignment service available if required. We are demon-
strating at 18 Tottenham Court Road.

Our advantageous H.P. and Credit Sale terms are Please add postage under £1, or Cash with order. C.O.D.
available on any single item over £5. charge extra -open 9 a.m. to 6 p.m. Monday to Friday.

Your enquiries invited. Sorry but we close 1 p.m. on Saturday.
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THE " SUPERIOR FOUR " KIT
Our superior four -valve receiver A.C.
mains, 200/250 v. IL and Long waves.
ea with out
very success-
ful " Econ-
omy Four"
all remired
components
as supplied.
Valve line-
up: 2 6807,
6 X5GT and
6 V6GT.Chassis
ready drill-
ed. Cabinet
sloe 104in. x
10in. wide.
Maximum
depth at
base Sin, tapering to 34in. at top. Sloping
front. Very attractively finished in light
walnut and peach. Each component
brand new and tested prior to packing.
Complete instruction booklet with prac-
tical and theoretical diagrams is provided.
Booklet available at 1/6 post free. Our
price for complete kit, £8!916. Please
add 2/6 P. & C. If preferred, we can
supply Cabinet Assembly only, comprising
Cabinet and bracket wave -change switch;
dial, pointer, drum pulleys drive spindle.
drive spring and knobs, at 45/-. plus 2/6
P. & C. N.B.-Our kits are even supplied
with sufficient solder for the lob.

CONSTRUCTORS NOTE!!
RADIO DATA BOOKS
AVAILABLE, i.e. Valve
guide, Colour code, etc.

Send stamp for list.

VALVES. We have perhaps the mos
nil -to -date valve Mocks in the trade. A
tamp will bring oomplete list of brand

new imported valve types, fully Platen -
teat P.T. paid. Also all usual surplus
types available such as 8V6GT, etc.

SURPLUS
F.S.D.
50 mioroamp
50 microform
100 mieroamp
'200 microamp
500 mit roamp
750 microamp
1 mA.
1 mA.
1 mA.
1 mA.
50 mA.
100 mA.
.5 amp.
1 amp.
120-0-120 amp.
150 amp.
1 amp.
3 amp.
20 amp.
30 amp.
15 volt
1541-15 volt
300 volt

Sine
D.C. 41n.
D.O. 34Lo.
D.C. 24in.
D.C. 3fin.
D.C. 2in.
D.C. 241n.
D.C. Sin.
D.C. Ifs.
D.C. Ito.
D.C. 2}In.
D.C. 21n.
D.C. 241n.
R.F. 2in.
R.F. 241n.
D.C. 2in.
A.C. 4in.
R.F. 241n.
R.F. 2in.
D.C. 2in.
D.C. 24in.
A.C. 24in.
D.C. 2Iin.
A.C. %um 35/-

300 volt A.C. 34in. M.I. F. Rd. 30/ -
SPECIAL U.S. 0-1 mA. 211m taken from equipment but perfect, 22/6 each. R.P.
Round Projection. M.C. - Moving Coil. Thermo = Thermo -coupled. F. Sq. - Flush
Square. F.R. = Flush Round. M.I. = Moving Iron.
METER RECTIFIERS. 1 nut. by G.E.C. at 8/6, also 5 mA. by G.E.C. et 6/6.

THE FIRST AND STILL THE BEST !!
THE R.C. RAMBLER ALL -DRY PORTABLE KIT
Full assembly details with practical and
theoretical diagrams, 1/6 post free. This is
a truly professional 4 -valve auperhet--all dry
-for medium and long waves. Cream plastic
top panel, with dial engraved in red and green
adds to the very imposing appearance of this
model which is housed in attractive cream
and grey leatherette covered attache -case type
cabinet, measuring only Sin, x 7in. x 5fin.
Weight less batteries 44lb., with batteries 641b.
This set really has everything. Built -ice frame
aerial, high quality, extremely sensitive, and very
adequate volume from the Sin. speaker. Valve
line-up 3V4, 1E5, 125, 1T4. The required corn
ponents, exactly as specified, including cabinet
can be supplied from stock at the special In-
chefive price of E7/7/: plus 2/6 p. and p. (less
batteries) Use. Ever -Ready 90 v. H.T. type
B126 at 10/-. Also L.T. 1.5 v A.D. 33 at 1/6.
RAMBLER MAINS UNIT. For using oar popular all -dry
" Rambler" on A.C. Maim. Complete kit, when assembled
fits snugly into battery compartment, supplied at 47/5 plus
1/6 Peeking and postage. Includes all required components, and full assembly hatimetiOnS
N.B.-This unit is completely self-contained in s metal box measuring 71n, x

N.B -All our T R F Kit circuits include
specially wound Denco " Max Q " coils on
polystyrene formers, improved perform-
ance. Price remains the same.
THE B.C. 2 AMP. BATTERY CHARGER
KIT. Includes handsome well -ventilated
black stove -enamelled steel box, size:

x 3/in. x 3iM. Fully shrouded
first quality transformer, brand new
G.E.C. rectifier. Maim fuse, etc., for
charging 6 or 12 v. batteries at 2 amp.
Absolutely complete kit with hill practical
and theoretical instructiona. Price 33,6
plus 216 P. & P. Can be supplied assem-
bled and tested at 41/6 plus P. & P.
Heavy duty crocodile clips suitable for oar
battery logs, optional extra at I16 per pair.
THE R.E.P. 1 -Valve RECEIVER. All
dry battery operation, for use with head
phones, the complete kit la available at
421-, less batteries plus 2/ P. .2 P. or
full instrortioe.is at Ad. poet free.

BARGA I NS -METERS
Type
M.C.
M.C.
M.C.
M.C.
M.O.
B.C.
M.O.
M.O.
M.C.
M.C.
M.O.
M.C.
Thermo
M.C.
M.C.
M.I.
Thermo
Thermo

M.L
M.L
M.O.
M.C.

Fitting Pries
Rectangular 110/-
1..11, 95/-
F.R 45/-

F.R 1816
R.P. (scaled 0.100) 15/-
F.R 17/6
F.Sq. 2216
F. Sq. (1954 by Elliott) 25/ -
Desk Type 30/-
F. Sq. 816P.R.10/6
F. Sq. 6/8
Fat 10/-
F. Sq. (shunt required) 15/-
R

.P

.P 45/-
R 7/6
F. Sq. 6
R.P. (with shunt) 10/6/-
F.R
P.R 10/1E/6-

F.R 17/6
F.R

THE R.C. 3/4 WATT AMPLIFIER KIT. Compare the
advantages. Treble, base AND middle controls. For
orystal or magnetic pick-up. A.C. Mains 200/250 v.
Valve line-up: °VOGT, 8107 metal 6X5GT. Negative
feedback. Built on stove enamelled steel chassis,
measuring only Sin. x 4in. x If in. Four engraved
cream knobs are included in the price of the complete
kit with all necessary practical and theoretical diagrams
at 24/5/- only, plus 2/6 Packing and post or Instruction
Book fully illustrated for V-. Post free. This ampli-
fier can be supplied assembled. tested, and ready for
use at 25/5/- plus P. & P. Hearing is believing.

PRE-SET TUNER UNIT. (Manufacturers surplus). A two valve (TH41, VP410 supeehet
once unit covering two pre-set stations. Light and Horne services, for feeding direct
nto any aultable amplifier. Power requirements: 200 volt at 20 ma. D.C. and 4 v. at 2

amps. Built-in power supplies may be added if required. Dimensions. Sin. x 341n. x 71 in.
overall). Unit only. 45/- plus 2/6 P. & P. All components for built-in power supplies
with full modification details available for 20/. extra.

RETURN OF
A WINNER !!!

(Exclusive)
We have been moat fortunate in obtain-
ing further limited supply of this fine
and popular cabinet. Instantly rec-
ognised as being of leading High Quality manufacturers
stock, this trolley -type cabinet is finished in polished dark
solid walnut. Can easily be adapted to accommodate tape
recorder, amplifier, radio -gram etc., etc. External measure-
ments: 241in. x loin. x 291n. The whole Is mounted upon
"easy run" caetors. Unrepeatable at this price 45/19/6.
pita IN- C. A P.

RC2.A. Small Portable Gram Amplifier,
This little Amplifier is built around a
Printed Circuit and employs the very
latest highly efficient valve type ECIA2.
It is ideal for use where space is limited
Although of such email size 71n. x 154in.
x 2in. (overall) with a control panel
Slin. x reproduction is excellent.
A wide range tone Naito' is provided.
Output approx. 3 watts max. For use on
A.C. Mains 200/250 v. NOTE THE PRICE
59/8. plus 2/- P. A P.

RC1.A. AMPLIFIER. A small high Quality
gramophone amplifier employing the latest
circuitry and highly efficient miniature
valves. Very neat chassis finished in

bronze stove
enamel. Size
(overall) 51 x
4 x 51n. Valves
6%4, ECIA2
Output 9 watts

max. Gm-
trol& Vol-
ume. Tone/

On/01f.
For use on
AC maim
200/250 v.

Price £3/19/8 plus 2/- P & P

Have YOU had a copy of our 109 PAGE
comprehensive CATALOGUE? This
invaluable publication is only 2/-.
post free.

RC3.A. Small 3 -Valve Portable Cram
Amplifier. An excellent little amplifie
for portable gram, giving high quality
output. Separate Bane and Trebl
controls. 2-3 watts output. Vale
line-up: EZSO, EL84, ECCS3. Provision
for mounting 6iin. loudspeaker. Fully

Isolated from mains 200/250 v A.C.
Overall slam Olin. L. x 51in. H. x
21in. D. PRICE 23/19/6 (less Speaker
and Output Transformers), Plus 2/6
P. & P.

RC4.A. (STALLION). This is supplied
complete with high flux 81n. P.M. Speaker
and Baffle. Inemporatmg three octal
type valves 0Q7, 6V6 and 655, this robust
and wed -made unit
is ideal for use in
the larger type of
record player and is
equally suitable for
nee in conjunction
with a radio feeder
unit. Separate base
and treble controls
are provided: also provision is made for
an extension speaker and maims supplies
to gram. motor. Output approx. 4 watts.
Size overall 13th. x 41n. x 9ba. high.
For use on A.C. Mains 100/200/250 v.
PRICE 25/19/6, plus 2/6 P. A P. H.P.
terms 22/1916 deposit and four monthly
Payments of 16/6 per month.
Fits our portable cabinet " G " at 85/
without modification.

RECORD PLAYER CABINETS -to suit
all types of single record and auto -
changer unite. Priced from 45/-. :send
stamp for fully llluatmted Bet.

THE " ECONOMY FOUR " T.E.F. KIT. A
three -valve plus metal rectifier receiver.
A.C. mains 200/250 v. Medium and Long
waves. We can supply all required com-
ponents right down to the last nut and
bolt. Valve line-up 6E7, 617 sod 6V6
Chassis ready drilled. Cabinet size 121n.
long by bin. high by Ito. deep -Choice
of Ivory or brown Bakelite or wooden
walnut finish cabinet. Complete instruc-
tion booklet with practical and theoretical
diagrams. Each component brand new
and tested prior to packing. Our price
gE/10/- complete -Remember this set is

being demonstrated at our shop premises!
We proudly claim that our fully illus-
trated instruction booklet is the most com-
prehensive available for Elie type of re-
ceiver -Booklet available at 1/5 Post free.
Thls is allowed if kit is purchased later.
Plus 2/6 packing and carriage for complete
kit.

GRAMOPHONE MOTORS are m SHORT
SUPPLY(

COLLARO AC 3/554: Three speed, :tingle
player for
A.C.mahas
200/250 v.cream
complete
with turn-
over cry-
stal pick-
up incor-
porating
the well-
known high output " T " type head.
aridly limited quantity at 26/19/6 plus
3/6 p. and p.

FOUR -SPEED CHANGERS
Collaro RC456 Mixer Auto-Cleanger in
cream with Studio " 0 " insert. £9115i-
B.S.R. Monarch Mixer Auto -Changer.
in cream and gold. E8/15/-.
Both plea 316 p. and e. If .P. Terms
available. Stooks rapidly diminishing.

RECORDER AMPLIFIER
Well known menu-
actureea surplus).
This is a
brand new
amplifier
designed for
use with a
famous wire
recorder. A
simple modi-
fication is
all that Is
required to make
this unit ideal for
use with any Tape Deck.
Specifications : Valve line-up
7C5, 2AU7, 6B167, 6BR7.
6T4. Neon Record Level Indicator.
Controls: Volume/Record Level. Tone
Control, Record/Playback Switch. High
and Low level inputs for Mike and Radio.
External Speaker Socket. Bunt-ln Sin.
Loudspeaker with High Flux magnet:
Separate Power Pack. Dimenaionsi
Amplifier 51 in H. x 1141. W. x 2 /in.
D. Power Pack: x 61n. x 61n.
High (overall). Full modificatio. details
are supplied. Price £8/19/8. P. & P. 3/8.

10in. CABINET SPEAKER. Ideal for P.A.
etc. Comprises solid wood cabinet com-
plete with carrying handle. Painted dark
brown, with built-in good quality 10in.
P.M. (speaker, 3 ohm speech coil, complete
with lead and Igranic Jack plug. Brand
new. Price only 451-, plus 3/6 P. & P.

CLYNE RADIO LTD.
18, Tottenham Court Road,

London, W.I
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SELENIUM BATTERY
RECTIFIERS

L.T. Types
2/6 v. 1 a.h.w 1/9
6/12 v. 1 a.h.w...2/9
F.W. Bridge
6/12 v. 1 a 4/11
6/12 v. 2 a 8/9
6/12 v. 3 a 11/9
6/12 v. 4 a 1419
6/12 v. 6 a 19,9
6/12 v. 10 a 25/9
H.T. Type H W.
120 v. 40 mA 3/9
250 v. 50 mA 5/9
258 v. 80 mA 7/9
250 v. 150 mA 9/9
300 v. 250 mA. 12/11

CHARGING EQUIPMENT
ASSEMBLED
CHARGERS

6 v. 1 a 19/9
6/12 v. 1 a 25/9
6 v. 2 a 29/9
6/12v. 2 a 38/9
6112 v. 4 a 56/9
Above ready for use with
mains and output leads.
Cases well ventilated and
finished in stoved blue
hammer. Carr. and pack-
ing 3/6.

BATTERY CHARGER KITS
Consisting of Mains Trans-
former F.W. Bridge. Metal
Rectifier, well ventilated steel
case, Fuses, Fuse -holders,
Grommets, panels and circuit.
Carr. 216 extra.
6 v. or 12 v. 1 amp..... 22/9
6 v. 2 amps 25/9
6 v. or 12 v. 2 amps. .. 31/6
6 v. or 12 v. 4 amps. .. 5319
BATTERY CHARGER KIT
Consisting of F.W. Bridge
Rectifier 6/12 v. 5 a. Mains
Trans., 0-9-15 v. 6 a. output,
and ammeter. Only 49/9.
Post 3/-. Carr. 36.

ASSEMBLED
CHARGER

6 v. or 12 v.
2 amps.

Fitted Ammeterand selector
plug for 6 v. or
12 v. Louvred
metal case, fin-
ished attractive
hammer blue.
Ready for use
with mains and
output leads.
Double Fused.
Only 47/9

All for A.C. MAINS 200-250v., SO O.
Guaranteed 12 months

Assembled 6v. or 12v. 4 amps.
Fitted Ammeter and
variable charge sel-
ector. Also selector
plug for 6 v. or 12
v. charging. Double
fused. Well ven-
tilated steel case
with blue hammer
finish.
Ready for 75/-
use with mains and
output leads. Carr.
3/9. Or Deposit 13/9
and five monthly
payments 13/9.

(0.(0 TML

AM/FM RADIOGRAM CHASSIS
PUSH PULL 6-8 WATTS OUTPUT
Current manufacture. For 200-250 v. mains.
Covers L. and M. Wavebands plus F.M.
Valve line up: 12AT7, 6BJ6, 12AH8, HABC30,
19A85, 19AQ5, 19AQ5, 35W5. Only 22 gns. plus
7/6 carr. Or deposit £2/12/- and 9 monthly
payments of £2/12/-.
CO -AXIAL CABLE. 75 ohms. ;in., 8d. yard
Twin screened feeder 11d. yard.
DIAL BULBS. M.E.S., 8 v. 0.2 a., C/9 doz.
6.5 v. 0.3 a., 5/9 doz. 2.5 v. 0.3 a. 3/9 doz.

ELECTROLYTICS (current production).
NOT Ex Govt.

Tubular Types Can Types
8 mfd. 450 v 1/9 16gF 450 v. ..
8 mfd. 500 v
16µF 350 v
16gF 450 v.
16gF 500 v.
8-16µF 500 v
25gF 25 v
50gF 12 v
50 mfd. 25 v
90µF 50 v 1/9

2/6 16 mfd. 500 v. 3/9
1/11 320F 350 v. 2/11
2/9 32 mfd. 450 v. 4/9
3/9 100 mfd. 450 v. 4/9

8-8gF 450 v 2/114/11 8-1612F 450 v 3111
1/3 16-16gF 450 v 3/11
1/3 32-3214F 350 v 4/9
1/9 32-32gF 450 v. 5/9

100-100 mfd. 350 v.
100 mfd. 12 v. 1/9 5/9

100 mfd. 25 v. 2/3 64-120 mfd. 350v.
7/6

3,000 mfd. 6 v. 3/9 100-200 mfd
6,000 mfd. 6 v. 3/11 275 v. 6/11

Many others in stock.
VOLUME CONTROLS with long spindles, all
values, less switch, 2/9; with S.P. switch, 3/9.
EX GOVT. STEP UP/STEP DOWN
TRANSFORMERS. Double wound 80/100
watts. 10-0-100-200-220-240 v. to 5-0-75-115-
125-135 v. or Reverse. Only 11/9, plus 2/9 post.
10-0-100-200-220-240 v. to 9-0-110-122-136-
148 v. or Reverse. 200 watts, 35/9 plus 7/6 carr.
EX GOVT. METAL BLOCK PAPER

CONDENSERS
4 mfd. 500 v..... 2/3 8 mfd. 500 v 4/6
4 mfd. 1,000 v. .. 3/9 10 mid. 500 v. 3/9

OIL FILLED BLOCK CONDENSERS
Bryce 11-7 mfd. 500 v. New unused Govt.
surplus, only 5/9 each.

THE SKY FOUR T.R.F. RECEIVER
A design of a
3 valve 200-250
v. A.C. Mains
L. & M. wave
T.R.F. receiver
with selenium
rectifier. For
inclusion in
cabinet illustra-
ted or walnut
veneered type.

It employs valves 61(7, SP61. 6F6G, and is
specially designed for simplicity in wiring.
Sensitivity and quality is well up to standard.
Point -to -Point wiring diagrams, instructions
and parts list, 1/9. This receiver can be built
for a maximum of £4/19/6 including cabinet.
Available in brown or cream bakelite, or
veneered walnut.

5 CORE FLEX. 1-fenleys circular rubber
14/36. Each lead colour coded. 1/6 yard.
EX GOVT. MAINS TRANSFORMERS
All 230 v. 50 c/s. input
120-0-120 v. 40 mA. 5/9
250-0-250 v. 60 mA., 6.3 v. 3 a., 6.3 v.

a. Potted 41-31-3in. 11/9
HEAVY DUTY OIL FILLED MAINS

TRANSFORMERS
Suitable welding or soil heating. With input
of 200-250 v. 50 c.p.s., output is 12 v. 80-100
amps. Only £6/19/6, catr. 7/6.
EX -GOVT. VIBRATOR UNITS. 12 v. input
280 v. output. Suitable for car radio, etc. 16/6.

MANUFACTURERS SURPLUS
TRANSFORMERS. Primary 200-240-
250 v. Drop through type 250-0-250 v. 70
mA. 6.3 v. 3 a., 11/9. Postage 2/9.

EX GOVT. SMOOTHING CHOKES
250 mA., 5 H., 50 ohms. 1219
150 mA., 10 H., 50 ohms. 10/11
100 mA., 10 H., 100 ohms 6/9
100 mA., 5 H., 100 ohms., Tropicalised 3/11
50 mA., 50 H., 1,000 ohms. 6/9

EX -GOVT. CASES. Well ventilated,
black crackle finished, undrilled cover. Size
14-10-8/ins high IDEAL FOR BAT-
TERY CHARGER OR INSTRUMENT
CASE. COVER COULD BE USED FOR
AMPLIFIER. Only 9/9, plus 2/9 post.
Size 131in. x 8in. x 61in. with undrilled
perforated cover finished in stoved grey
enamel, 7/9, plus 2/9 post.
SPECIAL OFFERS. Small 2 gangs .0005
mid., 4/9. Electrolytics 32-32-32 mfd.
250 v., 2/9 each or in lots of six, 2/3 each.

R.S.C. BATTERY TO MAINS
Type BM1. An all dry bat-
tery eliminator. Size 51 x
4i x 2in. approx. Completely
replaces batteries supplying
1 4 v and 90 v. where A.C.
mains 200-250 v. 50 c/s. is
available. Suitable for all
battery portable receivers
requiring 1.4 v. and 90 v.
This includes latest low
consumption types. Complete
kit with diagrams, 39/9, or
ready for use, 46/9.

CONVERSION UNITS
Type BM2. Size 8 x 51 x
2iin. Supplies 120 v., 90 v.,
and 60 v., 40 mA. and 2 v.
0.4 a. to 1 amp. fully smoothed
THEREBY COMPLETELY RE-
PLACING BOTH H.T. BAT-
TERIES AND L.T. 2v.ACCUMU-
LATORS when connected to
A.C. mains supply 200-250 v.
50 c/s. SUITABLE FOR
ALL BATTERY RECEIV-
ERS normally using 2 v.
accumulator. Complete kit
with diagrams and instructions
49/9 or ready for use 59/6.
T.V. CABINETS. For 15
16 or 17in. tube. Table
model with doors. 79/6
carr. 7/6.

JUNCTION TRANSISTORS for Audio stages. Only 7/6.
MINIATURE MOTORS. 24/28 v. D.C. or A.C. Size only
21 x 11ins. Spindle Hins. long, ;in. diam. Made by Hoover
Ltd.. Canada. Price only 9/9.
M.E. SPEAKERS. 2-3 ohms R.A. 8in. Field 600 ohms, 11/9.

R.S.C. TRANSFORMERS
FULLY GUARANTEED.

MAINS TRANSFORMERS
Primaries 200-230-250 v. 50 c/s.

FULLY SHROUDED UPRIGHT MOUNTING
250-0-250 v. 60 m.A., 6.3 v. 2 a., 5 v. 2 a. 17/6
350-0-350 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a. 19/9
250-0-250 v. 100 mA., 6.3 v.-4 v. 4 a., c.t.,

0-4-5 v. 3 a.
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a
250-0-250 v 100 mA., 6.3 v. 6 a., 5 v. 3 a ,

for R1355 conversion
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 tr. 3 a
300-0-300 v. 100 mA., 6.3 v. 4 v. 4 a. c.t ,

0-4-5 v. 3 a.
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a
300-0-300v. 130 mA., 6.3v. 4 a., c.t., 6.3v

1 a., suitable for Mullard 510 Amplifier
350-0-350 v. 100 mA., 6.3 v.-4 v. 4 a., c.t.

0-4-5 v. 3 a.
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a.
350-0-350 v. 150 mA., 6.3 v. 2 a., 6.3 v.

2 a., 5 v. 3 a.
425-0-425 v. 200 mA., 6.3 v. 4 a., c.t ,

6.3 v. 4 a., c.t., 5 v. 3 a., suitable
Williamson Amplifier, etc.

450-0-450 v. 250 mA., 6.3 v. 6 a., 6.3 v
6 a., 5 v. 3 a. 69/6
TOP SHROUDED DROP -THROUGH TYPE

260-0-260 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a. 16/9
350-0-350 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a. 18/9
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 22/9
300-0-300 v. 100 mA., 6.3 v.-4 v. 4 a.,

c.t., 0-4-5 v. 3 a.
350-0-350 v. 100 mA., 6.3 v. 4 a., c.t., 5 v

3 a.
350-0-350 v. 100 mA., 6.3 v.-4 a. 4 a

c.t., 0-4-5 v. 3 a.
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a.

25/9
23/9

31/-
25/9

26/9
23/9

33/9

26/9
33/9

33/9

49/9

23/9

22/9

23/9
29/9

VIBRATORS. Oak and Wearite Syn-
chronous 7 pin 2 v., 7/9, 6 v. 8/9.

INTERLEAVED AND IMPREGNATED.
FILAMENT TRANSFORMERS
Primaries 200-250 v. 50 c/s.
6.3 v. 1.5 a. .. 5/9
6.3 v. 2 a. .... 7/6
0-4-6.3 v. 2 a. 7/9
12 v. I a. .... 7/9

6.3 v.3 a. ....
6.3 v. 6 a. ....
12 v. 3 a. or

25 v. 1.5 a...

8/11
17/6

17/6

CHARGER TRANSFORMERS
All with 200-230-250 v. 50 c/s. Primaries:
0-9-15 v. 1 a., 11/9; 0-9-15 v. 3 a., 16/9;
0-3.5-9-17 v. 3 a., 17/9; 0-9-15 v. 5 a., 19/9;
0-9-15 v. 6 a., 23/9.

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/s.
120 v. 40 mA., 5-0-5 v. 1 a. 14/9
90 v. 15 mA., 6-0-6 v. 250 mA. 9/11

OUTPUT TRANSFORMERS
Midget Battery Pentode 66:1 for 3S4, etc 3/6
Small Pentode 5,0000 to 30 3/9
Standard Pentode, 5,0000 to 30 4/9
Standard Pentode, 8,0000 to 311 4/9
Push -Pull 8 Watts 6V6 to 5 ohms. 8/9
Push -Pull 10-12 Watts 6V6 to 3n or 150 15/9
Push -Pull 10-12 Watts to match 6V6 to

3-5-B or 150 16/9
Push Pull EL84 to 3 or 15 ohms 16/9
Push Pull 15-18 Watts, sectionally wound,

6L6, KT66, etc., to 3 or 15 ohms 21/9
Push -Pull 20 Watt high -quality section-

ally wound, 6L6, KT66, etc., to 3 or 150 47/9

SMOOTHING CHOKES
250 mA., 5 H., 100 ohms. 11/9
150 mA., 7-10 H., 250 ohms. 11/9
100 mA., 10 H., 200 ohms 8/9
80 mA., 10 H., 350 ohms. 5/6
60 mA., 10 H., 400 ohms. 4/11
1 amp. 0.5 ohm. L.T. type 6/6
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For 200-250 v. 50 c.o.s. A.C. Mains. Chassis and P.U. connec-
tions fully isolated. Fitted vol. (with mains twitch) and Tone
Control. Designed for use with any kind of single player or
record changing unit. Output for 2-3 ohms speaker. Guaran-
teed 12 months (valves 8 months). Only 69/9 cart. 3/9.

R.8.C. 4-5 WATT HIGH GAIN AMPLIFIER
TYPE A5

A. highly sensitive 4 -
valve quality amplifier
for the home, small
club, etc. Only 50 milli-
volts input is required
for full outpost so that it
is suitable for use with
the latest high-fidelity
pick-up heads in addi-
tion to all other types of
pick-ups and practically
all mikes. Separate Bass
and Treble controls are
provided. These give
full long playing record equalisation. Hum level is negli-
gible being 71 D.B. down 15 D.B. of negative feedback is
used. R.T. of 300 v. 26 mA. and L.T. of 0.3 v. 1.5 a is
available for the supply of a Radio Feeder Unit or Tape
Deck pre -amplifier. For A.C. mains input of 200-230-250 v.,
50 c/s. Output for 2-3 ohm speaker. Chassis is not olive.
Kit is complete in every detail and includes fully punched
chassis (with baseplate) with the blue hammer finish, and
point-to-point wiring diagrams and instructions. Exceptional
value at only £4/15/., or assembled ready for use 25/.
extra. plus 3)6 carriage. Or Deposit 221- and five monthly
payments of 22/- for assembled unit.

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER
A highly sensitive 4 -valve amplifier using negative feedback
and having an excellent frequency response. Pre -amplifier
and Tone Control stages are incorporated with separate
Bass and Treble controls giving full tone compensation for
Long Playing records. Suitable for any kind of pick-up
including latest high fidelity types. H.T. of 250 v. 20 mA.
and L.T. 6.3 v. 1 a. available for supply of Radio Feeder
Unit. etc. ONLY 40 millivolts Input required for full
output. Folly isolated chassis with baseplate. For A.C.
mains 200.250 v. 50 cycles. Output for 2-3 ohm speaker.
Complete kit of parts with point-to-point wiring diagrams
and instructions. Only 93/15/-. can, 3/6 or factory built
2216 extra. Or Deposit 18/8 and five monthly payments of
18/6 for assembled unit.
P.M. Speakers recommended for use with A7, A5

or L45 amplifiers.
Pleseey 121n. 8 ohm, 29/11. 6 lin. Celeation and Goodmans
with high aux density magnet 19/9.

32

R.S.C. A10 ULTRA LINEAR 30 WATT AMPLIFIER
NEW 1957 DESIGN. HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SIX
VALVES. EF86, EF86, ECC83, 807, 807,
GZ34. Tone Control Pre -amp stages are
incorporated. Sensitivity is extremely high.
Only 12 millivolts minimum input is required
for full output. THIS ENSURES THE
SUITABILITY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
UP. Separate Bass and Treble controls give
both " lift " and " cut " with ample tone
correction for long playing records. An
extra input with associated vol. control
is provided so that two separate inputs such
as " mike " and gram, etc., etc., can be
simultaneously applied for mixing purposes.
AN OUTPUT SOCKET WITH PLUG IS
INCLUDED FOR SUPPLY OF 300 v.
20 mA. and 6.3 v. 1.5 a. FOR A RADIO
FEEDER UNIT. Price in kit form with easy
to -follow wiring diagrams.
Cover as illustrated lO GNS.
17/6 extra. Only car. 10/-.
Or Factory built with 12 months' guarantee £12/19/6. TERMS ON etc. We can supply
ASSEMBLED UNITS. DEPOSIT 35/9 and 9 monthly payments verters, etc., at keen
of 28/11. EXPORT ENQUIRIES INVITED

Type 807 output valves are used with High
Quality Sectionally wound output trans-
former specially designed for Ultra Linear
operation. Negative feedback of 20 D.B. in
main loop. CERTIFIED PERFOR-
MANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response ± 3 D.B.,
30-20,000 c/cs., Tone Controls1± 12 D.B. at
50 c/cs., + 12 D.B. to - 6 D.B. at 12,000
c/cs., Hum' and noise 70 D.B. down. Good
quality reliable components used.Chassis finish
blue hammer. Overall size 12 x 9 x 9in. approx.
Power consumption 150 watts. For A.C. mains
200-230-250 v. 50 c/cs. Outputs for 3
and 15 ohm speakers. EQUALLY SUIT-
ABLE FOR THE CONNOISSEUR OR
FOR LARGE HALLS, CLUBS, or OUT-
SIDE FUNCTIONS. IDEAL FOR USE
WITH MUSICAL INSTRUMENTS SUCH
AS STRING BASS, ELECTRONIC OR-
GAN, GUITAR, etc. FOR DANCE
BANDS, GARRISON THEATRES, etc.,

Microphones, Speakers, 12 v. Rotary Con -
cash prices or on terms with amplifiers.

LT/45 HIGH QUALITY TAPE DECK AMPLIFIER
COMPLETE with POWER PACK and OSC. STAGE. Suitable for Collard, Lane.
Truvox, Aspden, Breunel, etc., etc. State make of Deck when ordering.
Chassis size 12-7-3in Overall sire 12-7-6Iin. For 200-250 v. 50 Ws. A.C.
mains. Output for standard 2-3 ohm speaker. Only 15 millivolts input required
for full recording. Only 2 millivolts minimum input required from recording
head. Magic Eye recording level indicator. Provision for feeding P.A.
amplifier. Negative feed -back equalisation. Linear frequency response
-E3 D.B. 50-11,000 c/ce. Facilities for recordings at 15in., 74 in. or 3/in.
per second. Automatic equalisation at the turn of a knob. When switching

nom record to playback position automatic

12 Readp for use. demagnetisation of heads is assured. Separate
GNI3, Carr. 7/6. gain and output controls. Valves type ECC33,

ECC83, ELS4, EZ80, E3134. Output 4 watts.
Unit supplied with makers' 12 months' guarantee. We know of no other
make which represents the same exceptional value. We can supply Decks
and microphones with above at a special inclusive price. Leaflet 6d.

LINEAR LG3 MINIATURE 3 WATT GRAM. COLLARO RC456 4 SPEED AUTO -CHANGERS
With studio pick-up with turnover head.
BRAND NEW. Cartoned, latest model. For
200-250 v. 50 c.p.s. A.C. mains. Very limited
number at only £8/19/6. Carr. 5/6.

COLLARO RC54 3 SPEED AUTO-OHANGER
As above unit but for normal 3 -speed requirements. Brand
new cartoned but for 110 v. 50 c.p.s. A.C. mains. So that
the unit can be operated from normal 200-250 v. A.C.
mains we are eupplying free with every changer a suitable
auto -transformer with input and output voltages clearly
marked. Limited number only. 7 gns. Carr. 5;6.

PORTABLE CABINETS. Attractively designed and
finished in 2 tone rexin.e. Provision for speaker and ampli-
fier. Inside dimemione 174 x 12Iin. Depth Tin. 59/6
plus 8d 14in. Carriage 5/-.

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER.
Suitable for use with Garrard, B.S.R. or any other record
playing unit, and most microphones. Total negative feed-
back 12 db. Separate Bass and Treble Controls. For
convenience when mounted in cabinet, mains switch is
incorporated in control For A.C. mains input of 200-250 v.
50 c.p.e. Output for 2/3 ohm speaker. Three miniature
Mullah valves used. Size of unit only 6 x 5 x 51.in high.
Chassis is fully isolated from mains. Guaranteed 12 months.
Only 25/19/6. Or Deposit 22/- and five monthly Pay-
ments of 22/-. Bend S.A.E. for leaflet.

PLESSEY
DUAL

CONCENTRIC
12in. P.M.
SPEAKERS

(15 Ohms), consisting of a
high quality 12in. speaker.
of orthodox design, support-
ing a small elliptical spea-
ker ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
for use with our AS or any
similar amplifier. Rating is
10 watts. Price only
25/1716. Or Deposit 13/ -
and nine monthly payments
of 131,

R.S.C. ULTRA LINEAR
12-I4WATT AMPLIFIER

NEW 1957 MODEL All HIGH-FIDELITY PUSH-
PULL AMPLIFIER WITH " BUILT-IN " TONE

CONTROL, PRE -AMP. STAGES
Two input sockets with associated controls allow mixing
of " mike " and gram. as In A10. High sensitivity. Includes
5 valves, 110083, ECC83, EL84, EL84, 5Y3, High Quality
sectionally wound output transformer, specially designed
for Ultra Linear operation, and reliable small condensers
of current manufacture. INDIVIDUAL CONTROLS
FOR BASS AND TREBLE " Lift " and " Cut " Frequency
response ±3dB, 30-30,000 c/cs. Six negative feedback
loops. Hum level 60 dB. down. ONLY 23 millivolts INPUT
requited for FULL OUTPUT. Suitable for use with all
snakes end types of pick-ups and microphones. Comparable
with the very best designs. For STANDARD or LONG

PLAYING RECORDS. For MUSICAL INSTRUMENTS
such as STRING BASS, GUITARS, etc. OUTPUT SOCKET
with plug provides 300 v. 30 MA. and 6.3 v. 1.5 a For
supply of a RADIO FEEDER UNIT. Size approx.
12-9-71n. For A.C. mains 200-230-250 v. 60 c/cs. Output
for 3 and 15 ohms speakers. Kit is complete to last nut.
Chassis t, fully punched. Full instructions and point-to-
point wiring diagrams supplied. Despite improved perfor-
mance due to use of latest miniature valves mice remains
as previous model but extra input now standard.
Only at WIS. or factory built 45/. extra.

I, Carr. 10/, If required louvred metal cover with
2 carrying handles can be supplied for 17/6. TREKS ON
ASSEMBLED UNITS. DEPOSIT 25/6 and nine monthly
Payments of 254

LINEAR " DIATONIC " 10 -WATT HIGH FIDELITY
AMPLIFIER. Incorporating pre -amp. For A.C. maim
input 200-230-250 v. 50 c.o.s. A compact attractively
finished unit with two separately controlled inputs, and
outputs for 3 and 15 ohm speakers. Separate Base and
Treble controls. Five latest type miniature Mullard valves.
Only 12 Ons. Send S.A.E. for leaflet and credit terms.

W.B. " STENTORIAN " HIGH FIDELITY P.M. SPEAKERS.
FIFI012, 10 watts, 15 ohm (or 3 uhm) speech coil. Where a
really good quality speaker at a low price is required, we
highly recommend this unit with an amazing performance.
54/10/9. Please state whether 3 ohm or 16 ohm required.

P.M. SPEAKERS. 2.3 ohm Sin. Goodmans 17/9. 7 x 41n.
Elliptical, 1916, 61in. Rola, 19/9. Sin. Rola, 19/9. 10in.
R.A., 2919. 12in. Plessey 3 ohms, 10 watts, 59/6.

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). A 'Triode Ileptode
F/changer is used. Pentode I.F. and double Diode Second
Detector. Delayed A.V.C. is arranged so the.. A.V.C. dis-
tortion Is avoided. The W. Ch. Sw. Incorporates Gram.
position. Controls are Tuning, W., Ch., and Vol. Output
will load most Amplifiers requiring 500 in.V. input depending
on Ae. location. Only 250 v. 15 mA. H.T. and L.T. of
6.9 v. 1 amp. required from amplifier. Size of unit approx.
9-6-71. high. Send B.A.E. for illustrated leaflet. Total

Terms: C.W.O. or C.O.D. No C.O.D. under El. Postage 1/9 extra on all orders under bolldIng cost is 84/15/, Point-to-point wiling diagrams

E2, 2/9 extra under ES unless carriage charge stated. Full Price List 6d. Trade List 5s. and instructions, 216.

Open to Callers: 9 a.m. to 5.30 p.m. Saturday until I p.m., S.A.E. please with all enquiries. RECORDING TAPE. 1,200 ft. Reels Puretone, Medium
everiatisity, 15/9.

THE CALLS. LEEDS, 2.
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MIDGET RECORDER
MOTORS

Size only If x I x 2fin. Will operate
from 4.5 to 24 volt D.C. Fitted with
reduction gear. Supplied brand new,
12/6 each. P.P. 1/-.

H.D. AUTO TRANSFORMER. 110/230
volts, 1,000 watts, 79/6 each. P.P. 5/-. Also
150 watts, 21/.. P.P. 2/-.
L.T. TRANSFORMER BARGAIN. Inpu
200/250 volts. Output 12 volts 5 amps
Brand new, 12/6 each. P.P. 2/6.

SURPLUS TRANSISTORS
Junction type, P.N.P. Red spot, for audio,
10/.. Blue spot, R.F. 1.6 mc/s., 15/-.
Few only genuine Mullard 0071 or
0070, 12/6 each.
MINIATURE TRANSFORMERS.

fin. sq. 4.5 : I or 10 : I, 4/6 each.
SUB MINIATURE CAPACITORS.
Size only f x fin., 6, 8, 16 or 30 mfd. 3 or
6 volt. 2/9 each. .001, .002, .005, .01, .02,
or .04 mfd., 9d. Miniature 2 gang 365 pf.,
8/6 each.

6FT. POST OFFICE RACKS. Standard
I9in. " U " channel type, 79/6 each.
P.P. 12/6.

CRYSTAL
MICROPHONE

INSERTS

00 4 Sensitive, ideal for tape
# recorders, amplifiers,

etc., 5/6 each. P.P. 6d.

POST OFFICE JACK LEADS. 4fc.
screened lead fitted with 2 standard jack
plugs, brand new, 3/- each. P.P. 6d. Standard
socket. 9d.

WESTON DUAL RANGE
OHMMETER

Incorporates a 21 in. moving coil meter,
ranges, 2,000 and 200,000 ohms. Supplied
brand new with leads and leather carrying
case, 39/6 each. P.P. 2/6.

HEAVY DUTY L.T. TRANSFORMERS.
Input 230 volts. Output 17.5 volts, 35 amps.
(service rating, OK 50 amps.). Brand new,
72/6 each, P.P. 5/-.

HOOVER ROTARY TRANSFORMERS.
Latest type, small. 24 volt D.C. input, 210 v.
140 ma. output. New, 15/6 each. P.P. 2/-.

HEAVY DUTY SLIDER. I ohm, 12 amps,
brand new, 6/6. P.P. 1/9.

R.C.A. OUTPUT TRANS-
FORMERS

Completely potted. Centre tapped
primary, 8,000 ohms. Secondary tapped,
3, 7.5, 15, 500 or 600 ohms. Separate
feedback winding. 15 watts rating. Ideal
for 6L6, KT66, EL84's etc., brand new,
27/6 each. P.P. 2/ -

ROTARY CONVERTORS. Input 24 v.
D.C. Output 230 volts A.C. 50, cycles 100
watts. Supplied unused, 92/6 each. P.P. 5/-.

A.R.88 WAVECHANGE
SWITCHES

Ceramic, 8 bank, 6 position, complete with
screens. Brand new, 17/6 each. P.P. 2/6.

11:11(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

3;0 LISLE STREET, LONDON, W.C.2

MODULATOR 67

These bargain in-
struments contain a
COMPLETE A.C.
MAINS POWER
PACK. Input 230
volts 50 cycles. Out-

put 350 volts. 120 mA. and 6.3
volts 5 amps. Choke and con-

denser smoothed and uses 5Z4 rectifier. (Trans-
former actually 200 mA.). Also included in the unit
are II other valves, 5 SP6I, I VRI 16, 2 EB34 and 3
EA50, and many other useful. components, pots,
resistors, switches, etc. Size of case 18 x 9 x 7in.,
which is finished in grey. Supplied brand new, 49/6
each. P.P. 7/6.

HALLICRAFTER 8. 36A. V.H.F. COMMUNICATION
RECEIVERS. Improved version of S.27. Specification
Completely self contained except for headset or speaker
Operation 110/230 volt A.C. Superhet receiver, for A.M
or F.M., incorporating R.F. and 3 I.F. stages, A.V.C.
noise limiter, and 5 meter. Frequency coverage 27.8
to 143 mc/s. Supplied brand new, 445 each. P.P. 15/-.

COSSOR DOUBLE BEAM
OSCILLOSCOPE

TYPE 339A. Standard model. Operation 110/200/
250 volt A.G. Ten time base positions, 6 cps. to
250,000 cps. Input frequency range, 10 cps. to 2
mc/s. Offered in perfect operational condition, fully
tested, 427/ 1 0/- each. P.P. £I.

MARCONI SIGNAL GENERATORS. Laboratory
'nstruments at a fraction of original cost. Operation of al
types, 200/250 volt A.C. Type TF-390G. Frequency
coverage 16 to 150 mc/s. Brand new with leads and charts
425 each. P.P. £1. Ditto 4 to IGO mc/s., 422/10/-. Type
TF-5 I7G. Frequency coverage 16 to 58 mc/s. and 150 to
300 mc/s. Brand new £35 each. Ditto complete with TF-
675 pulse generator, E42/10/-. P.P. £1.
Type TF-I44G. Standard model. Frequency coverage
85 kc/s. to 25 mcis. Completely overhauled, E75. P.P. £1.

AMERICAN BEACON
TRANSMITTER/RECEIVERS

RT 37/PPN-2. Brand new and boxed, complete with
instruction book. Equipment comprises transmitter/
receiver with 9 valves (5 3A5, 3 ISS and I IRS), with
built-in 2 v. vibrator power pack, spare vibrator,
head -set connector leads and 10ft. collapsible aerial.
Frequency coverage 214/238 Mc/s. Price 72/6 each.
P.P. 6/-.

AMERICAN ROTARY TRANS-
FORMERS

Models available for either 6 or 12 volt D.C. input
Output 2.50 volts D.C. 80 mA. Ideal for car radios or
razors, etc., brand new 22/6 each. P.P. 3/-.

HEAVY DUTY MAINS ISOLATING TRANS
FORMERS. Specification: -Primary 230 volts 3 amps
Secondary 230 volts 3 amps. (service rating, OK 5 amps.)
Ideal for laboratory or workshop use. Supplied brand
new in original transit cases, L6/10/- each. P.P. 10/-.
R.I155 SUPER SLOW MOTION DRIVES. Improved
version as fitted to Model L and N. Supplied brand new
and boxed, 12/6 each. P.P. 1/6.

AMERICAN GEARED MOTORS
American 24 volt
D.C. motor with
built-in precision
gearbox giving twin
outputs 20 r.p.m.

and 6 r.p.m. Will also operate
on 12 v. giving reduced out-
puts. Size 7in. x Itin Shaft
dia. fin. Supplied brand new
only 19/6 each. P.P. 3/-.

ADMIRALTY REFLEX
RE-ENTRANT P.A.

LOUDSPEAKERS
Twin units. Impedance 3 ohms. Extremely
sensitive and directional. Ideal for all
outside work. Complete with 600 ohm
line transformer. Price 32/6 each. P.P. 5/-.

PARMEKO PRESSURE UNITS. Heavy
duty, 3 ohm coil. Not new but all tested,
39/6 each. P.P. 3/-.
L.T. TRANSFORMER BARGAIN. Input
200/250 volts. Output tapped, 3, 6, 9, 12, 24
or 36 volts 5 amps. 35/-. P.P. 3/-.

A.C. MAINS BLOWER
MOTORS

220/230 volt 300 watts. If in. dia. outlet.
Housed in metal box and fitted with dust
filter pads. Supplied complete with 4
spare filters, 2 way outlet adaptor and 2
lengths of hose. Brand new only, 44/19/6
each. P.P. 7/6.

COPPER AERIAL WIRE. Ex-U.S.A. 300ft
reels, 3/6. P.P. 1/..
ALUMINIUM CHASSIS. Best quality
18 swg. Four sided, reinforced corners.
6 x 4 x 2fin., 3/6 10 x 7f x 2fin., 5/3
7f x 5f x 2fin., 4/6 13f x 9 x 2fin., 6/9
III x 7f x 2fin., 6/.. Postage 1/- all sizes.

BARGAIN 6.3 VOLT FILA-
MENT TRANSFORMERS

Potted, hermetically sealed, ceramic
terminations, all brand new. Made by
famous manufacturer.
Type I. 200/250 volt input. Outputs:
6.3 v. C.T. 5.6 amp., tapped 5 v.; 6.3 v.
C.T. 4.8 amp., tapped 4 v.; 6.3 v. C.T.
I amp., tapped 4 v., 19/6 each.
Type 2. 200/250 v. input. Output:
6.3 v. C.T. 3.3 amp., tapped 5 v.; 6.3 v.
C.T. I amp., tapped 4 v.; 6.3 v. C.T.
.9 amp.; 6.3 v. C.T. .6 amp., 15/6 each.
Postage both types, 2/-.

BENDIX COMMAND TRANSMITTERS
2.1 to 3 me/s. Complete with all valves and
crystal, 22/6 each. P.P. 3/-.
460 KC/S B.F.O. UNITS. Brand new and
complete with 155 valve. Fully screened in
aluminium case, only 8/6 each. P.P. 1/-.

AMERICAN SUPER LIGHT-
WEIGHT HEADPHONES

Magnetic type, res. 50 ohms. Fitted with
rubber earmoulds to fit inside the ear.
Extremely good quality, ideal for com-
munication receivers etc., supplied brand
new, 15/. pair. P.P. 1/-.

TRANSFORMER BARGAIN. Inpu
200/250 volts. Output 250/0/250 volts 200
mA. 6.3 volt 4 amp., 5 volt 2 amp. Brand new
27/6 each.

6 VOLT VIBRATOR PACKS
Output 120 volts 30 mA. Fully smoothed,
uses standard Mallory 4 pin vibrator.
Supplied brand new and boxed, 12/6
each. P.P. 2/6.

MAINS NEON PANEL INDICATORS.
Chrome escutcheon. 200/250 v. Red, amber
or clear, 3/9 each. P.P. 6d.
HEATER TRANSFORMER. Brand new.
npuc 230 volts. 6.3 volt 1.5 amp. output 5/9

each. P.P. 1/-.

50 MICROAMP METERS
2fin. flush mounting meter housed in
grey instrument case, complete with a
chrome handle. Resistance 800 ohms.
Supplied brand new and tested, 59/6
each. P.P. 2/6.

HOURS OF BUSINESS: 9 a.m.-6 p.m. Thursday I p.m. Open all day Saturday. Please print name and address clearly.
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LOOKTHOUSANDS OF BARGAINS AVAILABLE WHICH WE ARE UNABLE TO
ADVERTISE. IT IS WORTH YOUR WHILE TO PAY US A VISIT

SMOOTHING
CHOKE BARGAINS

4H. 22.5 mA. 4/6 10H. 120 mA. 8/6
8H. 50 mA. 5/6 15H. 60 mA. 5/6
8H. 250 mA. 10/6 I5H. 300 mA. 10/6
9H. 100 mA. 7/6 20H. 120 mA. 10/6
10H. 60 mA. 4/6 30H. 30 mA. 3/6
Collins potted choke 8H. 100 mA. 8/6
Bargain Parmeko choke 5H. 200 mA. 5/6
Rich and Bundy choke 50H. 120 mA. 15/6
Swinging choke 8/40H. 30/300 mA. 10/6
Swinging choke 3.6/4. 2H. 250 mA. 10/6
P.P. under 10/- 1/3, over 10/-, 21-.

8 MFD. PAPER CONDENSERS. Brand
new T.C.C. visconol type. 750 volts working
5/6 each. P.P. 1/-.
CONVERTOR TRANSFORMERS. Mid-
get. Input 220/240 volts. Output 220 volts
25 mA., 6.3 volts I amp. New, 10/6. P.P. 1/-.
Midget contact rectifier to suit, 7/6. P.P. 6d.

DYNAMO EXPLODER UNITS
Used for detonating explosive charges.
Operation is by hand generator, giving
1,800 volts D.C. across output terminals.
Ideal also for use as photo flash generator.
Brand new only E3/19/6 each. P.P. 5/-.

CHARGING AND MODEL TRANSFORMERS.
I. Pri. 200/250 v. Sec. 3.5, 9 or 17 v. I amp., 9/9
2. Pri. 200/250 v. Sec. 3.5, 9 or 17 v. 2 am p.,14/3.
3. Pri. 200/250 v. Sec. 3.5, 9 or 17 v. 4 amp., 16/6
4. Pri.200/250 v. Sec. 6.3 v. 3 amp., 8 v. 1.5 amp

9/6.
5. Pri. 200/250 v. Sec. tapped, 3, 4, 5, 6, 8, 10,
12, 15, 18, 20, 24 or 30 volt 2 amp., 18/6.
Postage 1/6 all types.
L.T. METAL RECTIFIERS. Full wave and
bridged. 12 v. I amp., 6/3; 12 v. 2 amp., 9/3;
12 v. 4 amp., 13/9; 24 v. I amp., 12/6; 24 v.
4 amp., 22/6. P.P. 1/- all types.

0-1 MA. METERS
Brand new moving
coil meters, round
flush mounting with
21 in. scale, calibrated
0/300 volts. Re-
sistance 100 ohms.
Supplied complete
with rectifier. 25/ -
each. P.P. 1/-.

AMERICAN BD -9I SWITCHBOARDS.
25 line, complete with automatic ringer and
seat, etc., brand new, 650. P.P. E2.
INSTRUMENT POTENTIOMETERS.
Brand new Colvern type. 100,000 ohms, 10
watts, 3fin. dia. Ideal for bridges, etc., 10/6.
Ditto twin gang 5,000 ohms, 10/6. P.P. 1/..

INSTRUMENT TRANSFORMERS.
Parmeko. Input 230 volts. Output H.T. 195
volts 85 mA. tapped 130 v. and 65 v. L.T. 6.3 v.
5 amp., 6.3 v..3 amp. Brand new, 14/6. P.P. 1/6,

ADMIRALTY 12 VOLT D.C.
MOBILE AMPLIFIERS

Separate mic. or gram. inputs. Output
10 watts, matched, 3, 15 or 600 ohms.
Not new, but all tested, E8/19/6 each.
P.P. 51 -

SOUND POWERED BALANCED AR-
MATURE EARPIECES. Brand new, 3/6
each. P.P. 9d. inserts only, 1/9. Brand new
sound powered handsets, 19/6 each. P.P. 1/-.

G.P.O. BELL UNITS. Supplied brand new
complete with 2 bells, induction coil, etc.,
7,6 each. P.P. 216.

BARGAIN GRAM MOTORS
Garrard centre drive motors complete
with turntables. 200/250 volt A.G.
Adjustable mechanically from 0 to 45
r.p.m. Only 22/6 each. P.P. 3/-.

TRANSMITTER:RECEIVER No. 19
MK. II COMPLETE KITS

Brand new in original
transit cases. Equip -

1,13 ment comprises TX/
RX, 12 volt rotary
power pack, vario-

s meter, control boxes,
-2 all necessary con-

necting leads, aerial base and mounting platform.
For R.T. or C.W. frequency coverage A set, 2 to 8
me/s. B set, 229 to 241 mc/s and intercom system.
Complete with 15 valves and tuning meter. Only
611/19/6 each. P.P. E2.
Also available transmitter/receiver complete with
power pack only, in very good condition, E5/10/ -
each. P.P. 15/-.

CHEAP "C" CORE TRANSFORMERS
Wonderful offer. Made to highest specification,
fully potted, hermetically sealed, ceramic terminations,
fully tropicalized. ALL BRAND NEW.
I. 230 v. primary. Sec. 510/0/0510 v. 300 mA. 375/0/375
v. 100 mA. 6.3 v. 9 a. 2 x 6.3 v. 2 a. 2 x 6.3 v. I a.
6.3 v. 1.5 a. 6.3 v..5 a. 5 v. 3 a. 82/6. P.P. 5/-.
2. 230 v. primary. Sec. 360/0/360 v.200 mA. 360/0/360 v.
65 mA. 6.3 v. CT. 5 a. 6.3 v. CT. 2 a. 6.3 v. 5 a. 5 v. 4 a.
5 v. 3 a. 65/-. P.P. 4/6.
3. 230 v. primary. Sec. 350/0/350 v. 400 mA. 25 v.
I a. 21 v..5 a. 6.3 v. 5 a. 6.3 v. I a. 5 v. 4 a., 75/-. P.P. 5/-.
4. 230 v. primary. Sec. 665/0/665 v. 50 mA. 800 v.
5 mA. 4 v. 4 a. 2 v. 1.5 a., 42/6. P.P. 2/6.
5. 200/250 v. primary. Sec. 350/0/350 v. 180 mA. tapped
250 v. 6.3 v. 1.5 a. 5 v. 3 a. 42/6. P.P. 2/6.
6. 115/230 v. primary. Sec. 430/0/430 v. 200 mA.
common tapping 950 v. 5 mA. 35/-. P.P. 2/6.
7. 200/250 v. primary. Sec. 250/0/250 v 50 mA. 6.3 v.
I a. 19/6. P.P. 1/6.
8. 230 v. primary. Sec. 3,850 v. 5 mA. 4 v. 2.5 a. 4 v.
I a. 52/6. P.P. 3/-.
9. 230 v. primary. Sec. 1,250/0/1,250 v. 5.5 mA. 6.3 v.

I a. 6.3 v. I a. 4 v. I a., 42/6. P.P. 2/6.
10. 230 v. primary, Sec. 2 x 6.3 v. 5a. 2 x 6.3v. la.
35/-. P.P. 2/6.
II. 230 v. primary. Sec. 2 x 6.3 v. 0.75 a. 2 kv., 12/6.
P.P. 1/3.
12. 230 v. primary. Sec. 6.3 v. 5 a. 6.3 v. 4 a. 2 x 6.3 v.
3 a. 6.3 v. 2 a. 6.3 v. 1.5 a. 6.3 v. I a., 45/-. P.P. 3/-.
13. 230 v. primary. Sec. 3 x 6.3 v. 3 a. 6.3 v. 1.5 a.,
32/6. P.P. 2/6.

Many other types in stock.
As above specification but not C core.
I. 200/250 v. primary. Sec. 330/0/330 v. 180 mA.
2 x 6.3 v. 2 a. 5 v. 3 a., 42/6. P.P. 3/,
2. 230/250 v. primary. Sec. 2 x 350/0/350 v. 52 mA.
4 x 55 v. 30 mA. 2 x 5 v. CT. 3 a., 39/6. P.P. 3/-.

REPANCO TRANSISTOR KITS
Repanco TRANSEVEN 7 transistor portable. All
components including 7X4 elliptical speaker, except
cabinet (available shortly) £8/12/6. P.P. 3/-. All
components sold separately. Full instructions and
component list, 1/6. Repanco 3D. 3 transistor radio.
All components including Sin. speaker, 90/-. Full
instructions and list, 9d. Repanco F.M. kits available,
instruction envelope, 1/6. Repanco transistor com-
ponents. P.P. interstage transformer, 8/6. P.P.
output 8/-. Dual range ferrite slab aerial, 13/6. 315
kc/s I.F. 5/-. Combined 1st I.F. and oscillator coil, 11/6.

EX -NAVY SOUND POWERED
TELEPHONES

1 This type requires no
batteries to operate

...... and can be fitted in
moments. Uses hand
generator for calling,
giving an extremely

- loud buzzing note, and
also a neon indicator.

kaal
Ideal for field activities,
factories, office, etc.
Only 45/- each. P.P. 4/6.

METER BARGAINS
50 microamp 2fin. Pj. M.G.
100 microamp 2f in. FM. M.C.
200 m/amps. 2fin. FM. M.G.

I amp. RF. 2fin. Pj. T.C.
300 volt A.C. 21in. FM. M.I.
1.5 amp. A.C./D.C. 2in. FM. M.I.
500/0/500 microamp 2.1in. FM M.C.
20/0/20 amp. Lucas car type
2ma. meter rectifiers, STC

49/6
39/6
9/6
51-

26/5/-
6

258/,
/6

5/6

POWER UNIT TYPE 3
Input 200/250 v. Output 250 volts 80 mA
6.3 v. 3 amps. Double choke and paper
condenser smoothed. Fitted with outpu
volts and current meters. Housed in grey
case for I9in. mounting. Brand new, 72/6
each. P.P. 5/..

PANORAMIC RADIO ADAPTORS
Brand new ex-U.S.A. Operation 110/230 v.
A.C. Bandwidth 200 kc/s. For I.F frequency
455/475 kc/s. E30 each. P.P. 15/-.

CHEAP MAINS TRANSFORMERS.
Standard replacement type, Pri. 200/250 v.
Sec. 250/0/250 v. 80 mA. 6.3 v. 4a. tapped 4 v.
5 v. 2 a. Tapped 4 v. Brand new, 18/6, Ditto
350 v. 18/6. P.P. 1/6.

CHEAP P.M. SPEAKERS. All new and
unused. 3 ohm coils.
Plessey 24 in. 16/- Elac. 10in. 27/6
Goodmans 3fin. 17/6 Plessey I2in. 32/6
Elac 5in. 17/6 Elac 7 x 4in. 18/6
Elac 6fin. 17/6 Plessey 10 x 6in 27/6
Elac 8in. 19/6 Std. 0/P tr. 3/7

Postage under El 1/3 over 2/-.

MINIATURE SLOW MOTION
DRIVES

Dia. Qin. Scale
0-100, for fin.
spindle. Com-
plete with locking
device. Brand new,
7/6. P.P. 1/-. Large.
type available as

above 7/6.

VOLTAGE REGULATOR TRANS-
FORMER. Input 220 volts. Output variable
from 200 to 240 volts 7.5 amps., 87/6 each.
P.P. 5/-.
A.C. MAINS POWER PACKS. Input
230 v. Output 250 v. 50 mA. 6.3 v. 2 a. fully
smoothed, 5Z4 rectifier. Housed in metal
box with other useful gear including, 2XEF50,
VR 137, EA50, and Y65. 32/6 each. P.P. 3/-.

4 SPEED RECORD
CHANGERS

Brand new B.S.R. 4 speed changers, UA8
E8/15/..

Brand new COLLARO RC546. 4 speed
changers, E8/151-. P.P. 3/6.

DON MK. 5 FIELD TELEPHONES.
complete, tested with batteries, 39/6 each.
P.P. 31-.

AR.88 COMMUNICATION/RECEIVERS
Mcdel L.F. Very good condition, 1E45 each.
P.P. LI. Many other types in stock, H.R.O.
CR100, PCR, etc.

VALVE BARGAINS
50,000 valves in stock. All new and
guaranteed. Many obsolete types. Send
for lists.
EF86, 12/6 EY5 I 10/6 EF80 9/6
EL84 12/6 ECL80 11/6 PX2.5 15/6
ECC8I 9/- EZ8I 10/6 636 3/6
ECC82 91- 6SN7 5/11 VU I 1 I 1/9
ECC83 EF37a 10/6 807 6/. etc.

(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

3:t LISLE STREET, LONDON, W.C.2
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5, HARROW ROAD,
PADDINGTON, W.2.

PADDINGTON 1008,9 and 0401.
CABLES: HENELEC, LONDON.

PIRANI CONTROL UNIT

PIRANI GAUGE HEAD
WITH CALIBRATOR

PIRANI HIGH VACUUM

TEST EQUIPMENT
Manufactured by " W. G. PYE LTD." for

M.O.S. ATOMIC RESEARCH STATION

PYE SCALAMP GALVANOMETER
PIRANI BRIDGE UNIT (SOLD SEPARATELY E1l-10-0)

THIS COMPLETE VACUUM TESTING EQUIPMENT (5 ITEMS AS SHOWN)
OFFERED BRAND NEW IN ORIGINAL CARTONS. WITH INSTRUCTION BOOK.

£33-10-0 CARR. PAID.
(SPARE PIRANI GAUGE HEADS, EDWARDS TYPE M6, LESS CALIBRATOR, 15/- EACH.)

QUARTZ CRYSTALS

FT243-FUNDAMENTALS
80 Types 5706.667 KO to 8340 Kc/s (in steps of
33.333 Kc/s).

120 Types 5675 Kc/s to 8650 Kc/s (in steps of 25 Kc/s).
(Excluding Types 7000/7300 & 8000/8300)

5'- EACH

Complete Sets of 80 Crystals, £71101-.
Complete Sets 120 Crystals, LIO.

1

7000 Kc/s to 7300 Kc/s in steps of 25 Kc/s .).
16D

8000 Kc/s to 8300 Kc/s in steps of 25 Kc/s EACH

FT24IA -54th HARMONIC
80 Types 20 Mc/s to 27.9 Mc/s (in steps of 100 Kc/s)

(Excluding 27 Mc/s)

27 MC,S 10/- 5'- EACH

COMPLETE SET OF 80 CRYSTALS £6.0.0

TCS COLLINS TYPE 3 -PIN. FT249
1665.5 Kc/s 1700 Kc/s 2073.5 Kc/s I1962.5 Kc/s 2072.5 Kc/s 2400 Kc/s of.. EACH

5000 Kc/s Piezo 2 -Pin Holder

100 Kc/s Gold Plated D.T. Cut 22/6
150 Kc/s Two Pin Round 12/6
160 Kc/s 10X 12/6
200 Kc/s FT24I A 10/-
500 Kc/s FT24 IA 10/-
500 Kc/s Brook's Special Holder 15/-

12/6

P.O. TYPE 4B CERAMIC
100 Kc/s 819.6 Kc/s 5f EACH163.9 Kc/s 1000 Kc/s

CERAMIC 2 -PIN BANANA PLUG
FUNDAMENTALS

15,010 KO 16,335 Kc/s 18,025 Kc/s
15,110 Kc/s 16,435 Kc/s 18,125 Kc/s 'Le- EACH
16,135 Kc/s 16,700 Kc/s

DC I IA 2 -PIN
1740 Kc/s 1780 Kc/s 1764.5 Kc/s 7'6D

MARCONI AND GEC GOLD PLATED 2 -PIN
10,245 Kc/s 10,300 KO 10,500 Kc/s r 6D

MARCONI, S.T.C. 10X TWO -PIN
(Fundamental Frequencies in Kilocycles)

0,100 0,445 0,567 0,878 1,751
0,166 0,500 0,622 I ,437 1,788
0,189 0,501 0,755 1,463 1,814
0,233 0,511 0,767 I ,500 1,851
0,245 0,534 0,800 1,501 1,876
0,300 0,545 0,823 1,526 2,000
0,433 0,556 0,856 1,587 2,685

7'6D
EACH

N.B. ALL CRYSTALS ARE NEW AND TESTED FOR ACTIVITY AND GUARANTEED



SEPTEMBER, 1957 WIRELESS WORLD 161

5, Harrow Road, Paddington, W.2
Opposite Edgware Road Station

PADdington 1008/9
OPEN MONDAY to SAT. 9-6. THURS. I o'clock

SEND 3d. FOR 28 -PAGE CATALOGUE

Over 300 different types B.V.A. & American
valves in stock. Send for Lists.

TRANSISTORS
JUNCTION TYPE P -N -P

(British Manufacture)

RED -SPOT 800 kc/s Audio Frequency I0/-
BLUE -SPOT 1.6 Mc/s Mixer and Frequency Changer 15/-

1 WHITE -SPOT 2.5 MO R.F. and I.F. Amp 201 -

All Transistors are Tested and Guaranteed
N.B. The Red -Spot is similar to Mullard 0071

"EAVESDROPPER"
THREE -TRANSISTOR POCKET RADIO

(No Aerial or Earth required)
Variable Tuning. Total cost, as specified, including Transistors, Transformers,
Coils, Condensers and Battery, etc., with circuit and plastic case.

All items sold separately. 77'6 POST FREE
With single 'phone, 82/6. With Min. Hearing Aid, 92/6.

The New
"TRANSISTOR 8"

Push-pull Portable Superhet

Can be built for 1 1 10/ -

This Portable 8 Transistor Superhet is tunable for both Medium and Long
Waves and is comparable in performance to any equivalent Commercial
Transistor Set.
Simplified construction enables this set to be built easily and quickly into
an attractive lightweight cabinet supplied.

TEN STAR FEATURES
* 8 Specially selected Transistors
* 250 Milliwatts Output Push -Pull
* Medium and Long Waves
* Internal Ferrite Rod Aerial
* 7 x 4 Elliptical High Resistance Speaker
* Drilled Plastic Chassis Elf x 2fin.
* Point to Point wiring and practical layout
* Economical. Powered by 71 v. battery
* Highly sensitive
* Attractive lightweight contemporary case

N.B. Pair of OC72's supplied at add
Call & hear demonstration

Further details in the August issue of

We can supply all these items
including Cabinet for

LI 1/10/ -
All parts sold separately

Send for circuit diagrams
assembly data, illustrations
and instructions, and full
shopping list 1/6.

'dorml cost of 40/ -
model.

Radio Constructor."

TRANSMITTER/RECEIVER
ARMY TYPE 17 MK. II

Complete with Valves, High Resistance Headphones, Hand -
mike and Instruction Book and Circuit.

Frequency Range: 44.0 to 61 Mc/s.
Range approximately: 3 to 8 miles.
Power requirements: Standard 120 v H.T. and 2 v. L.T.

Ideal for Civil Defence and communications.

BRAND NEW 5 9'6
Calibrated Wavemecer for same 10/- extra

CATHODE RAY TUBES
VCR139A £1 15
VCR139A Mu -Metal Screen 5
VCR97. Pull T.V. picture (care. £2 0
VCR5170. Pull T.V. picture £1 15
MU -METAL SCREENS for VCR97 or 517 10
VCR97. Slight -cut -oft. Carr. 31- 15
am. Brand new £1 10

TRANSISTOR PUSH-PULL AUDIO AMPLIFIER
(200 MILLIWATTS OUTPUT)

Build this Push -Pull Amplifier which is ideal for Crystal or Magnetic
Pick-up Amplification, Baby Alarm, Microphone Amplifier. etc.
Powered by 6 -volt Dry Battery lasting for months.
Complete Bit of Parts including 4 Transistors and all Components with
Circuit (less Speaker) and plastic, ease, £41101-.

MODEL -MAKERS' MOTORS
Two types availanle 11 or 24 v. with 1" spindle ...... I0/ -each.

6 v. VIBRATOR PACKS
Output 120 v. 30 mia. 12/6 Brand new.

THE TELETRON "COMPANION"
THREE -TRANSISTOR POCKET RECEIVER
MEDIUM AND LONG WAVES. NO AERIAL

OR EARTH
Tuned R.F. Circuit. Ardente Transformers. 3 Transis-
tors. Drilled Plastic Chassis and Cabinet, size 44 x 3 x lie.,
and all Components. Balanced Armature Output.
Batteries, Knobs and Transistor Holders. Total cost

89'6
ALL PARTS SOLD SEPARATELY

MINI -TWO TWO -TRANSISTOR MINIATURE
POCKET RADIO

(No Aerial or Earth)
The smallest Transistor set offered on the market. Variable Tuning. Drilled Chassis,
Plastic Case size Sin. x 2in. x ;in., Miniature Hearing Aid, 2 Transistors and all
components including If volt Battery, Circuits and full practical layout diagrams.

Total Cost 55r_ Complete.

COLLARO RC4S6
4 -speed auto -changer. Latest type with
crystal turnover pick-up. £9/151-.

TRANSISTOR SIGNAL
TRACER

Complete Kit with 2 Transistors, Components,
Phones with Circuit and plastic case.

42/6

TRANSISTOR SQUARE
WAVE GENERATOR

Complete Kit with 2 Transistors. Com
ponents, Circuit and plastic case.

25/ -

DIODES
B.T.H. GERMANIUM 1/6
MULLARD 0A74 2/8
IN21 3/6

IN23, IN21A 5/-

" HOMELIGHT"
2 -TRANSISTOR PERSONAL

PORTABLE
No Aerial or Earth Required

Variable Tuning
We can supply all components includ-
ing 2 Transistors, Diode, Resistors,
Condensers and Miniature Hearing
Aid and Plastic Case size 4fx24scl1
and If v. Battery FOR 55/-.

All items sold separately.

R.F.24. 101-. R.F.25 12/6. R.F.26 25/-.
Brand new with valves care. 216.

COLLARO RC/3/SS4
3 -speed single player with crystal turnover
pick-up type " 6649/6. carr. 3)8.
Brand new in original carton.
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There is always a_fine selection of equipment at
BENDIX
COMMUNICATION
RECEIVER M.N.26C
A superb 12 valve receiver covering
150-1500 kc/s in 3 bands, 150-325.
325-695, 695-1500 kc/s. I.F. frequency
112.6 kc/s.
Valve line-up: 6K7 1st and 2nd R.F.
6L7 Mixer. 615 Oscillator. 6K7
I.F. Amplifier, 6B8 1st and 2nd Det.
and A.V.C. 6J5 B.F.O. 6F6 Audio
Output. Also Radio Compass output
stage: 6N7 Compass Modulator. 6N7
Audio Oscillator. 6K7 Loop Amplifier,
6K7 Compass Output.
Power Supply 28 volt D.C. 1.6 amps
to internal Motor Generator, which
can be easily changed for 12 volt
Generator as unit was designed for both supplies (Details available).
THE PERFECT CAR RADIO. Size 15.1 -in. x 6in. For A.G. mains
operation supply required: 6.3 v. and 230 v. 100 mA. Citcuit diagram
and connection chart free with each unit. Price £31101-, plus 10/ -
carriage. 12 v. Dynamotors available (U.S.A.) at 30/- each.

DESYNN TYPE ANTENNA
or Beam position indication system

This comprises a transmitter unit and Indicator which will operate
on 12 or 24 volts D.C. and will indicate with instantaneous and smooth
pointer movement. The Transmitter is a specially designed potentio-
meter and will operate the Receiver on a simple three -wire system and
the receiver in this instance is calibrated in Gallons but dial could be
easily altered to indicate a 360 deg. sweep. Transmitter and Receiver
with full instructions. Price 12/6, plus 2/- p.p.

WATERPROOF PLUGS & SOCKETS
3 -pin 5 amp., non -reversible. Suitable for caravan
and trailers, etc. 1/6 per pair, post paid.

STUD SWITCHES
20 segment 5/16in. studs, base 5in. square with
handle and housing. New and boxed, 5/- each,
plus 1/6 p.p.

MAINS CHANGING TRANSFORMER
(Admiralty Pattern) 230/100-110-
130 v. Separate primary and
secondary with earthed screen
winding between. Totally enclosed
in 7in. x 6in. x 8in. black steel case
with detachable lid exposing ter-
minal block and tapping link.
Secondary very conservatively
rated at 0.44 amps. (core size
3 sq. in.), tested to 2,000 v. Weight
191b. Price Cl each, including
packing and postage.

ARR 2 RECEIVERS
Covering 235 to 358 Mc/s. Containing 3 6AK5s, 7 9001s, 1 12A6.
Good condition. Price 25/-, plus 31- post and packing. Circuit supplied.
Size 101in. x 4fin. x 5in. Black crackle finish.

A.P.Q.9 RADAR JAMMING UNIT
Containing 913A Photo
Multiplier Cell, complete
with resistance network
and lightproof box. Wide
band amplifier (2) 6AC7
and 6AG7, driving a pair
of parallel 807s which
Grid modulate a pair of
8012s in push pull
Lecher lines, these cooled
by blower motor. Cathode
loaded by Co -axial stubs
which simultaneously
guillotine tune anode
and grid lines with a
counter mechanism. Out-
put is matched to aerial
by a matching stub.
Suitable for use in centi-
metric bands. Brand new. Price £5, plus 10/- packing and carriage.

AZIMUTH INDICATOR
Bendix Radio Compass
Azimuth indicator, for use with
D.E. loop on manual operation.
Flexible cable entries on both sides
of unit. Dial face calibrated in degrees
and adjustable for corrections. Small
dial lamps are fitted for night use and
unit is supplied with plug for input.
Size 6in. dia., 24in. deep. Grey crackle
finish. Brand new and boxed. Price
15/-, plus 2/6 p.p.
A.F. Amplifier. For audio frequency amplifier on sub -standard chassis
5in. x 3M. x 34in. R/C coupled, using 2-12SH7 and 1-12SJ7 valves,
and can be used for telephone intercommunication pre -amps etc. at
10/-, post paid.
Inspection Lamp. 2 pole S.B.C. Holder with 6ft. spring loaded lead,
in case 3M. x 3M. x 4in. with on/off Switch on front panel at 6/-, post
paid.
4 Aircraft Instruments for 10/- post paid
1. Speed of Sound (MACH) Meter. 1. Rate of Climb. 1. Air speed
Indicator. 1. Altimeter. The lot 10/- post paid.
Plastic Handles. 9in. long lin. at centre tapered. In three attractive
pastel shades, i.e. Pink, Blue and Grey. 2/6 pair, post paid.
Slow Motion Drive. With dial scaled 0-100 over 180 deg. 5 to 1 ratio.
Complete with lock and ceramic coupler. These have been removed from
T.U.5 Tuning Units, 51-, post paid.
Solenoid C4C 12 v. D.C. fin. Travel. Quick and powerful action.
Size 2fin. diameter 5in. long 7in. overall. Gun firing actuator, 7/6,
post paid.
Indicator Unit CPR-55ABB. Chassis containing 4 6AC7 and 3 6H6
valves. Tube holder and screen for 5 B.P.I. New less C.R.T. 17/6,
plus 8/6 postage and packing.
Auto Selector Switch. 12 v. D.C. or manual operation 5 contact.
At present wired for 4 position. Housed in Watertight cast case, 10
way terminal block and cord grip cable entries. Price 3/-, plus 2/- postage
and packing.
Two 400 microamps Meter Movements. American Beam Approach
Indicator containing two separate movements, one 200-0-200 microamps
the other 400 microamps F.S.D. with shunt removed, two S.B.C.
Neon Holders. New and boxed 10/-, post paid.
110 Volt Motors. A.C./D.C. 1/30 h.p. 400 r.p.m. Size 4in. long, 2in.
wide, 24in. high, lin. spindle protruding lin. from either end. Diecast
body 230 v. 60 watt bulb in series. Motor will run off 230 v. mains.
New condition. Price 15,-, plus 2/- postage and packing.
BC.461. Reel Control Boxes, containing 1 re-setable 3 figure counter and
drive. 1 Pilot lamp and bulb (red), 3 pole 3 -way wafer switch, housed in
decant aluminium box x 3M. x 8/6, plus 2/- postage and
packing.
Spirit Levels. XI. Overall length 3,' -in. Chromium Plated }in. Hex
Metal Body. Beautifully made by well-known manufacturer. New and
boxed 3/6 each plus 6d. postage. Limited quantity.

BEACON RECEIVER BC1206A
Covering 200-400 kc/s. Valve line-up:
6K7 RF; 6SA7 frequency changer; 6SK7
I.F. amplifier; 6SQ7 det; 28D7 0/P.
This was designed to run on 24/28 v. D.C.
HT/LT. Excellent basis for car radio; size
6 x 5 x 4in. Good working order. E3/5/ -
each plus 5/- carr.

TRANSFORMERS
HEAT TRANSFORMERS
6.3 volt, 1J amps.; brand new, 6/6, plus 1/- p.p.
SMALL MAINS TRANSFORMERS
Input 230 v. 50 cycles, output 250 v. 40 mA., 6.3 v. 1.5 a. Size
3.9in. x 2.4in. x 2in. Ideal for TV converters. Price 12/6
each, plus 1/- p.p.
CHARGER TRANSFORMERS
For 6 or 12 volt; 230 volt 50 cycles input, 9 and 17 volt 3 amp.
output. Price 15/6 each, plus 1/- p.p.

,=/ -------.111 MI MN NMI MI

I

All these fine offers
PROOPS

Head Office: Telephone: LANgham 0141
Mail order enquiries: Telephone: EUSton 8812

Carriage prices quoted apply only to England and Wales.
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PROOPS BROS. LTD. - rite tatlic-wtotatd amp I
AIM MI Ell IN ------------------ --------------------

THE MOST SIGNIFICANT RELEASE THIS YEAR -
The TS184 A/AP-
A REAL 70cm. TEST GEAR for £5 .1 0 .0
Portable precision for mobile hams, amateur T.V. telearchics, (with
acknowledgements to Free Grid) and those Monitor Ring the latest U.H.F.
Allocations.
Resonant Cavity Wavemeter.
Calibrated 400-430 Mc/s. Tuning stops adjustable to any 30Mc/s band within 400-
470 Mc/s coverage.
Calibrated scale rack and pinion drive piston input attenuator-and alternative fixed
coupling loop input provide facilities for use as Signal Generator.
Plug-in Telescopic Probe Antenna' 6J6 detector and monitor amplifier, 2-600
ohm phone jacks for modulated signals. Panel output terminals for metering 6J6
output current.
Power required 6 volts at 300 mA and 30 volts at mA.

Circuit diagram and, instructions for adjusting tuning stops supplied. Details of
suggested free running oscillator to plug in front panel. Socket for signal generator
operation (or built-in oscillator for those who prefer) and comprehensive circuit
description available shortly; automatically sent to every purchaser as soon as ready.

Brand new in corrying case

far £5.10.0
plus packing and carriage

Spirit Levels V.5 lin. long x fin., 2 hole fixing, ground base suit-
able for Tripod and Camera work, etc. New and boxed 1/6 each post
paid.ms

Bulbs 6.8 Volt, Miniature B.C., American manufacture.
Box of 10 3/6 post paid.
Crystal Microphone Inserts Suitable for connection directly into
pick-up sockets of Radio or Gramophone Amplifier. No transformer
required. Very sensitive. Guaranteed. 4/6 each post paid.
Neon Lamps S.B.C. Mains voltage. 1/9 each post paid.
Neon Lamps. M.B.C. 100 volt. 1/6 each post paid.
Colour Filters 4fin. dia. 4 colours: Amber, Red, Green and Purple.
These filters have three equidistant clips and should be suitable for
Photographic Safelights, etc. Supplied in fibre carrying case. Price
3/6 post paid.
Meters (Oil Temperature Indicator). 2fin. sq. Panel mounting.
Basic movement 1 M.A. or better. New and boxed. 5/- each post
paid.
12 Volt Horns American manufacture, used condition, but in
working order. 5in. dia. with fixing plate. Price 5/- each plus 2/ -
postage and packing.
B.29 Marconi Communication Receiver. 15-560 Kc/s, 4 Bands,
mains AC/DC internal power supply. Brand new and fully valved.
£7/10/- plus 10/- postage and packing. Limited quantity.
Ground Position Indicators This unit contains beautifully made
gears. Three " M " motors, 24 v. D.C. motor, switches, lamps, lenses,
drives, bearings, variable ball and plate assembly. Perfect for the
model maker. Price 301- plus 7/6 carriage.
Control Box BC.938A Seven push buttons, miniature toggle switch,
3 -position cam operated switch, two jack sockets. American, brand
new and boxed. Size 4 x 3 x 3in. 7/6 post paid.
70 C.M. Antenna system used with APS-13. New and boxed. 3/6
post paid.
Heliograph Mirrors Two 5in. dia. mirrors. One duplex, one sig-
nalling. Packed in metal transit case. 3/6 post paid.
Reflector in bakelite case. Fitted with small bayonet cap holder. Size
5in. dia. x 3in. deep. 2/6 post paid.

RECEIVER UNIT
Ex I I 43A

Suitable for conversion to 2

metres or F.M. Wrotham trans-
missions. Valve line-up: (4)
EF50. (1) EL32. (2) EF39. (1)
EBC33. (1) EA50 Supplied with
circuit diagrams. Fully valved.
25/- each, plus 3,'- p.p.

ar-e on display at
BROS Ltd. 'w'

DEPT.

52 TOTTENHAM COURT ROAD, LONDON, W I. I
Shop hours 9 a.m. to 6 p.m.-Thurs.: 9 a.m. to I p.m.

OPEN ALL DAY SATURDAY. g

COMPRESSOR AND VACUUM PUMP
(Edwards Type 4) A beautifully constructed pump, coupled
with a 24 v. D.C. Motor mounted on rigid steel base, cover and
complete with hose coupling Vacuum 10 cm. mercury. Pressure
10Ib. per sq. in. 2.6 cu. ft. per min. Unit in case size: 16in. x 7in.
x Sin. New and boxed £4/0/0, plus 10/- postage and packing.

`S' BAND PRECISION WAVEMETER
2,900 to 3,150 Mc/s. TEST SET
288 A.M. Ref. 10SE/6161.
Comprising exceptionally rugged
silver-plated Wavemeter Type 1665,
resiliently mounted and directly
tuned by dia. calibrated micro-
meter with 6fin. thimble scale.
Temperature correction for micro-
meter attached. Resonance indi-
cated on 100 microamp meter.
Equally suitable for laboratory
using milliwatt power or, with loose
coupling, for high powers. UR21
connecting cable and coupling
probe supplied. Brand new in
robust moisture -proof case with
jacking -off screws and tool. Price
£15, plus £1 packing and carriage.

OSCILLOSCOPE UNIT
With internal 12V Vibrator Power Pack
Suitable for Modulator Indicator or conversion to Oscilloscope
unit. Containing V.C.R. 139 A. 2-VR.56, 1-VR.54, 2-EF.50.
Size lft. 6in. x 9fin. x Sin. Price £3, plus 10/- carriage.

GYRO UNIT AND INVERTER
Inverter: 12 volt D.C. input, 3 phase 190 cycle output. (These in-
verters can be used successfully as 12 v. D.C. Motors for Models.)
Gyro Unit: operates on 3 phase output from Inverter. Peak speed
11,400 r.p.m. Caged. Precision made equipment.
These units are ideal for experimenting and demonstration purposes.
Size: Inverter 4 x 3 x 3in.; Gyro 4in. dia. incl. cage. Price 12/6 per
pair, plus 3/- p.p.

AN/APN.1 TRANSDUCER
This Unit consists of Magnet and Coil which
is attached to an aluminium diaphragm sus-
pended freely and perforated to prevent air
damping. Mounted on a Ceramic cover
which sits over the diaphragm is a form of
2 -gang capacitor which has a swing from
10-50 pF.
The above unit is used as part of Wobbulator
described on page 252 of the June 1956 " Wire-
less World." Price 7/6 p.p.
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SAMSON'S SURPLUS STORES
LONDON'S GREATEST DEALERS IN RADIO

AND ELECTRONIC EQUIPMENT

A.M. HEAVY DUTY BATTERY CHARGERS. Maximum D.C.
output 22 volt 10 amp. Fine and coarse switching. Completely fused.
Supply voltage A.C. 200-250. £12/10/- ex warehouse,
BANKS OF RESISTANCE MATS. Comprising one 690 ohm, one
150 ohm, two 80 ohm mats. Size 8 x 61in. 7/6 Bank of four. Postage 2/-.
A.M. HEAVY DUTY TRANSFORMERS. Pri. 220-230 v. Sec. 50 v.
30 amp. £6/l0/-, carr. 10/-. Pri. 200-250 tapped. Sec. tapped 28, 20, 30,
31 v., 21 amps. E4/10/-, carr. 7/6.
NEVLIN 3,000 WATT AUTO TRANSFORMERS. Input 200-250 v.,
output 110 v. Completely enclosed in metal case, with input voltage
selector switch and fuses. Supplied brand new at a fraction of maker's
price. £9/15/-, plus carr
BLOCK CAPACITORS. 10 mfd., 500 v. wkg. at 140 deg. F. Sub chassis
mounting, 5/6. 4 mfd. 800 v. wkg. at 160 deg. F., 3/6. 4 mfd. 400 v. wkg.
at 160 deg. F., 2/6. 4 mfd. 250 v. wkg. at 160 deg. F. 2/, 2-25 mfd. 2,000 v.
wkg. tropical 6/6. 0.5 mfd. 2,000 v. wkg. at 160 deg. F., 2/9. All condensers
supplied new and guaranteed. Postage on all condensers 1/6. Special
price for quantities.
SPECIAL OFFER OF BRAND NEW BOXED A.M. VALVES.
RCA. 1616 6/-. 1625 4/6. British PEN46 5/-. VU 120A 2/-. 6U5 5/..
I2U5 35L6 5/-. 50L6 5/-. 7H7 3/6. 7B5 5/-. SP42 4/, 955 4/, 9004
4/-. 12517 4/-. 12H6 4/-. VRI50 5/-. PEN25 4/6. AR8 5/-. ARPI2 4/-.
APT4 4/-. Postage on all valves 1/6.
ARMY FIELD TELEPHONES. Type D5. Completely reconditioned.
Buzzer calling. Complete with handset and batteries. Built in strong
metal cases. Suitable for farms, building sites, workshops, etc., 49/6,
carr. 4/-. Other types of field telephones available. Let us know your
requirements.
ADMIRALTY INTEGRATORS. Type AS9I incorporating very fine
galvo. movement, coil 40 ohms, centre zero to F.S.D. I microamp. Small
mirror one metre radius. A very useful laboratory instrument, 65/-,
carr. 4/-. METRO -VICKERS Master Voltmeters, 0-20 volts A.G. 50 cy.
MI 6in. mirrored scale, 17/6, p.p. 3/-. 2in. sq. 1 amp. RF meters, 5/6, p.p. 1/6.
HEAVY DUTY SLIDING RESISTORS. I ohm 12 amp, slider control
8/6. 300 ohm I amp. geared drive 32/6. 1,100 ohm 0.4 amp. horizontal
sweep control 17/6. 5.3 ohm 8 amp, geared drive 22/6. 0.4 ohm 25 amp.
geared drive 15/6. 50 ohm, I amp., slow motion gear drive, 10/6. 17.5 ohm,
5 amp. fixed, 10/6. 95 ohm, 3.3 amp., no control but fitted with adjustable
tappings, 22/6. American I2in. dia, field rheostats 38 ohm 5.6 amp. res.
out., 2.1 amp. res. in. 45/-. Postage on all resistors, 3/-.

S.T.C. RECTIFIER

SUPPLY UNIT No. 11

TYPE ZB 10235
Specification :-A.C. input 100-260 volts.
45-65 cycles. D.C. output 24 volts II
amps. and 130 volts 600 m.a. very
conservatively rated. L.T. and H.T.
completely smoothed. All circuits fused.
Mains on/off switch. Built in grey metal
cabinet as illustrated. Height 5ft. Oi n.,
width I ft. 7f in., depth 1ft. If in. Weight
200 lbs.

These units were originally designed to
supply L.T. and H.T. power in conjunc-
tion with Bay Power No. 3 to S.O.S./T.
3 channel telephone system, but are ideal
heavy duty L.T. and 1-1.T, supply units
for the electronic industry, research
laboratories, schools, etc., etc. Complete
with Instruction Book and circuit.
Supplied brand new at a fraction of the
maker's price.

£17.10.0 warehouse

If further technical details are required, Instruction Book will be
forwarded against a deposit of One Pound. Export enquiries are
welcomed. We have a limited number of these units ready packed in

original transit cases at a small extra charge.

ALL MAIL ORDERS TO OUR
EDGWARE ROAD BRANCH
PLEASE. THIS IS OPEN ALL
DAY SATURDAY. HOURS

9-6. 9-1 THURSDAY.

LUCAS HEAVY DUTY 12 VOLT D.C. WINDSCREEN WIPER
MOTORS. A very useful geared motor. 16 r.p.m., on 12 v., 8 r.p.m. on
6 v. 17/6. P.P. 2/6.
HEAVY DUTY A.M. ROTARY TRANSFORMERS. Type 10K
24-31 input 18 volts, Output 7.2 v. 13 a. and 225 v. 0.11 amp. Easily
converted into a powerful high speed motor for 220-240 v. A.G. Data
supplied. Brand new 15/-, carr. 4/-.
ALKALINE BATTERIES. Crates of five cells giving 6 v. at 58 A.H.
Size of wood crate 15 x5f x 111 in. Z5/19/6, plus can-. 7/6. Single cells
2.4 v. 18/20 A.H. Size 41 x 6 x 3fin. 15/, carr. 2/-.
NUTS, BOLTS, WASHERS. Special bargain offer. 5/-. Cartons of
mixed 2, 4 and 6 B.A. nuts, bolts and washers. Postage 1/,
HIGH GRADE SLEEVI NG. If mil. -5 mil. Mixed bundle 2/6, postage 1/-.
VARIAC TRANSFORMERS. Input 115 v. Output 0.130 v. 5 amp.
cont. 7.5 amp. max., 65/-.
HOOVER A.G. 230 v. HOT AIR BLOWERS. Element enclosed in
4ft. flexible metal tubing. Supplied brand new at a fraction of maker's
price -£45/ I 0/-, carriage extra.
S.T.C. FIELD -HAND TELEPHONES. Type YA 7783. A self-
contained unit. Measuring 9 x 2f x 21in., which can easily be held in the
hand. With built-in buzzer and battery compartment. Complete with
41 v. battery. Supplied brand new at a fraction of maker's price, 65/- each.
Postage and packing 2/6.
CONSTANT VOLTAGE TRANSFORMER by Sola U.S.A. Pri.
90-125 v. or 190-250 v. Sec. 115 v. at 2KVA. Pri. and Sec. completely
isolated for 50 or 60 cycle operation. Approx. weight 200 lb., E19/10/ -
each. £35 per pair. Ex warehouse.
BRAND NEW A.M. 2fin. ROUND M.C. METERS. By famous
makers. 0-30 MA, 0-100 MA, 0-500 MA, 12/6. P. & P. 2/-. 2in. round.
0-500 microam meters with mounting clip, 17/6. P.P. 2/-.
AMERICAN C.R. TUBES SCPI. New in maker's cartons 25/-. P.P. 3/-.
7in. C.R. Tubes. NCI3, CV96I. New in maker's cases 27/6, carr. 4/-.
TELEPHONE CABLE. Type D3 1/3 mile drums. Brand new, 19/6,
carr. 4/-. Commando assault telephone cable P.V.C. 1,000 yard drums.
Ideal phone cable and very useful in the home and garden, 8/11. P.P. 3/-.
TWIN P.V.C. BELL WIRE. 0.024 23 s.w.g. Various colours. 220 yard
coils, 22/6. P.P. 2/-. Sterling Wire Co. Equipment Wire, 7/36. Stranded
copper P.V.C. Yellow, Blue, Green, Brown or Red, 500 yard drums, 27/6.
P.P. 2/6.

Special Offer of LOW VOLTAGE

GEARED MOTORS MADE BY A

LEADING AMERICAN MANUFACTURER

TYPE B91. Designed for 271 v.
D.C. Operation on 24 v. D.C.
No.1 drive 24r.p.m. No. 2 drive

6 r.p.m. and on 12 v. D.C. No. I drive 16 r.p.m. No. 2 drive 4
r.p.m. Overall size of motor and gear box, 7f in. x 31 in. x Sin. Weight
I lb. 14 oz. Supplied brand new at a fraction of the maker's price.

22/6, postage and packing 1/6.

TYPE B92. Designed for 12 -volt D.C. Gear box fitted with two
fin. dia. drives. fitted with cams which operate a double -ended plunger
spindle. This assembly can easily be removed if not required. No. I
drive 20 r.p.m. at 12 v. D.C. 15 r.p.m. at 6 v. D.C. No. 2 drive
5 r.p.m. at 12 v. D.C. 3 r.p.m. at 6 v. D.C.

32/6, postage and packing 1/6.

169/171 EDGWARE ROAD,
TEL: PAD 7851

AND

125 TOTTENHAM COURT
TEL.: EUS 4982

LONDON, W.2

ROAD, W.1.

PERSONAL SHOPPERS
WELCOME.

ORDERS ACCEPTED M A
FROM COLLEGES, SCHOOLS,

LABORATORIES, ETC.
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RI155 SUPER SLOW-MOTION
TUNING ASSEMBLY. As used on
all late model 1155s. Easily fitted to
" A " sets, etc. ONLY 12/6.

RF UNITS TYPE 26. For use with
the R.I355 or any receiver with a 6.3 v.
supply. This is the variable tuning unit
which uses 2 valves EF54 and I of EC52.
Covers 65-50 Mc/s. (5-6 metres). Com-
plete with valves, and BRAND NEW
IN MAKER'S CARTONS... ONLY 25/ -
each. Brand New Type RF 24, 5
positions covering 15-30 Mc/s., ONLY
7/6 (postage 2/6).

A.C./D.C. BLOWERS. 220/250 volts,
300 watts. lfin. diam. outlet. Com-
plete with filter pads. BRAND NEW.
ONLY £4/19/6.

INSULATION TESTERS (MEG-
GERS). Read up to 20 megs. at 500
volts pressure. Overhauled, and in
perfect order. With leather carrying
case. ONLY £9/19/6, OR less case
£8/10/-.

POWER UNIT TYPE 3. Primary
200/250 v. 50 cycles. Outputs of 250 v.
100 mA. and 6.3 v. 4 amps. Fitted with
H.T. current meter, and voltmeter.
For normal rack mounting and has grey
front panel size I9in. x 7in. ONLY 70/ -
(carriage, etc., 7/6).

EHT TRANSFORMERS. 5.5 kV.
(Rect.) with 2 v. 1 a., 79/6, 7 kV
(Rect.) with 2 v. 1 a., 79/6. 7 kV.
(Rect.) with 2 v. I a., 89/6. 2.5 kV.
(Rect.) with 2-0-2 v. 1.1 a., 2-0-2 v.
2 a. (for VCR 97 tube, etc.), 42/6
(postage 2/- per trans.).

6 v. VIBRATOR PACKS. Output
approx. 130 v. at 30 mA., fully filtered
and smoothed. Complete. ONLY
12/6.

100-0-100 VOLTS METERS by San-
gamo Weston. 2fin. circular, basic
movement being 500-0-500 microamps.
A really first-class centre zero meter
for hundreds of uses. BRAND NEW
IN MAKER'S CARTONS. ONLY 27/6.

500 MICROAMPS METER. 2in.
circular as used on British No. 19

Wireless Sets. Calibrated 0-15 and
0-600 volts, resistance 500 ohms.
A very fine instrument, and A SNIP
AT ONLY 15/-.

TCS TRANSMITTERS
The renowned American TCS Model designed by the Collins
Company for static or mobile use. Covers 1.5-12.0 mc/s.
in 3 bands, and is complete with 7 valves, employing 2 of 1625
in P.A. Stage, 1 each of 1625 in Buffer and Modulator Stages,
and 3 of 12A6 in Oscillator Stage. Provision for VFO or Crystal
Control. 4 Crystal positions. Radio Telephone or Radio
Telegraph. Has Plate and Aerial Current Meters. Power
Requirements 12v LT & 400v HT. In black crackle case, size
II x 13 x I lin., condition BRAND NEW AND UNUSED.
ONLY E12/10/- (carriage, etc., 15/-).
We can also supply the TCS RECEIVER, which matches the
Transmitter in size and appearance, and covers similar frequen-
cies. Complete with 7 valves, I each of 12SA7 and I2SQ7,
2 of I2A6 and 3 of 12SK7. Power Requirements I2v LT &
225v HT. IN BRAND NEW CONDITION. ONLY L8/101 -
(carriage, etc., 15/-), OR THE TRANSMITTER AND RECEIVER
TOGETHER £20 (carriage, etc., 30/-).
The double Dynamotor Power Unit, Type 21881B for 12 volts
operation, delivering 400v for Transmitter and 225v for
Receiver, is available at E12/I0/- (carriage, etc., 15/-).

MARCONI SIGNAL GENERATOR TF144G
Frequency coverage 85 kc/s. to 25 Mc/s., and known as a
Laboratory Standard. For normal A.C. mains, and complete
with all leads. Reconditioned. AS NEW. ONLY £75.

MARCONI SIGNAL GENERATORS TF-390G
Frequency coverage 16-150 Mc/s. BRAND NEW IN MAKER'S
ORIGINAL TRANSIT CASES, with instruction manual. For
normal A.C. mains operation. A unique opportunity to acquire
Laboratory Equipment at a fraction of original cost. ONLY
f 27/10/,

MARCONI BAND III CRYSTAL CALIBRATORS
Frequency range 170-240 Mc/s. Incorporates 5 Mt/s. crystal
for better than .001 per cent. accuracy. Directly calibrated
dial, internal A.G. mains pack. Complete with spare set of
valves and instruction manual in maker's transit cases. BRAND
NEW. ONLY £4/19/6.

CLASS D WAVEMETER
Another purchase of this famous crystal -controlled wave -
meter which has been repeatedly reviewed and recommended
in the " R.S.G.B." Bulletin as being suitable for amateur trans-
mitters. Covers 1.9-8.0 Mc/s., and is complete with 100/1,000
kc/s. crystal, 2 valves ECH35, two 6 -volt vibrators and instruc-
tion manual. Designed for 6 v. D.C. operation, but simple
mod. data for A.C. supplied. BRAND NEW IN MAKER'S
TRANSIT CASES. ONLY £5/l9/6. Transformer for A.G.
modification, 7/6. OR a few instruments less Crystal £3/1010.

METERS
F.S.D. SIZE AND TYPE PRICE
50 microamps D.C. 2fin. Flush circular 59/6

100 microamps D.C. 2fin. Flush circular 39/6
250 microamps D.C. 2in. Proj. circular 30/-
500 microamps D.C. 2in. Flush square 27/6

I m/a D.C. 2in. Flush square 22/6
10 m/a. D.C. 2fin. Flush circular (blank scale) 10/6

150 mia. D.C. 2in. Flush square 7/6
200 m/a D.C. 2fin. Flush circular 12/6

10 amps D.C. 3fin. Proj. circular 20/-
20 amps D.0 2in. Proj. circular 7/6
40 amps D.C. 2in. Proj. circular 7/6

15-0-15 amps D.C. 3fin. Flush square 25/-
30-0-30 amps D.C. Car type moving iron 5/-

15 volts A.G. 2fin. Flush circular moving iron 8/6
300 volts D.C. 2in. Flush square 10/6

Cash with order please, and print name and
PLEASE ADD POSTAGE

WIRELESS SET NO. 19 MK. 11.
The famous Army Tank Transmitter -
Receiver. Incorporates " A " set
(TX/RX covering 2.0-8.0 mc/s., i.e.,
37.5-150 metres); " B " Set (VHF
TX/RX covering 230-240 mc/s., i.e.,
1.2-1.3 meters), and Intercomm. Ampli-
fier. Complete with 15 valves as
follows: 6 of 6K7G, 2 of 6K8G, 2 of
6V6G, and I ea. 6B8G, 6H6, E1148,
EF50, 807, and booklet giving circuits,
notes, etc.
Size !Thin. x 8fin. x 12fin. Magnificently
made by famous American firms.
IN BRAND NEW CONDITION.
ONLY £4/19/6 (carriage, etc., 10/6).
OR with 12 volt Rotary Power Unit
E5/10/- (carriage, etc., 15/ -)

AMERICAN COMMAND RECEI-
VERS. A few still available. Top
band model (1.5-3.0 Mc/s.). Used, good
condition, 65/-, OR BRAND NEW
IN CARTONS, 75/,

L.T. HEAVY DUTY TRANSFORM-
ERS. Ex -Admiralty, with 230 v. 50
cycles primary. Secondaries 5, 10,
15, 20, 25, 30 volts at 5 amps. ONLY
29/6. (Postage 2/9).

I2 -WAY SCREENED CABLE. In
10ft. lengths, fitted with plugs, origin-
ally made for use with the 19 Set.
UNUSED. ONLY 17/6 per lead.

POCKET VOLTMETERS. Not ex -
Govt. Read 0-15 v. and 0-300 v. A.0
or D.C. BRAND NEW AND UN-
USED ONLY 18/6.

WALKIE TALKIE TYPE 18. Covers
6.0-9.0 Mc/s. Transmitting and receiving
units in metal case, complete with
valves. In excellent condition. ONLY
79/6.

CRYSTALS. British Standard 2 -pin
500 kc/s. I5/-. Miniature 200 kc/s. and
465 kc/s. 10r- each.

AMERICAN 14 v. DYNAMOTORS.
Output 225 v. 60 mA. Ideal for car
radio or running electric shaver from
car battery. ONLY 45/-.

159 RECEIVER UNIT. Contains I

each valve, types EF50, EA50, SP6I,
RL37, and 24v selector switch. ONLY
76.

address clearly
OR CARRIAGE COSTS ON ALL ITEMS

U.E.I. CORPORATION Radio Corner, 138 Gray's Inn Road,
London, W.C.I. Phone : TERMINUS 7937

Open until I p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross
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04 5/6
1A3 3/6
1A5GT 6/-
1A7 12/6
102 916
1850T 1016
114 6/6
1LD6 3/6
IN 1016
1
184 10/6
185 1

1T4 716
2626 216
2X2 3/6
3A4 7/-
3136 51-
3Q4 9/6
3Q6 9/6
364 8/
3V4 9/-
4131 3/-

6

42 8/-
5R4GY 9/6
507405 ... 8/-
5Y38 8/.
5Y3G
584G

T
.. 10/6

6A7 13/-
6A8G 10/6

6AG5 .. 5/6

GUARANTEED ALL TESTED BEFORE DISPATCH

656 61- 7Q7 9/- 12687 .... 5/6 EABC80 .. 10/- EZ80 ...  101 -
787 9/6 12617 . .. . 8/- EAC91 .. 7/6 EZ90 .. .. 8/-

6K6GT .. 71- 7Y4 8/6 12887 .... 6/- EAF42 .. 19/6 E1148.... 2/-
5K7GT 7/- 75 11/6 1261.7 .... 8/- EB41 .... 9/. G232 ....12/8

6/6 6K70 5/9 77 8/- 128Q7 8/6 EBC41 .. 10/- H30 5/-
9/- 6878 6/9 80 816 12687 .. 7/6 EBF80 .. 11/- 11L2308 8/6
6/6 6880 .... 8/9

688GT 9/6
807 6/6
8D2 2/9

1487 .... 13/6
15D2 .... 7/9

EC91
ECC84 .. 129//66 81A93209 . :

1.23,/66

7/0

10/6

6L6G 9/-
6L7
6L18 11/67/6

91)2 3/9
99000031 581/66

20131 10/6
22331

: 1133/

E0085 ..10/-6i.
80091E0E80

.. 1416
880324

891--

KT24 418
5/- 6N7 7/- 9004 5/6 20P5 . 1116 ECE82  . 1.0/- KT2 51-
4/-
7/8
8/-

6825 .. 
6Q7GT

13/6

68A7GT . 8/-

9006 .... 5/6
954 2/-
955 419

251.6GT .. 8/6
25Y5G .. 9/9
25840.... 9/-

ECH35 .. 11/6
ECH42 .. 10/6
801181 - 31/-

KT33C 10/-
KT66  - 15/-
KTW61

9/- 6E107 7/6 956 3/6 25Z5 .... 91- EC1.80 .. 10/6 (KHTTww6632) 88 -6

11/6
13/-

8/6

66117 6/-
6837 .. 8/6
6887 6/-

10C1 12/6
1062
10F1 12/6

1291/66

3085 ....1218
30FL1 - 12/6

8Erckos2, ..1316
EF22 .... 8/6

//

KTZ41 .. 6/-
LP220 .... 5/-

10/-
7/-

68L7
68Q77 .

8/-E.  8
12A6 ..
12AH8 11/6

3084 .... 18/..
35Lt3GT .. 9/6

8840 .... 12/6
EF41

maiMH441 771/69

816
5/-
7/6

9/.68/3
6m4ter .. 14/-
6U50 8/6

12AT6
12AT7

190//.6

12AU7 9/6
3355 ZW44G T ..891/ -6
3585 .... 9/-

8E8E0865 ASEF89 -. 12/6
AU
P215 311/11196

5/-
/6

17/6

6U6
61.170 .. 

8/6
8/6

12AX7 .. 10/-
12BA.6 .. 91-

506GT .. we
14213T .. 3/6

EF92 .... 8/6
8132 PENISEENA4 :: 15511--

6V60 7/- 12BE6 .. 10/- 210DDT .. 5/6 8133 .... 14/8 PEN46 .. 7/-

147//6
6V6 7/6
6X4GT 7/6

1268 .... 7/-
1286 .... 3/-

210VPT .. 4/6
AC6/PEN 6/6

EI41 .... 10/6
EL42 ....11/6

PEN220A 4/-
PCC84 ..10/-

5/6 6X5G 7/6 1235 .... 4/6 ATP4 .... 3/8 E1,84 .... PCP80 ..11/-
14/- 6X5GT 7/6 1257 .... 10/- DAF116 - 10/6 EM34 .... 10/- PCP82 - 12/6

4/6 6/30L2 12/6 1287 .... 9/- Dm ....3.0/6 EM80 .... 11/- PCL83 - 1216
2/6 7B7 8/6 1288 .... 13/- 1)11738 .. 9/- EY51 .... 11/6 PL81 ....1316
5/- 705 8/- 12Q7 .... 8/6 DDX96 .... EY86 .... 12/- 81.82 10/-
5/6 706 8/-

1.001/66

661-   . 12/-
8/6 787 9/- 12807.... 7/6 DM70 .... 8/6 E7.40 : : : : 10/- PP225  3111

6 A K5
6AK7/6AG7
6AL5

BAGS .

6AU6 .
6B4
6B8G
6BA6
6BE6
61356
6BR7
6B87 .. 
6BW6
6BW7 .. 
6
6C054 GT

666
6086
6136
6E1
6860
6F6 .M36F1-
6F33 .. 
6815
6G6G
686
655G
655GT
6558

PACKING AND POSTAGE -6d. per- val.. SAME DAY SERVICE

PX25 12/6

PPYY881° 1100/1--

311283/71,11;166

1222951 111283 //// :66

1111042 1111.09/1/-5

ITBF80 1216

1110

P0881 1122/168

P841 ..  10/-
UL41 ..   11/-
1T441 : : : 1102/1-6
ITY85 10/6

2/ 9
VR53

VR54
(EB34)R5V5
vEREB65C6733) . .

(EF36)

(EK32)

6/6

2/-

7/6

61-

8/-

VR65
(8P61) 3/-
VR65A
03841)
VR66 (P61) 3/9
VR91
(89.50) 4/-
VB91
(SYL.) 7/-
V1192
(EA50) . 1/6
VR105/30 6/6
VR116 4/-
VR136 6/-
VR137 . 516
VR150/30 8/-
VP23 6/6
VP41 .... 7/6
V870 .. 3/-
VT62
(E1,32) 6/6
VT501 .. 5/-
V1139
(MU12/14) 8/9
VU64 (P12) 9/-
VII111 . 2/6
W77 .... 8/6
W729 13/6
X65 10/-
X79 11/6
E309 14/-
8359  14/-
8759 11/6

TRANSISTORS
Suitable for audio work yellow and

green spot ea. 10/ -
red spot ca 10/-

B.F. for use up to 1.6 me/s. blue spot ea. 15/-
B.F. for use up to 1.5 me/s. to 8 Min.

yellow and red spot ea. 21/-
JB gang condensers for transistor working
"0" gang 1 or 2 gang 365 PF swing, alu-
minium vanes, steel chassis.

1 gang 7/8 each; 2 gang 11/8 each.
.IB "00" twin gang condenser 208 PF from
section 17/8 PF rear section price 9/6 each.

TELETRON transistor superbet coils set
of IF and oscillator coils with Ferrite rod
38/- per set (circuit Included).
Long Wave Loading Coil to match 4/6 each.

REPANCO
OT1 Combined 1st IF and 088 coil 11/6
TT2 2nd IF Transformer (315 Ke/o) 8/.
TT3 3rd 5/-
TT4 Push -Pull intersta,ge,transformer 8/8
TT5 output 8/ -

Circuits included with all types

BSR MONARCH
4 speed automatic record changer unit
plays 7in., 10in. and 12in. records auto-
matically with " MAGIDISK " Selector.
Unit plate 121 x
£8/15/- each. Carriage 3/-.

COLLARD
Four speed auto change unit. A fully
mixing automatic changer with many
advances features. Unit Plate 121n. x
131(11. £9/15/- each. Carriage 3/-.

COLLAR()
Model 3/554. 3 speed single player. Auto-
matic Stop, fitted with " Studio T " pick-up.
Cream finish.
£611916 each. Post 3/,
LOUDSPEAKER UNITS each
Elac Square Type 3Iin. units PM 19/6
Lectrona Plessey Sin. units PM.. 17/6
Goodmans, Plessey 6115. units PM.. 18,6
Goodmans It. & A. 8in. units PM.. 19/6
Plessey, R. & A. Elan 10in. units PM.. 25/6
Plessey 12in units PM.. 35/-
ROLA 61n. x 4in. Eliptical Unit PM.. 19/6
Elac 10in. x din. Eliptical Unit PM.. 25/6
All above PM speakers are 2 to 3 ohms.
RTC 12in. Heavy Duty 20 watts Model 15
ohms. Speech coil 55/5/-.
Sin. Mains Energised Speaker 20/-
64)n. (PlesseY). 17/6
8in. "22 211-
All have field coils of approx. 600 ohms.
We have just received a few more 8in.
Speaker units by Goodmans, etc.
P.M. Types fitted with standard output
transformers. Offered again at 21/6 each.
WB Speakers.

HE 812 8in. unit 5 watts 83/8 each.
HE 1012 10in. unit 10 watts 99/9 each.
Both with universal speech coils matching
to all transformers of 3 ohms 7.5 ohms
and 15 ohms.

PUBLICATIONS. Please include 4d. postage
with single copies.
No. 134-F.M. TUNER CONSTRUCTION

by W. J. May.
*Easy to build, Point to Point Wiring.
*Super High Fidelity Response *32

Pages * All Components for this circuit
available ex stock 2/6 each

No. 138 -HOW TO MAKE AERIALS
FOR T.V. (Band 1 and 8) and V.H.F.
(Band 2)

Data for all Channels. Ten different
designs for local and fringe areas.

2/6 each
No. 100-A COMPREHENSIVE VALVE

GUIDE, Book No. 1 5/- each
No. 121- A COMPREHENSIVE VALVE

GUIDE, Book No. 2
(Characteristics and Base Connections.)

5/- each
No. 103-R ADIOFOLDER "A"

The Master Colour Code Index for
Radio and Television 1/6 each

No. 128 -PRACTICAL TRANSISTORS &
TRANSISTOR CIRCUITS
*How to make your own transistors.
*48 pages 3/6 ...oh

No. 143-A COMPREHENSIVE VALVE
GUIDE, Book No. 3.
*International Edition *1,200 valves

not previously listed are presented.
5/- each

No. 144 -VALVE AND TELEVISION
TUBE EQUIVALENTS.
* Receiving * Transmitting* Industrial.

5/- each
No. 140 -TELEVISION SERVICING FOR

BEGINNERS.
*40 pages of information 416 each

No. 142-* MODERN T.V CIRCUITS
AND FAULT FINDING GUIDE.
*Many interesting circuits included.

4/6 each
No. 133 -RADIO CONTROLLED MODELS

FOR AMATEURS.
* Boats * Aircraft *Circuits, etc. 5/- each

HIGH QUAI.IT Y SOUND
REPRODUCTION.

Includes 20 watt amplifier. P.M. Tuner.
Pre -Amplifiers, etc 3/6 each

CHASSIS
Aluminium, machined, with reinforced
corner. Available in the following slues:

x 41n, x Shin 4/6 each
ilimx 6107. x 241n. 6/3 each
10in. x 7in. x 21111 7/3 each
12in. x Sin. x 24in. 519 each
121n. x Sin. x 2Iin. 8/9 each
12in. x 8in. x 2Iin. 8/6 each

RADIO SUPPLY CO.,
iIll

14111. x Sin. x 6/- each
14111. x 9in. x 2Iin. 12/- each
16in. x Gin. x 24111. 8/6 each
16111. x 10in. x 14/- each
All are four sided -ideal for radio receivers -
amplifiers -power packs, etc.

TELEDICTOR TRANSFORMERS. TYPE TEN
Small Maine Transformers suitable for

Television Converters, etc
Specification: -

Primary: 230 v. 60 c/s.
1 5Secondary 1. 250 v. 40 mA.

Secondary 2. 6.3 v. 1.5 a.
Overall Size:

Clamp construction, 3.9in. x 2.4111. x tin.
over windings. Fixed centres: 3.3in.

LOUDSPEAKER CABINETS
This attractive walnut finished cabinet is
available for 641n. or speaker units.
Metal speaker fret. complete with back and
rubber feet.
6Iin. type: Measures 8Iin, X 841n. x 411n.

at base 17/6 each
Sin. type: Measures 10,11n. x

101107. x Sin. at base 21/6 each
Sin. type: Very similar design 16/6 each

Postage any type 2/- each.
BUILDING A " SECOND " SET . . .
This is The Cabinet To Give Your Receiver
The Commercial Look Walnut Finished
Cabinet. Sire 111in. x 71n. x Sin. Supplied
with chassis (out out ready). Price 27/6
complete. Post 3/... Dial, Back Plate
Cord, Dial Drum, Pointer.

COSMOCORD TYPE MIC.22
High sensitivity with good fidelity response;
substantially flat from 40-6,000 c.p.s.;
vibration and shock proof. Not affected by
low frequency wind noises.

ADC 22-1 with adaptor for
flood stand 84/- each
RIC 22-2 complete desk unit EC- each

COSMOCORD TYPE MIC.33-1
A crystal band or desk microphone designed
for the high -quality public address and tape
recording field, incorporating a specially
designed acoustic filter giving a response fiat
from 30 to 7,000 c.o.s. The microphone is
omni-directional and is housed in an attrca-
tive plastic case 50/- each

COSMOCORD TYPE MIC.85-1
A general purpose hand microphone of
robust construction with substantially flat
response from 50 to 5,000 c.p.s Suitable for
use in recording apparatus, public address
equipment, etc 251- each

cosm00090 TYPE MIC.36 (Series)
This microphone will be of particular
interest to home recording enthusiasts as
well as professional engineers, since the die -

103, LEEDS TERRACE,

WINTOUN STREET,

LEEDS, 7.

cast microphone insert has a high sensitivity
with a pick-up field that may be considered
as omrd-directional. Substantially fiat
response from 30 to 7,000 c.p.s.
5110.36-3. Alicrophom without switch and
with table stand 63/- each
MI6. 36-4. Mircophone with switch and
table stand 68/- each
MI6. 36-5. Microphone without switch
and with floor stand adaptor 63/. each
MEC. 36-6. Microphone with switch and
floor stand adaptor 68/- each
°The floor stand adaptor has internal
threads of both lin. and lin. 26 T.P.I.,
3/6 each.

MAINS TRANSFORMERS
MT13-Way Mounting Type

Primary: 200-220-240 v.
Secondaries: 250-0-250 v. 80 mA. 0-6.8 v.,
4 amp., 0-4 v. 2 amp. Both tapped at 4 v.
19/6 each.
MTE
Primary: 200-220-240v.
Secondaries: 350-0-350 v. 80 mA. 0.8.3 V.
4 amp. 0-5 v. 2 amp. Both tapped at 4 v.,
1916 each.
16,13
Primary: 200-220.240 v.
Secondary: 30 v. 2 amps. Tam at 3 v., 4 v.,
6 v., 8 v., 9 v., 10 v., 15 v., 18 v., 20 v.,
24 v., 19/6.
Postage and packing -please add per

transformer.
"Control Knobs in Modern Styling.

Tastefully and clearly engraved in gold.
These Mouldings are available in two colours:
Walnut and Ivory.
They are suitable for use with fin. spindles
and are simply and firmly held by means of
a grub screw and locking nut.
Prices: Type "A" 1/6 each. Type "B,"
1/2 each.
Line Cord, 3 amp., 3 core 1/9 yard
Line Cord 2 amp., 3 core 1/9 yard
Electric Buzzers in Bakelite

Case, Loud tone 2/6 each
Epicyclic Friction Drive with

Brass Drum. For use with steel
Dial Drive Wire 1/6 each

OUR NEW 1957-58
CATALOGUE
IS NOW READY

Copies are being posted to
old customers. If you would
like to have this comprehen-
sive catalogue. Send 1;- in
stamps without delay.

TERMS: Cash with order or C.O.D.
Postage and Packing charges extra, as
follows: Orders value 10/- add 1/-; 20/ -
add 1/6; 40/. add 2/-; E5 add 3/. unless other-
wise stated. Minimum C.O.D. fee and
postage 3/-.
For full terms of business see inside cover
of our catalogue.
Personal Shoppers 9 a.m. to 5 p.m. Mon.
to Friday.
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SPECIAL 'HAM' OFFER 11111
TEST SET 102

Consists of impregnated mains
transformer 200-250 v 50 cycles,
12 v 2 amp, 6 v 3 amp, output

280 v at 80 ma. S.T.C. metal
rectifier 80 ma. I-DET 19,
1-615. Bulgin plugs, sockets and
pilot lights. Mains leads. Circuit
is a multi vibrator locked mains
type, with a cathode follower.
Can be utilized for:
O Audio Amplifier
 Audio Oscillator
 V.F.O.
 External Synchronizer
 Stabalized Power Unit
 Modulator Etc.
Br nd new including circuit only
40 -, p.p. 3/-.

3 CM MAGNETRON/KLYSTRONS ASSEMBLY

Includes: -

I 725A
Magnetron

2 723A/B
Klystrons

2 CV253
Crystal
Diodes

I 1624
TR Tube

I CV115
ATR Tube

ASSOCIATED WAVEGUIDE ASSEMBLY PRICE El 10 0 each.
P. & P. 7/6.

PULSE TRANSFORMER and MAGNET FOR ABOVE E3.

MINIATURE I.F. STRIP TYPE
"373 " 9.72 Mc/s. Valve line up 3-
EF. 91, 2-EF 92 I-EB 91. Size 10fin.
by 2+in. by 3in., completely valved
with screening cans. 8 -way Jones
socket 50 K output potentiometer
co/ax output socket. Ideal for modifica-
tion to FM Tuner as described on
page 107 of the April " Practical
Wireless." Price 45/-. Less valves 8/6.
BEN DI X RECEIVER MN267. Cover-
ing 3.4-7 Mc/s. 325-695 Kc/s., 150-325
Kc/s. Valves used 5-6K7, 2-6N7, 2-6J7,
I -6L6, I -6F6. Complete with switching
motor and 12 v. Dynamotor. Only 65/-.
Carr. 8/6.
AMERICAN GEARED MOTOR.
24 v. D.C. with built-in precision gear-
box. No. I drive 24 R.P.M. No. 2
drive 6 R.P.M. On 12 v. No. I drive
16 R.P.M. No. 2 drive 4 R.P.M. Overall
size of motor and gearbox 7+in. x

x 3in., weight I lb. 14 ozs. Brand
New. Only 29/6. P. & P. 2/-.
DIPOLE AERIAL No. 4A. 52ft. hard
drawn 7/22 copper wire with centre
insulator, fitted with feeder sockets.
Both ends have 3 -link insulators and
slotted wire adaptors. Brand new. Price
9/.. P. and P. 2/-.
HIGH RESISTANCE HEAD-
PHONES. Complete High Resistance
Headgear Mk. IV with cord and plug.
Brand new and boxed. 11/- post 1/6

INDICATOR UNIT TYPE 182A.
Unit contains VCR 517 6in. cathode ray
tube with mumetal screen, I SU4G, 3
EF50, and 4 SP6I, 9 wire -wound volume
controls, H.T, mains transformer,
numerous resistors, condensers and
other components. Fully smoothed.
Brand new, 65/-. Plus carriage 7/6.

HOOVER ROTARY TRANS-
FORMERS. 11.5 v. input, 490 v.
output at 65 mA. and 6 v. input,
300 v. output at 75 mA. Guaranteed
and tested, only 27/6. P. & P. 2/6.

RCAF AMPLIFIER UNIT
12 v. input.
Vibrator.
OZ4. Micro-
phoneTrans-
former into
a 6K6GT
output valve
with nega-
tive feed
back. Size
8in x 5fin x
8+in. Brand
new, 35/ -
each. P. & P.
3/-.

Hours of business:
8.30 a.m. to 6 p.m.
Monday to Saturday.

OPPOSITE
BRITISH MUSEUM

TEST OSCILLATOR TS 170/ARN5
Complete Test Transmitter or Signal generator, cavity for
Receivers or other UHF applications in the 330 Mc/s Range,
Modulated 90 to 150 cycles.
Valves 3-959, 3-1N21, I -3Q4. Milliameter 0-I and 3 crystals.

Brand New E4 10 0. Carr. 7/6.

R I 0 RA
RECEIVER

-:',
8 5 ARP 12's, 3 AR 8'. .0",,.......... ''''*--..,valves
covering 2-12 510 on two
frequency bands. Contains
6 v. Vibrator Pack and built-in

4i Goodman speaker, operates
from 6 v. battery, eonsump.
don 2 amps. Housed in metal
case 13 x 12 x llin. Designed
for Mobile or Ground station.
Operates with any normal aerial.
Complete, guaranteed and tests I
including circuit. Very good
condition. Only 85/-, carr. paid

Save Eff's on your Beam Antenna
Aerial whip antenna sections. 4f t. lengths can be utilized for beam
antenna construction. Brand new. Six for 16/8. Plus carriage 21,
Twelve for 24/-. Plus carriage 3/-.

-
LOUD HAILER

......_

SPEAKER
:,

Sound powered with out-
put transformer, impedance
of speech coil 7 ohm, hand-
ling capacity 8 watts. Ideal
for inter -communication.
Complete with carrying strap.
Price 25/-. Packing and
carriage 5/-,

2 for 45/-. Carr. 7/6.

2.1-3 Mc/s
3-4 Mc/s
4-5.3 Mc/s
5.3-7 Mc/s

COMMAND TRANSMITTERS
valved less crystal
valved with crystal
valved less crystal
valved less crystal

P. & P. 3/- each.

17/-
25/-
17/-
17/ -

FM WOBULATOR CAPACITOR
Excellent for Sweep Generator.
Frequency modulation unit permanent
magnetic field and a moving mechanism
driving a metal diaphragm supported
at its rim. This diaphragm acts as a
moving plate of the frequency modu-
lator capacitor. Tested. Price 7/- each,

R.F. UNITS
R F. 24, 20-30 Mc/s, 8/6 each
R.F. 25, 40-50 Mc/s, 8/6 each
R.F. 26, 50-65 Mc/s, 251- each

All valved. Postage 3/- on each.

WESTERN ELECTRIC SHUNT
MOTORS. 27 v. 1+ amps giving 3,000
R.P.M. Continuous duty, rated 1/50
H.P. works off 12 v, and 6 v. at reduced
R.P.M. length of shaft I iin. Motor 31in x
2+in. Brand new and boxed. Only
17/6. P. & P. 1/6.

24 v. giving 5,000 R.P.M. continuous
duty. Shaft tin. x tin. Motor Ilin. x
2+in. works off 12 v. at reduced R.P.M.
Brand new. Only 12/6. P. & P. 1/6.

TUNING UNITS
TU-6-B 3000-4500 KC
TU-7-6 4500-6200 KC
TU-8-B 6200-7700 KC
TU-10-B 10,000-12,500 KC

These well known units have Micro
Meter dials with 2,500 divisions over
180 degrees rotation. Giving plenty of
mechanical bandspread. Velvet vernier
drive, high Q tank circuit and heavy
duty 6 -way ceramic switch and variable
transmitting condensers. Price 14/ -
each. P. & P. 4/-.

LOW IMPEDANCE PADDED
HEADPHONES TYPE D.L.R. 3.
Complete with cord and plug. Brand
new. Price 9/-. P. & P. 1/6.

U.S.A. INDICATOR BC929A.
Complete with 3 BPI, shield and holder.
Aerial switching unit. 7 valves: 2-6H6GT,
I-6XSGT, I -2X2, I -6G6, 2-62N7, Brand
new. Original cartons. 55/-. Carriage 7/6.

PARMEKO C CORE TRANSFOR-
MER. Inter -valve Transformer. Ratio
4/I 600 ohms CT. Ifin. x Ifin. x 2in.
Original cartons. 6,- post paid.**************************** *** AMERICAN ROTARY CONVER-GRAND OPENING * TORS

* With cool-
* Visit our newly opened BARGAIN STORE in our own * ing Fan.* warehouse. SEE FOR YOURSELF!! Three thousand * Input 12 v.
* square feet of warehouse space loaded with a tremendous * D.C. Out-
* variety of resistors, condensers, chokes, transformers, * put 300 v.
* valves, head sets, microphones, test sets, receivers, * at 90 mA.* transmitters. ** Completely suppressed. Brand new.* EVERYTHING IN ELECTRONICS. * 19/- each. Plus P. & P. 3/-.

ROCK BOTTOM PRICES ! !

adaRadio
(Dept. " W ") 32A, Coptic Street, London, W.C.1. Phone: MUSeum 9607

Carriage charges apply to
England and Wales only.

Terms: Cash with order.

All orders despatched same
day.

EXPORT ENQUIRIES
INVITED.
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ARGOSY PUSH-PULL RADIO- TERMS AVAILABLE
GRAM CHASSIS. 139/6

8 valve 2-EBF80, 2-EL42, ECH81, EBC4I,
EZ80, EM34. Latest models. 3 w/band and
gram. Switched. Over 10 watts output. Full
tone range. 4 knob control. Size 12 x 71 x 7fin.
Less valves. Ins., cam. 5/6.

RADIO GRAM CHASSIS. 29/9
5 valve s/het, 3 w/band, front drive. Including
speaker and knobs. Less valves. Chassis 12 x
8 x 10in. Ins., cam 4/6.

HOME RADIO. 79/6

5 valve (octal) s/het, 3 w/band receiver. A.G.
Gram., P.U. sockets. In wooden cabinet,
181 x 111 x 81in. Ins., carr. 7/6.

A.C./D.C. MIDGET RADIO. 99/6
5 valve,
C C H 3 5 ,

E F 3 9 ,

E B C 3 3 ,

CL33, 35Z4
or metal rec;
3 controlknobs
Switched
for gram.
In attractive
brown plas-
tic cabinet. 15 x 71 x 9in. Ins., carr. 4/6.

RADIO GRAM CHASSIS. 39/9
3 w/band and gram. s/het, 5 valve (octal).
Ideal for table gram, giving high quality output.
4 knob control. 8in. P.M. speaker, 7/9 with
order. Set of knobs 2/-. Chassis 12 x 6 x 71in.
Ins., carr. 4/6.

R.F. 24 UNIT. 7/9. Incl. valves. Ex W.D.
Drawings FREE with order. Tuning 20-30 me/s.
P. & P. 2/6.

V.H.F. 1125 RECEIVER. 7/9. Incl. valves.
Drawing FREE with order. P. & P. 1/9.

SELF FEED SOLDERING
6-12 volt, 100-125
volt. 29/6; 6-12
volt, 200-240 volt,
45/-. Made for
the American mar-
ket. Car battery
or mains. Export
quality. Complete
in light carrying
case. Reel of solder and spare parts. P. & P. 2/9.

EXPORT ENQUIRIES INVITED.

BEAUTIFUL EXTENSION
SPEAKERS. 29/9

Complete, fit-
ted with 8in.
P.M. speakers,

W.B. or
"Good mans "

"

of the highest
quality. Std.
matching to
any recei-
ver r
ohms).
Flex and
switch included. Unrepeatable at this price.
Money back guarantee if not completely satisfied.
Ins., carr. 3/-.

17" T.V.

CHASSIS

I7in. Rectangular tube
All channels.
Valve line-up (5 valves) 6SN7, 6V6, EY51, 2-6D2s
Others, 6L18, EL38, and 7-6F1's.
12 month's guarantee on tube. 3 months on
chassis and valves.
TURRET TUNER 50/- extra. Less valves.
Complete and working on any channel 1-5.
With 5 valves 421/19/6. With all valves 425/19/6.
Ins., carr. 25/- (incl. tube). State B.B.C. channel
(and I.T.A. channel if TURRET TUNER re-
quired). Drawing 3/6 or FREE with order.

14IN. T.V. CHASSIS, TUBE,
SPEAKER. £13/19/6.

As above with I4in. round tube, Less valves.
3 months guarantee. With 5 valves E15/1916.
With all valves 419/19/6. Ins., carr. (incl. tube)
25/-. TURRET TUNER 50/- extra.

on adapted chassis.

RECTANGULAR T.V. TUBES
(Used). 12 MONTHS' GUAR.
I7in. £7.10.0. I4in. £5.10.0.
6 months full replacement, 6 months progres-
sive. Made possible by the high quality of our
tubes. Ins., carr. 15/6.

CONVERT YOUR 9in., 10in., 12in. to I4in.,
I5in., I6in.
Our pamphlet is FREE and on many sets costs
only the tube to give you these giant pictures.
SPECIAL OFFER. 14-15-I6in. T.V. TUBES,
45. Perfect. See them working. I 2in. T.V.
TUBES. EiS. 15/6 ins., carr. on all tubes.

T.V. CHASSIS, TO CLEAR. 79/6
Complete chassis by famous manufacturer.
R.F. E.H.T. unit included. Drawing 2/6 or
FREE with order. Chassis in 3 seperate units.
(Power, s/vision and time base inter -connected.)
These chassis can easily be fitted into existing
console ccbinets. Less valves and tube. Channels
1-2, 3-5. I.F.s 16-19.5 me/s. Easily converted
to I.T.V. channel. Ins., carr. 10/6

T.V. CONSTRUCTOR CHASSIS
SOUND AND VISION STRIPS. 35/6.
Tested, working, complete less valves. I.F.s
16-19.5 me/s. P. & P. 2/6. Drawing 2/6 or FREE
with order.
POWER PACK. 39/6. 6-10 KV. R.F. EHT
unit included. Tested, working, less valves.
Drawing 2/6 or FREE with order. Ins., carr. 5/-.
TIME BASE. 25/6. Tested, working. Incl.
focus unit, etc. Less valves. P. & P. 3/6.

MAINS TRANSFORMERS
350-0-350 v 80 m/a., 4 v.-4 v. heaters. 200-

250 v. Prim 3/9
350-0-350 v. 80 m/a., 12 v.-4 v. heaters. 200-

250 v. Prim. 2/9
280-0-280 v. 80 m/a., 6 v.-4 v.-4 v., 200-

250 v. Prim. 5/9
(Drop through, half shrouded). All above 2/3
post.
425-0-425 v. 5 v. 6 a.-6.3 v. 12 a.-6.3 v. 6 a.

200-250 screened primary. P. & P. 2/6 17/6

HEATER TRANSFORMERS
0-200-250 v., 4 v. @ 21 amp. (post 1/9)... 8/9
0-200-250 v., 12 v. @ If amp. (post 1/9)...8/9
O.P. TRANSFORMERS, STD. SIZE. 2-5
ohms (post 1/-). 1/3; 20 for LI. P. & P. on 205/6.

T.V. AERIALS. 25/6
For all I.T.A. and F.M. channels.
For outdoor or loft. 3 element,
at half their original cost.
P & P. 2/6.

CAR AERIALS. 6/9. Whip antennae, 50in.
long, collapsing to I I in., one hole fixing.
Post 1/-.

BURGLAR ALARMS. 2/3. Made by Truvox.
Can work from bell battery. New, incl. bell.
Post 1/9.

SPEAKERS. 8/9. 8in. P.M. Let the lady of
the house follow that radio or T.V. programme.
P. & P. 1/9.

TELEPHONE SETS. 7/9
Ex W.D. wireless
remote control unit
E.MK. II. New con-
dition. Morse tap-
per, switched, jack
plugs, etc.; less
phone Carr. 3/6.

COIL PACK SETS. 3/9. This bargain Mel'
3 band coil pack, pair 465 I.P s and std. 2 -gang
cond. Printed dial. Post 2/3.

HEADPHONES. 1/9. Single earphone and
headband. C.-L.R. type. Ideal for crystal sets,
extension on radio, etc. Post 1/3.

CO -AX. CABLE, 6d. yd. Good quality,
cut to any length. Post on 20 yds. 1/6. 100 yds.
45/-, post 3/6.

CHASSIS. 1/- each, 6 or 8 valve, latest type
midget valve design for A.M. and F.M. New
cadmium plated s.w.g. steel. 121 x 71 x
P. & P. 116. Post on 4, 3/-; 12 for 10/-, carr. 5/..
RECTIFIERS. 2/9. 250 v. 100 m/a. Full or
half wave. Salvage, guaranteed. Post 1/3.

Boxed VALVES 3 months guarantee

1A5 2/9 6E7 3/9 EB91 6/9 EF37 4/9
185 4/9 6N70T 4/9 EBF80 8/9 EL42 8/9
3A4 3/9 08E7GT 8/9 EBC41 8/9 EL91 3/9
431)1)81 23/99 SDI 3/9 ECC81 8/9 r0Ezszi245

6/9
8/9

1154 8/9 8D3 7/9 EC1142 8/9'
5Z4 8/9 12AU7 5/9 EF39 619 EL32 6/9
6F12 7/9 12.807 1/9 EF41 8/9 Tril 6/9
6D2 6/9 108J7 1/9 EF91 7/9 X66 3/9
0116.M 1/9 EAF42 8/9 EF37A 4/9 Z77 7/9

American Types. U X. All at 3/9 each.
80 25RE 75 18
I D6 6A7 78 42
6D6 6C6

Barrettors 301 and 302 also at 3/9 each.
Full list on request.

ELECTROSTATIC T.V. TUBES
All at 10/- each

89.1, 4in.; E4205/13/7, 21in.; DG7-5,
09D, 41in.; E4103/13/4, !Sin.; VCRI31,
NOT GUARANTEED FREE FROM DEFECTS
REMOVED FROM WORKING EQUIPMENT

Send for FREE catalogue.

Liverpool Street to Manor
Park Station - 10 minutes

DUKE & CO.
(DEPT. 6)

621/3, ROMFORD ROAD,

MANOR PARK, LONDON, E.12

NOTE -New phone Nos, Ilford 6001-3.
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C.R.T. ISOLATION TRANSFORMERS
For Cathode Ray Tubes having Heater/Cathode short
circuit for C.R. Tubes with falling emission.
Type A. Low leakage windings. Ratio 1:1.25 giving
a 25% boost on Secondary.

2 volt 10/8 each
4 volt 10/8 each with Tag
6.3 volt 10/6 each Panel and
10.8 volt 10/6 each Solder Tags
13.3 volt 10/6 each
Ditto with mains primaries 12/6 each

Type B. Mains input 220/240 volts. Low Capacity. Multi
Output 2, 4, 6.3, 7.3, 10 and 13 volts. Input has two taps
which increase output volts by 25% and 50% respectively.
This transformer is suitable for all Cathode Ray Tubes.
With Tag Panel 21/- each.
Type C. Low capaoity wound transformer for use with
2 volt Tubes with falling emission. Input 220/240 volts.
Output 2-29-20-21-3 volts at 2 amps. With Tag Panel
17/6 each.
All Isolation Transformers are indiviiMally boxed, labelled
and clearly marked with relevant data.
NOTE; --It is essential to use mains primary types with

T.V. receivers having series connected heaters.

RESISTORS. All values. 10 ohms to 10 meg., I w. 4d.;
0 w., Gd.; 1 w., 8d.; 2 w., 1/-.
HIGH STABILITY. 0 w. 1%, 2/-. All preferred values
00 ohms to 10 meg.
0 WIRE -WOUND RESISTORS

25 ohms -10,000 ohms
{1/3

0 watt 1/8
5 watt 21-
5,000 ohms -50,000 ohms, 5 w., 1/9; 10 w 2/3

WIRE -WOUND POTS. 3 WATT LAB. COLVERN, ETC.
Pre-set Min. T.V. Type Standard size Pots., Win.
Knurled Slotted Knob. Spindle High Grade. All
All values 25 ohms to 30 Values, 100 ohms to 50 K.,
E., 3/- ea. 50 K., 4/-. 5/6; 100 K., 6/6.
Ditto Carbon Track 50 K. W/W EXT. SPEAKER
to 2 Meg., 3/-. CONTROL 1312. 3/-.
0/P TRANSFORMERS. Heavy Duty 50 mA., 4/6. Multi -
ratio push-pull, 6/6. Min. 8 v. 4 type 4/6. Hygrade Ptah -
Pull 7 watts, 15/6.
L.P. CHOKES 15/10 H. 60/65 mA., 5/-; 25/20 H. 100/120
mA., 11/6;20/15 H., 120/150 mA., 12/8; 5 H. 250 mA., 15/-.
MAINS TRANS. 350-0-350, 80 mA., 8.9 v. tapped 4 v. 4 a.
5 v. tapped 4 v. 2 a., ditto 250-0-250 80 mA., eta., 21/-.
Bargain 300-0-300 v. 65 mA., 6 v. 4 a., 4 v. 2 a., 15/-.

I.F. TRANSFORMERS 7/6 pair
465 Ko/s Slug tuning Miniature Can 29 x 1 x lin. High
Q and good band width. By Pye Radio. Data sheet supplied.
Wearite M800 IF Transformers 485 Itc/s, 12/8 pair.

HEATER TRANS. Tapped 200/250 v. 6.3 v. 11 amp., 7/6.
ALADDIN FORMERS and cores. fin., 8d.; tin., 10d.
.3in. FORMERS 5937/8 and Cans TV1/2. Sin. sq. x 21in.
and Sin. so. x 1lid, 2/- complete with cores.
SLOW MOTION DRIVES. Epioyclia ratio 6 : 1, 2/3.
TIARA. Midget Soldering Iron. 200/220 v. or 230/250 v.,
16!9. SOLON INSTRUMENT IRON. 25 w., 24/,
MAINS DROPPERS. 3 x lftn. Three Adi. Sliders, .3 amp.
750 ohms. 4/3. .2 amp., 1,000 ohms, 4/3.
LINE CORD. .3 amp., 60 ohms, per foot, .2 amp., 100 ohms,
per foot, 2 way, 8d per foot, 3 way, 7d. tier foot.

CRYSTAL MIKE INSERT by Acos
Precision engineered. Size only 12 x 3/16in. Bargain.
Price 8/8. No transformer required.

MIKE TRANSF. Ratio 50: 1, 3/9 ea.; 100: 1, 10/8.
LOUDSPEAKERS P.M. 3 OHM. 2910. square 17/6

Iin. R.A. 17/6 Tin. x 41n. G-mdmans 21/-
30i5. Square Elac, 21/- ein. Elac, 22/6
69in. Goodmans. 18/6 10in. R.A. 30/-
4in. ELAC TWEETER, 25/-. 12in. Plessey 30/-
8in. M.E. 2.5 k. field tapped O.P. transformer, 24/6

CRYSTAL DIODE, G.E.C., 21-. GEX34, 4/-. 40 Circuits, 3/,
CRYSTAL SET CONSTRUCTION. Kit 12/6. Book 1/-.
H.R. HEADPHONES. 4,000 ohms, brand new. 16/6 Pair.
SWITCH CLEANER Fluid, squirt spout, 4/3 tin.
TWIN GANG CONDENSERS. 365 pt. Miniature, llin.
x 1.9n. x lftn., 10/-. .0005 Standard with trimmers,
9/-; less trimmers, 8/-. Midget, 7/6; 3 -gang 500 pf 7/8.

SUPERHET COIL PACK 27/6
Miniature size 21. x 21 x litn. High Q dust cored coils.
SHORT, MED., LONG. GRAM switching with connec-
tion diagram and 5 valve circuit. 985 Reis I.F.

VALVE HOLDERS. Pas int. Oct., 4d. EF50, EA50, Bd.
B12A, CRT, 1/3. Eng. and Amer. 4, 5, 6, 7 and 9 Pin. 1/-.
MOULDED Mazda and Int. Oct., 64., B7G, BOA, BOG, BOA.
9d. B7G with can, 1/6, VCR97, 2/6. BOA with can. 2/6.
CERAMIC, EF50, B7G, Int. Oct., 1/-. B7G with can, 1/9.
SPEAKER FRET. Gold Cloth 18in. x 25in., 5/-. 25in. x
36in., 10/-. Expanded metal, Silver 151 x 9510., 21- each.
141in. x 1210., 3/- each.
Tygan 4ft. Bin. wide, 10/- it.; Mt. 3in. wide. 5/- R.
WAVECHANGE SWITCHES.
2 p. 2 -way 3 p. 2 -way, short spindle 2/6

p. 4 -way 2 wafer, long spindle 6/8
2 p. 8 -way, 4 p. 2 -way, 4 p. 3 -way, long spindle ... 3/8
3 p. 4 -way, 1 p., 12 -way, long spindle 3/8
Wave change " HAKIM" 1 wafer 8/6; 2 wafer 12)8;
3 water 18/-; 4 wafer 19/6; 5 wafer 23/-; 6 wafer 26/6.
TOGGLE SWITCHES. S.P., 2/-; D.P. 3/8; D.P.D.T. 4/-.
NUTS, BOLTS. 12 of each, 2, 4, 6, or S B.A

KNOBS GOLD ENGRAVED. Walnut or Ivory. UM.
diem., 1/6 each. " Focus," "Contrast," "
" Brilliance-On/Off," " On -Oft," " Volume," " Volt -
On -Off," " Tone," " Tuning," " Treble," " Bass,"

Waveohange," " Radio Gram," " S.M.L. Gram,"
; Record -Play," " Brightness," ditto, not engraved, 1/-.

1957 RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
S.W. 16 m.-50 m. LATEST MULLARD
M.W. 200 m.-550 m. ECHI2, EF41, E13041,
L.W. 800 m.-2,000 m. EL41, ELZ40
12 month Guarantee. A.C. 200/250 v., 4 -way switch.
Short -Medium -Long -Gram. A.V.C. and Negative
feedback. 4.2 watts. Chassis 130in. x 50in. x 21in.
Glass Dial 10 x 401n. horizontal or vertical available.
2 Pilot Lamps. Four Knobs, Walnut or Ivory, aligned
and calibrated. Chassis isolated from mains.

BRAND NEW £10.10.0 Carr. 4/13.

TERMS: Deposit £5/5/- and 6 monthly payments of £1.
MATCHED SPEAKERS FOR ABOVE CHASSIS :
Sin., 19/6; 10in.. 26/-; 121m, 301 -

RECOMMENDED FOR ABOVE CHASSIS

* R.C.S. SCOOP *
HIGH FIDELITY AUTOCHANGER

1957 MODEL RC456
For r, 10', 12" Records 16, 33, 45, 78 r.p.m.

4 SPEEDS - 10 RECORDS
WITH STUDIO "0" PICK-UP

BRAND NEW iN MAKER'S BOXES

OUR PRICE £9.15.0 Post free.
TERMS: Deposit £515/- and 6 monthly payments of £1.

B.S.R. MONARCH
4 -SPEED AUTOMATIC
RECORD CHANGERS

1957 MODELS
Brand new and fully guaranteed 12 months.

NOT JOB LINE REJECT STOCK

Designed to play 18, 33, 45, 78 r.p.m. Resords 7in..
10in., loin. Lightweight Xtal pink -up, turnover head,
two separate sapphire styli, for Standard and L.P.
Earth plays 2,000 records. Voltage 200/250 A.C.

OUR PRICE £8.15.0 each. Pest free.
Terms: Deposit 26 and 5 monthly payments of £1.
Space required 14m. x 124 in. 5in. above and Sin. below.

GARRARD. 4 -speed Single Record Player with GC2
Turnover Head for 76 r.p.m. and L.P. Space required
14in. x 121in., 21in. above 2*in. below. Mode 4 SP
-BARGAIN £8. Post Free.

B.S.R. MONARCH. 3 -speed Motor and Turntable
with selecting switch for 33, 46 and 78 r.p.m. record...
100-120 v. and 200.260 v. A.C. 50 c.p.s. Also B.B.R.
MONARCH Lightweight Pick-up with Acos Xtal
turnover head, separate Sapphire stylus for L.P.
and standard records. SPECIAL OFFER, THE TWO
84/1216. post I/O. 14 x 121in. Cut Out board 6/-.

AMPLIFIER PORTABLE RECORD PLAYER CABINETS.
Size 181in. x 130in. X Ht. 8110.. with motor board
llin. x 129in., 68/3/-. To fit above units.

4 -WATT GRAM. AMPLIFIER. For 200.250 v. 60 c.o.s.
A.C. mains. Chassis fully isolated. Fitted vol. (with
mains switch) and Tons Control. Deafened for use with
any kind of single player or record changing unit. With
61in. loudspeaker and output transformer. Fits our
portable cabinet without modification. 14-15-0

Poet 3/,

GARRARD RC 88m 3 speed Aatoehange Universal
AC -DC 100-250 volt.. List price 1107/10/-.

OUR PRICE £15.15.0 we. Ai 10. 0/ --

CHAMPION VHF (FM) TUNER 88 to 96 me/e. 5 Mallard
Valves and Superhet Tuning Heart. Maroon and Cream
Receiver styled cabinet 6 x 12 x bin.
Features : This Is a self powered 200/250 v. A.C. VHF
(FM) Adaptor with operating and servioing data and a
screened lead for conneotion to pick-up sockets of Any
Radio, Radiogram or Amplifier.
Brand new with 12 months guarantee. List price 16 gns
Our Price 10 gee.. oar, 4/6.

TELETRON BAND III CONVERTER
For London, Midland and Northern I.T.A.
Suitable all T.V. retakes, T.R.F. or SuserItet. Cuijs,
valves, components, chassis, wiring 'Await. COMPLETE
KIT for mains operation 200.260 v. A.C., a8/101-
As ABOVE less POWER PACK. Requiem 200 v. 20 mA.
H.T., 6.3 v.. 6 a. L.T. 22/5/-. Nark II °anode £1 extra
each Kit.

Volume Controls
Midget size

Long spindles. Guaran-
teed 1 year. All values
10,000 ohms to 2 Meg.
No. Sw. S.P.Sw. D.P.Sw.

3/- 4/- 4/9
Lin or Log Tracks

80 CABLE Coaxial
Semi -air soaped Polythene
insulated tin. dia. Stranded
core. Ideal Band III. lad. yd.
Losses cut 50%.
STANDARD QUALITY
tin. Coaxial 8d. yd

COAXIAL PLUGS 1/- DOUBLE SOCKET 1/3
SOCKETS 1/- OUTLET BOXES

016BALANCED TWIN FEEDER per yd., rid. DO or 30011.
TWIN SCREENED BALANCED FEEDER 1/- yd., SO ohms.
TRIMMERS, Ceramic, 80, 50, 70 pf., 9d. 100 pf., 150 p8.,
1/3. 250 pt., 1/6. 600 pc., 750 p1., 5/9. Philips 1/- ea.

ALUMINIUM CHASSIS. 18 s.w.g. Plan, undrilled,
with 4 sides, riveted corners and lattice fixing holes,
with 21in. aides. 7 x din., 4/6: 9 x fin., 5/9; 11 x 710.,
6/9; 13 x 9in., 8/6: 14 x llin-. 10/6; 15 x 14In., 12/6;
and 18 x 16 x 3in., 18/6.

BLACK CRACKLE PAINT. Air drying. 5/-
P.V.C. CONN. WIRE, 10 colours, single or secluded, Pd. yd.
5in. RADIO SCREWDRIVERS, 6d. sash.
NEON MAINS TESTER SCREWDRIVERS, 5/8.
MULTICORE SOLDER 60/44,18 s.w.g., 34.,18 s.w.g., 4d. yd.

12/6 PURETONE RECORDING TAPE
1,200 ft. on standard fitting 70 Plastic reels.
Brand new, boxed, 12/6.
Spools 5" metal, 1/6, 7" plastic, 4/3.

FERROVOICE 1,20091. Plastic Tape 25/-

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY -BACK
VOLTAGES. K3/25 2 kV., 5/-; K3/40 8.2 kV., 7/-; K8/45'
3.0 kV., 7/6; K3/60 v. 4 kV., 8/-; K8/100 8 Ev., 14/6.
MAINS TYPE, RM1, 125 v.; 00 mA., 5/-; RM2, 100 mA.-
6/-; RM3, 120 mA., 8/-; 8314, 260 v. 271 mA., 181-,
MINIATURE CONTACT COOLED RECTIFIERS. 230 v.
50 ma., 8/6; 250 v. 85 ma., 9/8.
COILS. Wearite " P " type, 3/- each. Oamor Midget
" Q " type adj. dust core, 4/- each. All ranges.
TELETRON. L. k Med. T.R.F., with reaction, 3/6.
FERRITE ROD AERIALS. M.W., 8/9; M. A L., 12/6.
T.R.F.COILS A/HF, 7/- pair. H.F. CHOKES. 2/6.

JASON P.M. TUNER COIL SET. 26/-. H.P.
aerial coil, Oscillator coil, two I.F. Transformers 10.7
Mc/s., Detector transformer and heater choke. Circuit
and component book using four 6A1116, J.B. Chassis
and Dial, 19/8. Complete Kit, £5/18/6. With Jason
superior calibrated dial, 26/15/-.

CONDENSERS. New stook. .001 mid. 7 kV. TAO., 5/0
Ditto 20 by., 9/6; 100 pi. to 500 pl. Micas, 68.; Tabula
500 v. .001 to .01 mid., 9d.: .05, .1, 1/-; .25, 1/8; .5, 1/9
.1/350 v., 9e1.; 0.1 mid. 2,000 v.; 1 mid., 2.000 v.. -
CERAMIC CONDO. 500 v., .3 p1. to .01 mid., 1
SILVER MICA CONDENSERS. 10% 6 pf. to 5 pf., 1/-
600 p1. to 3,000 pi., 1/3. DITTO 1% 1.5 pl. to 600 pf. 1/0
515 p1. to 5,000 p1.,

NEW ELECTROLYTIOS,
TUBULAR

1/350 v.

FAMOUCSANMTAYKAA.
TUBULAR

I00 /26 v. 3/- 3+16/450 y. 5/-
1/450 V. 2/3 8+8/600 v. 4/6 16+16/500 v. (1/-
4/460 v. 2/- 16+16/500 v. 8/- 6,000 mid. 8 v. 616
8/450 v. 2/8 CAN TYPES 32+82/350 v. 4/8
8/200 v. 2/9 Clips 3d. 83+32/450 v. 616
16/450 v 3/6 16/450 v. 3/5 64+120/275 v. 7/6
16/300 v. 4/- 32/850 v. 4/- 80+100/350 v.11/6
34450 v.
25/25 v.

5/6
1/0

84/350 v. 5/6
100/275 V. 5/6

100+200/267 viive

50/25 v. 1/0 50+50/350 v. 7/- 1,000 +1,000/8 v.
50/50 v. ft/. 500/12 v. 3/- 618.
FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2. 6 or2 v. 19 amp.,11/3;
CHARGER TRANSFORMERS. Tapped tap& 200/250 v.
for charging at 2, 6 or 12 v. 19 amp. 13/6; 4 amp., 21/ -

All Boxed VALVES New a Guaranteed
1B5 5/0 6K8 8/8 EABC80 8/6 BM 11/6
185 8/6 61,6 10/8 EB91 6/6 E1148 1/8
1T4 8/8 8(47 10/6 EBC33 8/6 HARM 12/8
884 8/6 63A7 7/6 1313C41 10/8 LTVR2A 7/6
SVC 8/6 66N7 8/8 EBF60 8/6 641714 10/6
6U4 8/13 6V6C4 7/6 ECC84 12/6 PC084 ISA
0Y3 8/8 OWOGT 8/6 ECF80 10/8 PCF30 10/5
5141 10/6 8%4 7/8 E00'82 10/8 PC982 10/8
OARS 8/6 eX.5 7/6 ECH42 10/6 PCL82 10/0
6B8 5/8 787 8/8 ECL80 8/8 P131 11/3
621118 7/6 12A6 7/6 F,CL82 12/8 PL82 10/8
6)3116 10/6 ISATIS 10/6 EF39 7/6 PY80 10/8
0BWO 8/8 12AT7 10/6 E1<41 10/6 PY81 10/6
6BW7 8/8 12AU7 10/6 EF50 5/8 PY82 10/8
6CH6 10/8 12AX7 10/8 Equip. SP61 gm
6D6 7/8 1213E6 10/6 EF50 8/8 021041 8/6
898 7/6
6114 3/6

12BH7 10/8
12E7 8/8

Bylv.
EF80 10/8

MHO ://3
1/1541

656 6/6 11Q7 8/8 EF92 6/6 17L41 8/@
656 7/6 3524 10/6 EL32 WO ITY41 8/8
857 8/8 80 8/8 51.84 10/8 1322 10/6
6K6 8/8 954 1/6 EY51 11/8 U26 11/6
6K7 5/6 EA50 1/8 E1.40 10/6 X79 10/8

NEW AND ENLARGED SHOWROOMS NOW OPEN
Our written guarantee with every purchase. Please address all Mail Orders correctly as below.

RADIO COMPONENT SPECIALISTS
337 WHITEHORSE RD., WEST CROYDON
OPEN ALL DAY -(Wed. 1 p.m.) 10 -page list 3d.

Tel. THO 1665. Buses 133 or 68 pass door. S.R. Stn. Sal hurst. 48 -hour postal Service. P. & P. II, £2 orders post free (Export extra.) C.O.D. Service 1/6
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PRE-SET CONTROL LOCK
Designed to lock the spindles of pre-set
potentiometers or trimmers without

rotational or lateral
displacement of shaft.

Will accept wide range of
panel thicknesses.
TYPE P TYPE C

Very attractive
appearance for Send for
panel mounting leaflet A.1

The ideal method of locking
panel mounted controls. Positive
guard against vibration, etc.

This development of our popular
pre-set control lock is finished
in black plastic and embodies
control knob and instantaneous
finger-tip locking knob.

Send for List No. A.6

SUTTON COLDFIELD ELECTRICAL ENGINEERS

Reddicap Trading Estate, Sutton Coldfield. 'phone SUT 3038& 5666

NEW SURPLUS
SELENIUM RECTIFIERS. 24v. 10 amp bridge. 49/6 ea. 250v. 1 amp §-wave, 32/6.
ISENTHAL MERCURY RELAYS. Mounted in pairs, 68/101- per pair.
COMMAND RECEIVERS. BC454B. 3-8 Mica, new boxed, 45/- ea. Also used good
condition, 35/- ea. 1.2.3 Mica and 190-550 K/cs, 65/- ea. (both used).
RESISTANCE UNITS TYPE 231, comprising 12, heavy-duty (10in. long) 80 ohm
non -inductive carbon resistances in perforated metal box. Ideal dummy load or for
RF measurements, 32/6 ea.
TEST CSC. 1$310-ARN5. 330 Mica with Four 3Q4'e, Two 959's, Three crystals,
1 Mla meter, piston attanuatcc calibrated 1.1,000 microvolts. New, boxed, 75/- ea.
WHIP AERIALS. 4 -section screw -in type. (Part of B0610 whip.) 12ft. Sin. long,
15/6 ea.
MAINS TRANSFORMERS. RCA spares for ET4336 TI. 190.260v. input. 10v. 10A,
she. 10A Twice, all CT. HV insulation, 28/6 ea.
TRANSMITTER/RECEIVERS TYPE 17 Mk. 2. 44-81 Mica, supplied in good used
condition with valves, high rea. phones, hand mike and circuit, 45/- ea. 2 for 7916
or Kb- ea. in dos. lots.
MC METERS. 24in. rd. II. mtg. 0-30 mA, 0-200 mA, 0-500 mA, 0-2 amps, 12/6 ea.
0-15v. A.C. (M -I.), 10/6. 0-250 amps with shunt, 47l6. 0-160v. A.C. (1 mA basic
with rect.), 28)6 ea. Bin. rd. 0. 0-500 ALA, 17/6. 211n. rd. plug -In. 0-250µA, 22/6.
2in. sq. tl. 60-0-50 axone, 0-300v., 10/0 en.
HR RELAYS PO 3000 TYPE. 6,500 ohm coil, 2M 2B, 11/6 ea. 20,000 ohms 1B1M,

ea-
COLLARO RC4513. Latest 4 -speed autochanger, £9/18/6 ea.
BLOCK CONDENSERS. 10 mfd. 750v. wkg., 7/6 ea., 55/- dos. 10 mfd. 440v. A.C.
wkg., 11/6 ea. .02 mid. 11 Kv. wkg., 10/6 ea.
TEST SET TSIA/APN. Designed for testing radio altimeters. Incorporates Wien
bridge audio oscillator 300 c/e to 7,000 c,'s, 28v. vibrator pack and 400-500 Mica
tuned cavity wavemeter, also 30v. meter. Supplied in good used condition with 6
valves, 70/- ea.
300 OHM RIBBON FEEDER. 61- dos. yds. Special price for 1,000f t. coils.
MAINS TRANS. 200-260v. input, 11, 12, 13v. 2 amps output, 12/- ea.
300 OHM 1 AMP TWIN SLIDER VARIABLES. Spindle controlled, 27/6 en.
SPECIAL PRICES QUOTED for the following valves in minimum lots of 100. 6AC711,
6.10, 6AK5, 6SN7GT. 6K7G, 6A05, EL32, EF39, TT11, 12SC7M.
We have for disposal a number of brand new VHF transmitters (not ex -WD), manu-
factured by one of England's leading firms. They comprise two units for standard
19in. rack mounting and brief specification is as follows: Crystal controlled. Input
100 watts or half power to QQVO7-40 PA. Freq. range 116-132 Woe. Plate and
screen modulation. Volume compression circuit. Co -ax. aerial C/o relay. Mains
operated. Fully tropicalieed. Easily modified for the 2 metre band or as they stand
are au excellent proposition for the commercial user. They may be inspected during
normal business hours at address below or other times by appointment. To save
correspondence a copy of the manual Is available against a deposit of £3 (Refund-
able) and the price per equipment ex -warehouse is £45. These are cheap as produc-
tion cost was many times this figure. All sets supplied with complete set of 17 BVA
valves.
All goods except where stated are carriage paid England, Scotland and Wales. We
regret we cannot accept oversaaa orders. S.A.E. enquiries.

JOHN ANGLIN
385 Cleethorpe Road, Grimsby, Lincs.

Tel : 56315

OSCILLOSCOPE
(MINIATURE TYPE -1" C.R.T.)
Supplied in kit form complete
with full instructional notes
for radio & T/V servicing.
Operates from power
supply of most AC
domestic radio receiver
equipment or from power unit
supplied as an extra.

Cash £10 (inc. post/pkg.) or 30/- down
and 9 monthly payments of El

(Total Price E10.10.0.)
(Power unit, if required, £3 extra)

Order now or send for further details to:-
E.M.I. INSTITUTES, Cept. S.C.127, London, W.4

IC.82

COVENTRY RADIO
COMPONENT SPECIALISTS

SINCE 1925

We have now trebled the size of our
premises in order to supply a larger
range of Components, Amplifiers and
HI -Fl Equipment.

Send your enquiries to:

189-191, DUNSTABLE ROAD,
LUTON, BEDS.

New Telephone No.:- LUTON 7388-9

PORTABLE
TEST PANEL
for workshop
or students' use

Two separate moving
coil meters for voltage,
current and resistance
measurement. In wood-
en case with metal
front and test prods.

Ranges (AC &
DC)
0-30mA
0-10v, 0-25v
0-500v
0-10,000 ohms
Size Si" x 5i" x 2,1"
light and portable.

Cash £6 (inc. post/pkg.) or 30/- down
and 5 monthly payments of £1

(Total Price 6.10.0.)
Order now from:-
E.M.I. INSTITUTES, Dept. T.P.127, London, W.4

IC.87

rkreviteA-temedefft

(FREQUENCY CONTROLLEDvI)

Size 41" x 4f" x 5f"
Wiring diagram and holed chassis

available.

Send S.A.E. for full circuit and
constructional information.

(Dept. WWI4) 418 Brighton Road, South Croydon,

get tame
(Lee

cv b. if
WIRING DOS;9-

T.R.F. Circuits
Battery Circuits
Portable Circuits
S'het Circuits
Mains Circuits
Filter Circuits

T.V. Converter Circuits, etc
etc.

send 10d. in stamps for the lot

Surre Telephone
Y Croydon 5148/9
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RELAYS P.O. TYPE 3000

KEY SWITCHES

BUILT TO YOUR
SPECIFICATION

QUICK DELIVERY

KEEN PRICES

CONTACTS UP TO
8 CHANGE OVER

PROMPT DELIVERY ALL TYPES
UP TO 4co'6co

METERS GUARANTEED
F.S.D. Size Type Price

100 Microamp 21 in. MC/FR 50/-
250 Microamp

Multi Sc. 31in. MC/FR 55/-
500 Microamp

Sc. 15Kv. 2in. MC/FR 18/6
1 Milliamp 2in. MC/FS 27/6
5 2in. MC/FR 1716

30 21in. MC/FR 12/6
100 21in. MC/FR 12/6
20 Amp. 21in. MI/FR 25/-
25 21in. MI/FR 7/6
50 5in. MI/PR 60/-

50-0-50 Amp. 2in. MC/FS 12/6
20 Volt 2in. MC/FS 10/6

250 21in. MCR/P 30/-
300 2in. MC/FS 10/6
300 51n. MI/PR 60/-

CROSS POINTER METERS. With
2 separate 100 microamp move-
ments. Brand new. 22/6, post
2/-.
METER RECTIFIERS. Full wave
bridge 1 m/a or 5 m/a. 7/6 each.
50 m/a 5/- each, post 6d.

CIRCUIT TESTER in wood case 9in. x Sin. x 4in. 21 in. Flush Round
meter, 50 milliamps, basic movement 10 M/A with leads, 100 potr. provision
for 1.5 v. batt. Ideal for conversion, 17/6, post 2/6.
P.M. SPEAKERS. 12in. Goodmans 15 ohms. A high-class unit at a low
price, 15/10!-, post 3/-.
P.M. SPEAKERS. 12in. Plessey 3 ohms. Special price 32/6, post 2/-.
P.M. SPEAKERS. 10in., in portable case with flex and plug, 50/-, carr. 5/-.
TANNOY LOUD HAILERS. In slope front wood case, with 180 ohm line
transformer and condenser. Speech coil impedance 7.5 ohms. 25/-, post 3/-.
TRIMMING CONDENSERS. Air spaced miniature 1.5 to 8 pf., 1.5 to 20 pt.,
2 to 32 pf., 20 pf. All at 1/- each or 9/- per doz.
CONDENSERS METALMITE. 350 vt. wkg., .001, .002, miniature, 12/-
doz. .005, .01, .09 10/- doz. .05 12/- doz. .1 13/6 doz. .25 Metalpack 16/-
doz. 1.0 Metalpack 24/- doz. Post 1/-.

BATTERY CHARGERS
Ideal for charging 24 volt batteries on electri-
cally propelled vehicles. Rating 22 v. 10 amps.,
controlled by two 4 -position rotary switches for
fine and coarse control which enables 6124 vt.
Batts. to be charged. Input 200/250 v. A.C.
50 cy., fused for A.C. and D.C. Brand new
117/10/-. Carr. 15/-.

®sue
MIX PLUGS. Cy- GLASS DOME IN-
linctrical bakelite SULATORS. 2i in:
screw on cover. 2 Con- with flange. 3/ -
tact. Ideal for ampli- each. Post 9d.
firms etc. 2/6 each, 24/ -
dos., 49 per 100.

PORTABLE BLOWERS. tf0/260 v. AC/DC 300 watts with switch and
leads, 11in. outlet. £5, care. 7/6.
VOLTAGE REGULATORS. Input 230 v. A.C., 21 amp. Output 57.5 v. to
228 in 16 steps with current limiting reactor. These variable transformers are
brand new and not removed from equipment. 112/10/- each, carriage 10/-.
ROTARY CONVERTERS. Input 24 volt D.C. Output 230 volt A.C., 50 cy.,
conservatively rated at 100 watts. 92/6. Also available in a strong ventilated
metal case with switch, input plug and output socket. 105/-, carr. 7/6.
RACKS -POST OFFICE STANDARD. 6ft, high with U -channel sides
drilled for 19in. panels, heavy angle base. 4ft. 10in. also in stock.
PHOTOMULTIPLIER No. 931A. Ideal for film scanning, spectography.
Alpha counting, colorimetric measurement, etc., supplied complete in
light proof chamber with lamp, wired with the resistor network. 70/-.
VERNIER DRIVES. Muirhead scaled 0/180 deg. Ratio 38 to 1. Diam. 3in.
10/6. Ppst 1/6.
RADIO ACTIVITY MEASURING INSTRUMENTS. Philips Type 1092c.
A portable self-contained unit in haversack. Scaled 0 to 10 millirontgens
per hour, using Mallard Geiger Counter MX115. 525.
HEADPHONES. Balanced Armature Type DHR. 17/6 per pair, post 1/6.
HEADPHONES. High resistance 4,0000 Type CHR, new. 12/6 pair, post 1/6.
VENT-AXIA FANS -EXTRACTION OR INTAKE. 230/250 volts A.C.
6in. diam. blades 130/-. 12 volt D.C. 90/-, post 2/9.
RATIO ARM UNITS. Sullivan. 600 ohms 600 ohms. 50/-, post 2/-.
WHEATSTONE RESISTANCE BRIDGE. 1 to 10,000 ohms. Plug type, 55.
SWITCHES. 1 hole fixing, 3 amp. 250 vt. Single Pole change over.
1/6 each, 12/- doz.

L. WILKINSON (CROYDON) LTD.
19, LANSDOWNE ROAD, CROYDON

'Phone: CR0.0839 Telegrams: "WILCO", CROYDON

RADIO TRADERS LTD.
23 WARDOUR ST., LONDON, W.1 (Coventry Street end)
Phone No. GERrord 3977/8 Grams : "Radiotrade"

SPECIAL OFFER OF CURRENT MANUFACTURE ELEC-
TROLYTIC CONDENSERS

8 mid. 450 v. 2/6 each; 16 mfd. 450 v. 3/-; 32 mfd. 450 v. 4/-; 8 x 8 mfd
450 v. 3/9; 8 x 16 mfd. 450 v.4/-; 16 x 16 mfd. 450 v. 4/6; 32 x 32 mfd.
350 v. 5/-. Bias Condensers: 25 mfd. 25 v. 1/6; 50 mid. 50 v. 1/9. Please
note we can offer special discounts for quantities.

W.W. RESISTORS. 5 watt 1/6; 10 watt 2/6; 15 watt 3/-; 20 watt 3/6.
We carry stocks of resistors from 2 watt to 150 watt W.W. Your en-
quiries invited.
HIGH STABILITY RESISTORS. 4 watt 5% 6d.; + watt 5% 9d.;
1 watt 5% 1/-. A few values in 1% and 2% still available.
ALL ORDERS FOR. RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR-
ANTEE TO STOCK ALL VALUES.
W.W. V/CONTROLS. ALL WELL-KNOWN MAKES. Pre-set types
2/6; Spindle types 3/-; Carbon type, less switch spindle and pre-set 2/-.
With switch 3/6 each.
CRYSTAL DIODES. Westinghouse WG5B 1/6 each, B.T.H. 1/3 each.
Special price for large quantities.
SEMI -MIDGET 2 -GANG. .0005 Condenser, size 21 x 2 x 1$in. 6/9 each.
AM/FM GANG CON DENSER. Double 500 pf, double 27 pf size 31 x

1 x l4in., 9/6 each.
ELECTROLYTIC CONDENSERS. Manufacturers' Surplus, in perfect
condition. 100 mid. x 200 mfd. 350 v. surge 5/6 each; 100 mfd. x 100 mfd.
425 v. surge 5/6 each; 150 mfd. 450 v. wkg. 5/6 each.
BIAS CONDENSERS. 3,000 mfd. 6 v. 3/6 each; 2,500 mfd. 3v. 3/6
each; 1,000 mfd. 12 v. 1/6; 25 mfd. 25 v. 1/3; 50 mfd. 12 v. 1/,

MANUFACTURERS PLEASE NOTE. We hold large stocks of
Nitrogol, Visconol and other block -type Condensers, your enquiries
are invited.

MIDGET MICA CONDENSERS. .0001, .0002, .0003, .0004, .0005 5/ -
per dozen.
200 Assorted Moulded Mica Condensers, popular values £2 10 0
200 Assorted Silver Mica Condensers, popular values E2 10 0
200 Assorted Carbon Resistors, f, 1. and I watt. Good selection El 10 0

PAXOLIN SHEET. 18 x 44 x r' -sin. 1/6; 10 x 10 x 1/6; 20 x 10 x
3/-; 10 x 10 x ;in. 2/-; 20 x 10 x 4/-. Minimum P. & Pkg. 1/6

BARGAIN OFFER OF BATTERIES
41 v. Heavy Duty Bell Battery. Size 61 x 41 x 21in. 2/6
72 v. H.T. 1.5 v. L.T. Size 6 x S x Ilin. 2/6
150 v. H.T. Size 2/ x 51 x I 1,in. 5/6
674 v. Size 21 x 31 x 2fin. 6/6
60 v. H.T. 1.5 v. L.T. 34 x 31 x If in. 4/6
All batteries sealed and unused. All plus 1/6 post and pkg. Special
reduction for quantities.

4 -way Push Button Units 2/6 each. Knobs for same 3/- per doz.
WEARITE COILS. PA4, PO4, PA5, P05, 1/3 each doz.

VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct 9/-;
Eng. Oct. doz

VALVE HOLDER FITTED WITH LOWER CAN 1/6 per doz.
extra. Screening cans for B7G and B9A doz.

Paxolin V/H Int. Oct. B9A, B7G, 5/- per doz.; Eng. Oct., 5 -pin
7 -pin doz.

BELLING -LEE PLUGS AND SOCKETS, 5 pin 1/9; 7 pin 2/-;
10in. each

12/-

4/6

6/-

3f-

2/6

Transistors. Junction type red spot by well-known manufacturers,
10,- each.

AIR -SPACED TRIMMERS, 5, 10, 15, 20, 25, 50; and 75 of pre-set
and spindle types 2/- each doz.

PYE PLUGS AND SOCKETS 1/6 per pair, " T " pieced each
21/-

1/9

GROMMETS, I grs. assorted grommets, lin. to lin gross 8/6
POST OFFICE LAMP JACKS No. 10 1/- each doz. 9/ -
Lamp Covers for same doz. 3/ -

OUTPUT TRANSFORMERS. Multi -ratio 5/- each.
WESTECTORS. WX6, WX 12, W4 If- each doz. 9/ -

SIGNAL LAMP HOLDERS. Panel mounting, complete with
adjusting lampholder 2/- each doz. 21/.

Special offer Westinghouse Rectifier 14A I 116 1 wave 300 ma. 10,6
each.

POINTER KNOBS. Small black with white line, standard ;in.
spindle doz.

WANDER PLUGS. Red and black doz.

7/6

2/ -

PHILIPS TRIMMER TOOLS 1/- each doz. 10/6

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I.
ALL ORDERS FOR LESS THAN E2 ADD POSTAGE

We invite your enquiries for items not listed

Trade Counter open 9 to 6 Monday to Friday
Also 9 to I Saturdays. Callers welcomed

WHOLESALE MANUFACTURERS AND EXPORT ENQUIRIES INVITED
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MULLARD "3-3"
QUALITY AMPLIFIER

An ideal companion unit to the JASON
Tuner. A really first-class 3 -valve 3 -watt
Amplifier giving Hi-Fi quality at a reason-
able cost. Mallard's latest circuit. Valve
line up: EF88, EL84, EZ80. Extra HT
and LT available for Tuner Unit addition.

Variable treble eat and bass boost controls,
sensitivity 100 MV for 8 -watt output.
Frequency response + or - 1db, 40 cis
to 25 keis.
Complete amplifier wired and tested with
quality sectionalised output transformer to

Mallard speellioation (less speaker) £8 8 0
Carr. and ins. 4/8.

JASON F.M. TUNER UNIT 87-105 Os
F.M. TUNER -UNIT (87 me/I-105 me/s)
by Jason. As deeeribed In Radio Conatruc-
ter. Designer Approved Kit of parts to
build this modern highly sucoeseful unit,
drilled chassis and superior type dial as
illustrated, coils, aims and all quality
oomponents, etc., for only 5 Gas., post tree.
Set of 4 spec. EF91 or equiv. valves 30/-,
post free. Illustrated handbook with full
details, 2/, post free. Free with KM
48-1mAligninent Service,7/6 and p.& p.

ELECTROLYTICS ALL TYPES NEW STOCK

TUBULAR CAN TYPES
26/85 v., 99/18 v.1/9
50150 v. 4/500 v. 2/-
1001250 v. 1/9
8/450 v. 2/3
8/500 v. 2/9
8+3/500 v.  to
8+16/450 v. .. /-
16/450 v. 3/6
18 - 10/450 v... 516
89/850 v. . 4/-
32/500 v. .... 5/-
32+35/260 v... 5/6
32 +22/450 v. 6/6

8+8/450 v. ..[4/6
8+18/420 v. .. 65/-
8+16/500 v. 5/6
18 + 14/450 y.. 5/6
18+18/500 v... 6/-
18+10+8/850v. 516
32+32/850 v... 516
35+821378 v... 418
50+50/850 v. 6/6
60/860 v 6/6
80+2501275 v 1216
84+1201275 v 11/6
100 2011/975v 12/6
100/270 v. 616

CONDENSERS.-Mlea, Silver Mica. All pref.
values 8 pt. to 1,000. 6d. each. Ditto
ceramics 9d. eaeh. Tubular,. 450 v. Hunts
and T.C.C. .001 mid. -.01 and .1 '350 v.,
9d. each. .02-1,,500 v., 1/- each, .25 Hunts,

.0011/6. na.5 .
Hunts,

9/ 6.
1/9. .001 mld tUor. 5/6.

ld 20kv.

CLOSE TOLERANCE CONDENSERS 8/Mica.
10% Typo, 5 pr. -500 pf., each 1/-; 600 pf.-
5,600 pf., each 1/3.
1% Type, 1.5 pf.-50 pf. (Tel. 1 pt.), 1/9;
58 pf.-500 of., each 1/9; 575 pf.-5,000 pf.,
each 2/-.

RESISTORS.-Prel. values 10 ohms 10 meg-
otns.

CARBON
203/4 Type,i w., 3d.;

w., 3d.; 1 w., 6d.;
w., 9d.

10% Type, 92.;
5% Type, w.. 1/-;
1% Hi -Stab, w. 2/ -

WIRE -WOUND
POTS

Pre -Set Min. T.V.
Type Knurled Slot-
ted Knob. All
values 25 ohms to
30 K., 3/- ea. 50 2.,
4/-. Ditto, Carbon
Track 50 K., to
2 Meg., 3/,

WIRE -WOUND

10 w. 10,000 1/6
15 w. ohms 2/-

5 w. ohms -1/8

5 w. 1/9
33,000

10 w. ohms 2/3
3w. LAB. COLVERN,
Etelitandard Size Pots
241n. Spindle. High
Grade. All Velum
100 ohms to 50 K.,
5/0; loo It., 6/6,
W/W EXT. SPEAKER
CONTROL, 10 SI 3/-

SENTERCEL RECTIFIERS. E.H.T. Type,
Ply -Back Voltages. K3/25 2 kV., 5/-; K3/40
1.2 kW., 6/9;113/45 3.6 kV., 7/3; K3/50 4kV.,
7/9; K3/100 8 kV., 18/9, etc. MAINS
TPES.--RM1 125 v. 60 mA., 4/8; 11142
125 v. 100 mA., 419; EMS 125 v. 120 mA.,
6/9; RFS4 250 v. 250 mA., 18/-; IIM45 type
270 mA., 17/6.

SPEAKER FRET. -Expended Bronze
anodised metal 8 x SM., 8/8;12 x She., 3/-;
12 x 121n., 4/3; 12 x 161n., 61-; 24 x 1220-,
8/6, etc.

TYGAN FRET (Murphy pattern) 1210. x
121n., 2/-; 12 x 181n.,8/s; 12 x 24in., 4/., eta.

RAVED VALVES ALL
GUARANTEED

1R5, 1T47/0
105, 164 7/0
394, 3V1 8/-
3Z4 E
OATS 8/6ECM

EABC80 We
2251 616
F...BC33 8/6
813041 101

12/

EZSO 8/8
MU14 9/

gafi 181/3
PCF82 10/6

0117 6/ ECF80 12/6 PCL83 12/6
6K8 8/6 00F2112/6 PL81 11/6
6Q7 9/6 B0R49 10/6 PL82 10/-
663)7 8/6 E0B8110/6 PL83 11/8
13V6 7/6 ECLSO MS PYSO 9/6
614 7/8 E041 10/6 PY81 9/6
615 7/6 EF80 10/6 PY82 8/6
705 9/- EF86 1916 U22 6/6
7Y4
DAF96

8/6
9/-

EF91 8/6
21485 lu

UBC41 9/8
ITCH4210/8DF96

DR96
9/-
9/-

EL41 10/0
9;.04 11/6

T/F41 10/-
DL96 9/- EY5]. 1016 I7L41 10/6
361.6 10/6 EZ40 8/6 IIY41 8/8

SPECIAL PRICE PER SET
1115, 1T4, 195, 194, or 384, or 3V4 27/6
DK96, DF96, DAF96, DIN . 35/-
6118, 6117, 6Q7, 6V6, 6Z4 or 615.. 3/5/-

VoLControls
Log. ratios, 10,000
ohms --2 Megohms.
Long spindles. 1 yr.
guarantee. Midget
Ediswan type.
No. Sw., 3/-; S. P.
Sw., 4/-; D.P. SW.,
4/9. Linear Ratio,
10,000 elms -2 Meg -
ohms. Less switch,
4/ -each. Coax plugs
1/2. Coax sockets,

1_ Couplers 1/3.
Outlet boxes, 4

80=ECOAX
STANDARD fin.
diem., Polythene
Insulated. GRADE
" A " ONLY.

8d. yd.

SPECIAL -Semi -air
spaced polythene.
80 ohm Coax fin.
diam. Standard core.
Loss

%
es cut,

9d. yd50.
TRIMMERS, Ceramic, 4 pL-70 pt., 9d.,
100 pf., 150 pf., 1/3; 250 Pt., 1/6; 600 pf.,
1/9. PHILIPS Beehive Type -2 to 8 pf.
or 3 to 30 pf., 1/- each.

LOUDSPEAKER. -PM. 3 ohm., 34In
Else., 17/6; 31m. Goodman, 18/6; Sin.
R. and A. 16/6; bin. Cubes., 18/8; 7 x 4in.
Goodman EllIptical 18/8; Sin. Elec., 20/-;
10in. R. and A., 25/-; 10in. W13 -11E1012,
99/9; 121n. Plessey 15 ohm with 6 x 4in.
Tweeter and C/0 Filter, 97/8.

TRS RADIO COMPONENT SPECIALISTS
70BRIGSTOCKRD.,THORNTONHEATH,SURREY
Phone: THO 2188. Hours 9 a.m.-6 p.m., I p.m.
Wed. Open all day Saturday. By THORNTON
HEATH STATION.

TRANSFORMER & COIL/WINDING CAPACITY
AVAILABLE FOR PROTOTYPES & SMALL RUNS.

Terms: C.W0. or COD. Kindly make cheques, P.O.s, etc., payable to T.R.S. Post and
Packing up to ;lb 72., 116. 1/1, 816. 1/6, 51b. 2/-, 10th. 2/9. Bargain Lists. 3d.

TECHNICAL TRADING CO.
COMM GANGING OSCILLATORS (Wobbulators), all wave, 200/250v. A.C., checked and
tested 29/10/-. 3520. SPEAKERS, ex new eqpt., 15 SI, smallish magnet, 916.

TRANSISTORS! L.F..
TYPE, GUARANTEED 6/

R

-
TRANSISTORS! Y. JUNCTON P.N.P.

TYPE, GUARANTEED 11

B.S.R. L.P. SIGNAL GENERATORS, checked, tested 312/10', 250 v. 250 mA
RECTIFIERS, Selenium wave, square fins, 11/-. 100 200 mtl. 275 vw. Cane, 5/6.
i MEG. POT., D.P. ew. 31in. sp., small, 3/6. MIDGET CERAMICS. Tubular 10, 20, 50. 300,
3.000 pF., 5/- doz. 32 + 22 250 v. 2/6, 10 + 18 350 v. 3/6. 0007MANS P.M. SPEAK-
ERS, 5in., 17/-, 65M., 18/, 7 x 4, 17/6, Bin. (F.M. Quality), 22/6, 10 x 6, 28/-
10 in. 25/-.

14in. TV TUBES. (Used), 85! 17in. 57!
12 MONTH GUARANTEE (6 month free replacement, 6 month cost replacement.)
Many Satisfied Customers. CARR./INS. 19/6.

10 INCH CABINET SPEAKERS. Anti -boom lined, size 14 x 18 x 7, 29/, ARDENCE
12 VOLT AMPLIFIERS, 10/15 w., ECC31, E0C31, P.P. EL35's. Very compact, ideal
Street Broadcasts, ()complete, untested. 24/10/-. MAINS DITTO, by Parmenko, untested,
24/15/-. VITAVOX RE-ENTRANT SPEAKERS, excellent for outside work. Single 19/-.
Double -ended 29/,

SPECIAL BARGAIN I 13 v. 4 amp. recta, 9/6 each, £5 doz. full wave iron selenium
heavy compact type.

18 CHANNEL CONVERTERS, famous make, complete PC084, PCF80, beaut. bakelite
cabinet, adjustable all I.F. freq., tunable all channels, no extra coils required,
23/15/,
GERMANIUM CRYSTAL DIODES, famous make, tested, general purpose, polarity
marked, 102., P. A p. 3d., 8/6 doz.

GUARANTEED BOXED RADIO VALVES, 24 HOUR SERVICE.
5U411 6/6 636 5/- 12AU7 7/- EOM 9/- EF91 71-
6BA6 0/6 6L6 8/- 128K7 8/8 E0082 7/.
613E6 6/9 62IN7GT 5/9 25L6GT 8/6 ECL80 8/6 N78 11/-
604 4/9 6V6GT 6/. EB34 1/6 EF50 2/6 SP41 8/6
6HW 3/- 6X4 8/- EBC33 7/- EF80 SP61 2/8

FOR FULL VALVE LIST AND CLEARANCE BARGAIN DETAILS

SEND SAE FOR SPECIAL LIST.
Postage 1/- In 11 (1/9 in El Speakers/Trans.) MM. 62. No C.O.D.
10,000 OTHER BARGAINS TO CALLERS AT :-

350/352 FRATTON ROAD, PORTSMOUTH

CONSTRUCTORS STILL SAY
HIT'S THE BEST!!

THE
SUPEREX " 55"

BATTERY PORTABLE

- FOUR VALVE SUPERHET
- LONG, MEDIUM WAVES
- ELLIPTICAL SPEAKER
- B7G VALVES- CABINET SIZE

10 x 8r x 41"

SEND 1/64. for
CONSTRUCTION BOOK

BUILDING COST -,044"401"-

£7.15.0
PLUS 4/- CARRIAGE

Send for free Catalogue

SUPERIOR RADIO SUPPLIES
37 HILLSIDE, STONEBRIDGE, N.W.IO

PHONE: ELGAR 3644
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Prices on written request

Now available from stock-

BC2.21 HETERODYNE
FREQUENCY METERS
Function
An accurate, heterodyne, frequency meter
having crystal check points for calibra-
ting equipment using CW or modulated
CW. This test set may be used for the
following:

Measurement or calibration of the
frequency of transmitters, oscillators,
or signal generators.

 Measurement or calibration of the
frequency of receivers having a beat -
frequency oscillator with zero -beat
adjustment.

 Calibration of other test equipment.

Electrical Characteristics
Fundamental Frequency Range: 125 keit;
to 250 ke/s; 2,000 kc/s to 4,000 kc/s.
Calibrated Frequency Range: 125 kc/s
to 20 Me/s.
Overall Accuracy: 0.01% or 25 cycles,
whichever is the greater, within the
specified temperature range.
Operating Temperature Range: -30°C
to +50°C ( - 22°F to +122°F).
RF Output (Functioning as a test
oscillator): 2 millivolts.

ALSO AVAILABLE V.H.F. VERSIONS OF ABOVE

TS174 TS175
Electrical Characteristics

Calibrated Frequency Range: 20 to
280 Me/s.
Fundamental Frequency Range: 20
to 40 Me/s.
Accuracy: 0.05% (throughout the
temperature range).
Signal Input: (Sensitivity) 20 millivolts
to 2 volts.
Signal Output: 50 to 20 millivolts
modulated at 1,000 cycles.
Temperature Range: -40°C to +50°C
(-40°F to +181°F).

Calibrated Frequency Range: 80 to
1,000 Me/s.
Fundamental Frequency Range: 80
to 200 Mc/s.
Accuracy: 0.05% (throughout the
temperature range).
Signal Input: (sensitivity) 20 millivolts
to 2 volts.
Signal Output: 100 microvolts to 20
millivolts modulated at 1,000 cycles.
Temperature Range: -40°C to +55°C
(-40°F to 131°F).

UNIVERSAL ELECTRONICS 22-27 LISLE ST., LONDON, W.C.2
Tel: GER 5410

RADIO LLs VALVES
246

FAMILY HAIRCUTS This NEW Blowlamp

'IAlq

H 111i ST _HARLESDEN NM

Do it yourself.
AT HOME !

Save pounds every

is siln. high, weighs only
7 oas. and is sturdily made

solid brass tube. No 11710It's so easy.
0,,,---try.14-igseatve money and

year. No waiting

tirlyt,rdsinmPleer.'SPweiTie

from
working parts to go wrong,
ide.al for tinning and sweat- 11 AIN

ITA Commercial at Precision. With ing, silver soldering, il SERVICE SHEETS
the flick of a switch.
You simply place
our Sliver -Grey TV

Converter on or near your TV set. No alterations

Illuatr. 12pp. book,
in Luxury Presen-
tation Case with
cleaning brush, lube.

paint
stripping, glace bending and
drawing. Uses methylated '

spirits only. 14/7 .'

The one you require enclosed if availabfr
in a dozen assorted of our beat 10/6
choice.

to your set-just connect to A.C. mains and oil, 2 combs for DEMOBBED VALVESaerial. Packed complete with easy instructions.
down 6

graduating cut. MAN UAL 2/6Only 21/- and monthly of 21/- or cash Switch, sit. flex,
E6.6.0. plug. A/C. 12 silk. :,..y. ,

guarantee. t...-- /. .,,,.------.1511-iW---.:_.:',.=-t---
'--="-- ,-=-- -

Giving equivalents of British and American
Service and Cross Reference of Commercial

NEW Latest 85.5.0 or 2/- -_----' Down
&d.. 7 m'ly a 113(9. Eas lashy .001-1"

Types with an Appendix of B.V.A. Equiva-
lents, and Comprehensive Price List. We
have still some Valves left at very old Budget
LtesModel

AMERICAN AMMETERS 0-30. Brand NEW

_.,. MICROMETER
Brunt/ new
Precision

(331%) which are actually sold at the
old Price UM).

type. British -made
and Boxed, Reduced. 6BARGAIN. instrument BARGAIN 10-,sALE {WIWI,

PAINT SPRAYER AMERICA
1

New model for up '
down spraying of al, ,
painting jobs in & out' '", ' 4.4,
doors 3t-
down & 8

BREAST MINE AND HEAD -
PHONE SETS. combined and
complete. Brand New and
Boxed, Only 14

Post 2/,  LP/.

MECO
6,---@"

All -in -one Radiometer '."- -, c,
A.C./D.C. 0 o
* Circuit Test. 9-..

BATTU%of VALVES both
A.C.RADIO and TV sad

Types.nely of 2/6
or Cash ft° 43`c,
Price Re-

%.*:.dilation
Offer at

U.S.A.F. THROAT MIRES.

1741s l'2".W. 5/-

.1
* L.T. sad H.T. Tests. -
* mA. Test. ..,,,....

-,...,..,,,,
*Valve Test.
Continuity and Rests-

,,:,',;.;.
AC,.

u v

UNIVERSAL

Please cut out coupon TYPES.
below and post to U.
From

67/6. Full li foremen"
CRYSTAL SETS Complete. NEW

tame Testa. Complete
with Test Leads. 32/6

but reduced from 23/6 17/6 Post li- 21- to 919 tic:0
logr-- ..,A

,.

(
os0 6.1 6/.

WATCH
a., CLOCK.

co...Prete

Special SALE Offer ROLA De luxe
Extension Speaker. In attractive
cabinet. Originally 63/- gri /.
Limited Quantity. Post 2/6/ Chassis Cutters

with Keys
The easiest and
quickest way of

ti cutting hole. in

I ----- -
NAME

for cleaning
explanatory
drivers,
compounds,
jewels.
payments

OUTFIT

and repairing. Includes illustrated
booklet, eye -ghee, tweezers. screw-

oll, dusting powder, oilers, luminous
jewellers' rouge, dial brush and

Cash 21/- or 6/- down and 3 monthly
of 6/....

7/6 REDUCED 7/a
FROM 21/- w

Preheated Electric Soldering Irons,
24 v. 36 watts. Press -button
switch fitted. Corrosion -free bit.
Specially designed for fine work.Limited quantity. UnrepeatableREQUIRED
bargain.

sheet metal. The
cutter consists of

three parts; a die, a punch and an Allen
screw. The mention is quite simple. Prices
incl. key: Size tin., 13/9: tin., 14/9; En,

'

isin. 11M. 17/6' 1.11. la, lim 19,13*
liin. ' '2in " " " '.35/9: 20,, 4019:
lin. e

22/-; 2 3/3q.

hole, 27/-. Poet 1/,
All prices are with keys

ADDRESS

I TYPE OF
VALVEI-
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COMMERCIAL TELEVISION
CONVERTER
SUITABLE ANY T.V.
using lower side band - 1.

NO ALTERATIONS TO SET 5 \
Complete with built-in power supply. 230-250 v. A.C.
mains. Case 5f in. long, 35in. wide, 411n. high.

1,,

Incorporating gain control and band switch. .

23/19/6 P1170.171 l'''Elilt.;816ZAIII.BLIn.RE
3 element folded dipole I.T.A. loft AERIAL, 15)-.
P. & P. 2/.. C. -a. cable 8d. yard. Illustrated with rover removed.

Cm7erego300
%/s-900
120 ciKO..s.-230 COMPLETELY BUILTKc/s.,

900 Ke/s.-2.75 MO.,
2'75 515 MO., ' SIGNAL GENERATOR
Pdc/s.28 Mc/s., 16 Mc/Mc .-56

24 Mc/s.-84 /s. -- - ---
Metal case 10in. x SIM. x
411n. Size of scale, 6fin. x (At- ,-_.i.,) ,/
3fin. 2 valves and rectitler

'.,A.C. mains 230-250 v.
Internal modulation of
400 c.p.s. to a depth of 3.0, A..%
rumurmocdeliedmr4.1,atoeudtput -111F: 4 4°....."
continuously variable 100

switch, variable A.F. output
refill -volts, C.W. and mod-

g

A
and moving coil output
meter. Grey hammer finish 1 ...AA) 1 1case and white panel.
Accuracy plus or minus 2%.

£4/19/6 : --- . _z,.
_ .

or $4j. deposit I. (II '411 or
and 3 monthly payments 0.5....,*
25/-. P. & P. 416 extra.

SIGNAL & PATTERN GENERATOR
'P.
ii qCoverage 7.6 Mc/s.-210

'LMc/s.in flue bands, all on
fundamentals, slow motion
tuning, audio output, 8
vertical and horizontal bars.
logging Scale. In grey
hammer finished case with
carrying handle. Accuracy 1

± 1%. A.C. mains 200-
250 v., ... .

£6/19/6
P. & P. 5/6.

Or £2 deposit, P. & P. 5/6 '^ r"..,
and 4 monthly payments of
2718.

CO fruLITTELY PORTABLE AMPLIFIER
approx. size 65 x21 incorporating 2 valves, contact -cooled metal rectifier, bass and
treble lift controls and double wound mains transformer 39/6 Plus P. & P.
230-250 v. 3/6.

6+" P.M. SPEAKER AND O.P. TRANSFORMER
If purchased with the above 18/6. Plus P. & P. 1/6.

COLLARD AUTSOPMEAETDIC CHANGER
tfzelg4.5.6r.anAieC;d14.1a:it2a0b0i/e2rftv;.Teuwrilrezocyrrata.lplilenaedrs) .rct. :dplal,::£8.19.6'

.AC/DC MULTI -METER KIT
' Comprising _in. moving coil meter, scale calibrated In A.C./D.C.

volts, ohms and milliarn. Voltage range A.C./D.C. 0-10,
. 0-100 and 0-500. Williarnps 0-10, 0-100; ohms 0-10,000.

\\-,.
Front panel, range switch, wire wound pot (for ohms

0 ' zero setting). two toggle switches, resistors and metes
rectifier.\ --
Complete in case, grey 9/a
hammer finish. e.g P.& P.1/8.

1

Point to point wiring diagram 1/- free with kit

4 VALVE ALL -DRY SUPERHET , -----,..:-...

PORTABLE KIT
incorporating ferrite rod aerial

"It?. .3'. 'Medium and long waves. In grey leatherette ..z
:i.,.,

Size 9in. x 7in. x 6in. Valve line up IT4, IRS, las
14

ISS, 3V4. Complete kit of parts (less batteries).

£5119/6 Plus 3/6 Post and Packing.

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23, ACTON HIGH STREET, LONDON, W.3

GOODS NOT DISPATCHED OUTSIDE U.K.

Hi-F RECORDING

with the ADAPTATAPE

The Adaptatape (a Sonomag product), has been
designed specially for use with your existing
Hi-Fi equipment. It incorporates the
new Collaro Mark III Transcriptor Tape Unit
with digital revolution counter. The resulting
system is capable of the highest
quality home recordings and reproduction.
Price (complete with special power pack) 38 gns.
Alternatively, the Sonomag is available
as a completely self-contained 3 -speed
tape recorder, including microphone and tape,
at 52 gns.
Demonstrations of this apparatus from
9 a.m. to 6 p.m. (or by appointment after this).
Write now for illustrated leaflets.

SONOMAG LTD
2 St. Michael's Road, Stockwell, S.W.9
(1 minute from Stockwell Tube) Tel. BRI 5441

BUSH RADIO LTD
REQUIRE FOR THEIR EXPANDING DESIGN LABORATORIES AT

CHISWICK, KEW & PLYMOUTH
SENIOR

DEVELOPMENT ENGINEERS
with five or more years' practical and responsible experience
in the design of Radio, Television or electronic equipment.
Degree, H.N.C. or equivalent qualification an asset.

DEVELOPMENT ENGINEERS
with three or more years' experience in the design of
Radio, Television or electronic equipment together with
sound technical knowledge.

TECHNICAL ASSISTANTS
with technical knowledge to H.N.C. standard coupled with
sound experience in Radio, Television or electronic
measurements or Forces record as skilled technician.

These positions in an expanding organisation are permanent
and pensionable.
The work is varied and may include development of and
investigations into specialised test gear, VHF, UHF, colour
television, transistor and printed circuit applications as well as
home and export radio and television receivers.
Good opportunities for promotion and transfer from one section
to another exist and will depend on ability.

Please give full details of qualifications experience end salary required
and location and type of work preferred by letter to :

PERSONNEL MANAGER (W.W.)

BUSH RADIO LTD
POWER ROAD  CHISWICK  LONDON  W,4
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Hours of Business:
9-6 Weekdays
9-I Saturday

15, LITTLE NEWPORT STREET, LONDON, W.C.2.
For QUALITY-CIVILITY-RELIABILITY an

TANNOY
LOUDHAILERS

(EX GOVT.)
New and Boxed.
Impedance 7+
ohms.
Handling capa-
city 8 watts.

Price 25/-.
Post 3/6.

2 sent for 50/-,
Carr. 5/-.

VITAVOX PRESSURE UNITS. Heavy
duty. P.M. 20 watt. Brand new, £41916.
Also ditto, second-hand, in good working
order, 40/-, carr. 7/6.
50 -WATT EX -GOVT. AMPLIFIER. Type
III with 4-KT66/s in paralleled push-pull,
Standard 200-250 v. A.C. input. Output
imped. 600 ohms Line. High imp. gram. and
mike input. Bass boost control fitted.
Quality amplifier housed in strong metal
case, ready for use. Terrific performance,
628, carriage paid.
BAKER SELHURST I2in. P.M. 15 ohms.
IS watts loudspeakers, 30-14,000 c.p.s.
Brand new, 64/10/,

RE-ENTRANT LOUD -HAILERS.
Heavy duty 20 watts all -metal. 15 ohms. Dia-
meter I8in., length I2in. (approx.). By
Parmeko, E6/10/-, carr. 10/-.
ROTARY CONVERTERS. 24 v. D.C. to
230 v. A.G. 50 cycles. 100 watts. Fully
tested, 64/12/6, carr. 7/6

SELENIUM METAL RECTIFIERS.
FULL BRIDGE

6 or 12 v I amp. 7/6 24w. I amp.... 13/6
12 v.2 amp. I0/- 24 v. 2 amp. ... 20/-
12 v. 2+ amp. I5/- 24 v. 21 amp.... 25/-
12 v. 4 amp. 16/6 24 v. 4 amp. ... 30/-
12 v. 6 amp. 23/6 24 v. 6 amp. ... 35/-
12 v. 10 amp. 40/- 24 v. 10 amp.... 80/ -
SPEEDY DELIVERY OF L.T.RECTIFIERS

TO ORDER
COMMAND TRANSMITTERS. 4 to 5.3
megs. Complete with valves and crystal.
New and boxed, 35 -. P. & P. 3/-.

APQ9 TRANSMITTER. Containing 931a
Photo Electric cell (complete with network).
2-6AC7s, I-6AG7, 2-807s and 2 blower -
cooled 8012s. With rev. counter. Brand
new, 89/6, carr. 12/6.

TEST METER. Model 420 S.P. (by Radio
City Products, U.S.A.). 3in. sq. meter in
polished wood carrying case, covering a wide
range of voltage at a sensitivity of 1,000 ohms
per volt for both A.C. and D.C. tests. In
addition to this, the instrument will
measure resistances up to I meg. and D.C.
current up to I amp. Complete with full
instruction data and test prods. Tested be-
fore despatched, 65/19/6 only, carr. etc., 7/6.

VALVE TESTER (by Radio City Products,
U.S.A.), model 314. Brand new, unused, with
instruction manual. 110-220 v. A.G. 50 c/s.
Will test most American valves from 1.1 v. to
200 v., £10, carr. 5/-.
AVO TEST BRIDGE. No. I M.K. I for
230 v. A.G. mains operation. Will test all
condensers from 00001 to 50 mfds., also
resistances from 5 ohms to 50 megohms. A
very useful instrument, tested before des-
patched, 613/19/6, carriage, etc., 7/6.
PARMEKO MOVING COIL HAND
MICROPHONE. 200 ohm imp. Fitted
on/off switch, complete with 12yds. flex
30/-. P.P. 2/6.

AVO VALVE TESTER. Complete with
Rotary Panel in good order, 67i19/6, carriage
and Packing 7/6.
WAVEMETER TYPE W 1310 (Marconi
Ex -Govt.) coverage 155-230 Mc/s continuous.
Complete with chart and test prods. As
new for 200-250 v. A.C. mains operation,
L4I I 5/-, carr. 10/-.

With line trans-
former, 15 ohms
voice coil, horns
mounted on
metal base.

RCA OUTPUT TRANSFORMER. 30 watts,
for 5, 7.5, 15 and 500-600 ohms impedance.
Primary for a pair of 6L6's in push-pull. (Con-
nection details supplied.) This specially designed
first quality output transformer is the best that
money can buy! OUR PRICE 27;6 each. P. & P.
2/-. Special terms for quantities.

L.T. TRANSFORMERS. Pri. 200-250 v. 50 cycles
A.C., Sec. 17.5 v. at 35 amps., 64/15)-, carr. 10/,
TRANSFORMER (FERRANTI). Potted for 0-250 v.
50 cycles tapped primary, sec. 1,250 v., IS mA. Ideal
for oscilloscopes, etc. Size 34 x 34 x 41in. ONLY 35/,
P. & P. 2/6.
TRANSFORMERS. 110-230 v. Pri. Sec. 26 v. tapped
to 41 v. at 14 amps. New and boxed. 63/10/-, carr. 5/-.
VARIABLE VOLTAGE REGULATOR TRANS-
FORMERS. Input 230 v. A.C. at 21 amps. Output
57.5 volts in 16 equal steps to 230 v. at 21 amps. Ex -
Govt., in perfect condition, £12/10/-, carr. 15/-.
CAR RADIO VIB. TRANSFORMERS. 6 v. Input
280 v. at 80 mA. H.T. (Ex-Philco). New in perfect con-
dition, 12/6. P.P. 2/-. Ditto 12 v., same price.

E.H.T. TRANSFORMER. 20 kV. at 140 m/a.
230 v, 50 cycles primary. New and unused. Ex -Govt.
Built to the highest specification. 622, carr. 30/-.

TRANSFORMER. 2.8 kV. E.H.T. at 5 mA., with
additional 4 v. heater supply for 230 v. input. A sound
job built to the highest specifications. Tested before
despatched, 47/6. Carriage, etc., 5/-.
TRANSFORMER. 1,800-0-1,800 at I kVA, 230 v.
50 cycles, primary. Fully tropicalised. New and boxed.
L7/151-. Carr 5/..,
E.H.T. TRANSFORMER. 3,850 v. at 50 mA. with
two additional 4 v. L.T. windings, for 230 v. 50 cycles
primary. New and boxed. 63/15/.. Carr. 5/-.

RCA AR -88 L.F. RECEIVER (C.R.91). In very good
condition. Freq. range: 550 kc/s. to 31.9 Mc/s. con-
tinuous on 6 wavebands, 645, carr. £2 U.K. only.

AIRCRAFT RADIO RECEIVER BY RCA (Model
No. CRV 46151). Freq. 195 kc/s to 9,050 kc/s. (33-1,500
metres) continuous. For 28 v. D.C. input with built-in
dynamotor. This 6 valve receiver with 2 R.F. stages and
2 I.F. stages with B.F.O. and C.W. 610, or complete
with A.C. mains power unit for loudspeaker or phones.
Ready for use E15/10/.. Carriage 10/-.
R.IO9A RECEIVERS. Freq. range 2-12.0 megs. In good
working order. £4/7/6, carr. 10/-. A.C. mains 200/250 v.
power packs available, £4, carr. 5/6.
TRANSMITTER -RECEIVER No. 19. Mk. II com-
plete with 15 valves. Frequency range A set 2-8 meg.,
B set 230-240 Mc/s. in good condition, 63/19/6, carr. 10/6.
12-V. ROTARY POWER UNIT for above, 41, carr.
RECEIVER RI132A. In good condition. Freq. range
100-124 Mc/s., E3/15/-, carr. 10/-.
COMMAND RECEIVERS. B.C. 454, 3-6 Mc/s.
Brand New. 40/-. 455, 6-9 Mc/s., 40/-. P.P. 3/- each.

RECEIVER R1392/P 104. 15 valve sup -het set 95/-
150 Mc/s. (2 to 3 metres) slow motion tuning, normally
crystal controlled or tunable over 95-150 Mc/s. Receiver
front panels made to fit I9in. Rack Mounting. External
Power supply required, good order. Only 65/19/6,
carr. 15/-.

PARMEKO TWIN BAKELITE LOUD -HAILERS
(Ex -Admiralty)

or- --.
--.r.

7,    - - ' ' ' - -, -." " 7 ; '-'', /,F orL\- , ":.  .>`

ir-
( 4,/, ,........--- iism,,,.110"-

i all
If 1

.fr,

.111116.`.111',.../.7---jr-7

IP .. ,( ,,' , wimiri.J 0'

t:(
,,,Mii, ,ii,

ri 10 ,P , r .

01
50/. carr. 7'6.

Length I5in.,
height 9in.,
dia. of horn
8fin.

SPECIAL TERMS FOR QUANTITIES-EXPORT

ADJOINING
LEICESTER SQ

TUBE STATION

Telephone: GERrard 6794/1453

d VALUE !
METERS

0-50 microamps. D.C. m/c., projecting
2Iin. round, 49/6 each.
0-10 mA. A.C. m/c., rectifier, flush,
34in. round, 49/6 each.
0-300 v. A.G. 21in. Flush mounting, 25/- each
0-200 v. A.C. 3f in. Flush mounting, 25/- each
0-300 v. A.G. 3f in. Flush mounting, 25/- each
S. METERS 2in. circular calibrated in
decibels 5 mA. FSD, 25/- each.
AN brand new and boxed, P. & P. If- each.

SWINGING CHOKE 8/40 henrys-.3/.03.
mia. 110 ohms D.0 resistance. 15/, post 3/6.
BENDIX DYNAMOTORS. 28 v. D.C.
input, 230 v. D.C. output at 100 mA. New
and boxed. 19/6. P.P. 2/6.
10 -AMP, BATTERY CHARGERS, for
200-250 v 50 cycles input, will charge 12 lead
acid cells or 20 alkaline cells, metered, switch-
ed and fused. As new, 612/10/-, carr. 20'-.
AC -DC RECTIFIER POWER SUPPLY
UNIT, 230 v. A.C. 50 cycles input 100 v.
D.C. output max. 10 amps., 612/10/-, carr.
20/-. Ditto at 21 amp., L4/10/-, carr. 7/6.
MICROPHONE STANDS 3 sections of
181in. per section. Extends to 56in. Stands
securely on 3 legs which fold together for
carrying. A robust job, only 21/-, P.P. 2/6.
ACCUMULATORS. Bakelite cased
2 v. 100 ampere,
75 actual. Ex -
Govt. New and
unused. Com-
plete with carry-
ing handle. Ideal
for coupling 6 or
12 v. storage

III

batteries. Size
64 in. x 61in. x
34in., I5/- each.
Carr. 3/6. 3 sent
for 50/- or 6
for carr. paid.
Ditto, 14 A.H. less handle 5 6 post 1/3.

MARCONI CRYSTAL CALIBRATOR.
Frequency coverage 170/240 Mc/s. Directly
alibrated, accuracy .001%. Operation

200/250 volts A.C. Supplied complete with
Mc/s crystal and spare set of 5 valves, in

original transit case, brand new with instruc-
tions. E411516 each, carr. 10/-.
C.M.G. 25 PHOTO CELLS (OSRAM).
Brand new. 15/-. P.P. 1/-.
B.C. 929ACRT INDICATOR UNIT. Con-
taining I-3PBI 3in. C.R.T., 3-6SN7s, 2-6H6s,
I -6G6, I -6X5, I -2X2; 8 valves in all. Ideal for
'scope conversion. New, in original sealed
cartons. 70/-, carr. 5/-.
KLYSTRONS. 723/AB. 50/- post paid.
TELEPHONE SETS (TELE F "). Housed
in bakelite cases, complete with built-in
ringing generators and batteries. Ideal
between two or more positions up to prac-
tically any distance. Tested before despatched.
ONLY 59/6. P. & P. 3/6. 2 sent for £6, carr.
paid.
813 CERAMIC VALVE HOLDER. NEW
AND UNUSED. 12/6 post paid.
CATHODE RAY TUBES. VCR I39A
30/-; 3BPi, 3in., 30/-; 5FP7, Sin., 35/-; VCR97,
6in., 20/, All new and unused. P. & P. 3/-. ea.
GRAMOPHONE PLAYER AND AM-
PLIFIER CAoINET. Finished in blue rexine.
Complete with hinges and handle which are
unassembled. New and unused. Overall
size 121in. x 19f in. x 71 in. SPECIAL PRICE
32/6. P. & P. 3/6.
T.U.B. AMERICAN TRANSMITTER
TUNING UNITS. Numbers available:
6, 7, 8, 9 & 10. In good condition with outer
cases, 19/6 each type. P.P. 3/6.
WAVEMETER CLASS D. Freq. range
1,900 kc/s. to 8,000 kc/s. (158-37.5 metres) in
two ranges. Supply 6 v. D.C. input. New with
instruction manual, spare vibrator and
frequency changer. Complete in makers
transit case. 65/19/6. Carr. 5/-.
DON "8 "TWIN TELEPHONE CABLE
on 1 mile drums, E5 per mile, 4 size drums
25/-, carr. extra.

ORDERS PROMPTLY EXECUTED
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ELECTRONIC & ELECTRICAL ENGINEERS

required for various projects of an interesting nature and offering full
scope for advancement. A range of vacancies exists from Senior to
Junior for those with qualifications and experience.

Engineers with extensive experience and without qualifications will
also be considered for various worthwhile positions. Applications from
ex Services Technical Personnel are invited.

Good salaries paid according to age and experience. Generous sick
and superannuation arrangements.

Write stating age, qualifications and experience to
Personnel Manager (Ref. R.G.),

THE GENERAL ELECTRIC CO., LTD.,
Applied Electronics Laboratories, Allesley, Coventry

LEO COMPUTERS LTD.
DESIGN ENGINEERS

for work on
Large -Scale Digital Computers

ELECTRICAL DESIGN ENGINEER FOR COMPUTER
POWER SUPPLIES Experience of Electrical Installation
work and drawing office practice essential, and experience
of any of the following desirable: metal rectifier sets, smooth-
ing circuits, low power alternators, small switchgear and
interlocking circuits. Applicants should have H.N.C. and
be aged 22-27. Ref. D11.
ELECTRO MECHANICAL DESIGN ENGINEER FOR
WORK ON COMPUTER INPUT AND OUTPUT EQUIP-
MENT. Experience of relay interlocking circuits and small
mechanisms essential. Suitable previous experience would
be with telephone, punched -card or punched -tape equip-
ment, and a knowledge of optics will be of value. Applicants
should have Degree or H.N.C. in Electrical Engineering and
be aged 25-32. Ref. D12.
These vacancies arise with the continued expansion of the
Company in the field of Office Automation, in which LEO
Computers Ltd. holds a significant place as the first to
develop a fully operational Automatic Office.

There is a 5 -day week, cafeteria on the premises, Pension
Fund, and Sports and Social Club facilities. The factory is
at Minerva Road, Park Royal, N.W.10, where interviews
will be held, but applicants should write, giving full details
of qualifications and experience to the

PERSONNEL OFFICER,
LEO COMPUTERS LTD.,

ELMS HOUSE, BROOK GREEN,
LONDON, W.6.

GOODMANS INDUSTRIES, LIMITED

Require

ELECTRONIC ENGINEERS -s e n i or
and Junior, for instrumentation and high
power audio amplifier development. Design
or development experience essential for
senior positions, also desirable for junior posts.

ELECTROMECHANICAL ENGINEERS-
Junior, to join development laboratory.
Inter B.Sc., or equivalent qualifications and
laboratory experience preferred.

DRAUGHTSMENfor work in conjunction
with development teams.

Write, giving fullest details of qualifications,
experience and availability and details of
remuneration required.

The Secretary,
GOODMANS INDUSTRIES, LIMITED,

Axiom Works, Wembley, Middlesex.
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MURPHY RADIO LIMITED
have vacancies for

EXPERIENCED ENGINEERS

in their domestic receiver design labora-
tory to work on receivers and radio -
gramophones for home and export markets
covering transistor, valve, and hybrid
circuitry and for both amplitude and fre-
quency modulation reception. Good
conditions of employment including pen-
sion scheme and active sports club,
catering for many different sports and
hobbies. Welwyn Garden City offers
pleasant surroundings and successful ap-
plicants from the Greater London area
would qualify for housing after a period.
Applications giving full details of age,
experience and qualifications should be
addressed to Personnel Department (R.8),

Murphy Radio Limited,
Welwyn Garden City, Hertfordshire.

HANDLEY PAGE LTD.
(Cricklewood, London, N.W.2)

seek a limited number of

ELECTRICAL ENGINEERS
Positions of wide scope and interest can be
offered to qualified Engineers wishing to
specialise in the

Design and Development of
Aircraft Electrical Installations

including Radio, Radar and Instrumentation
of services, e.g. fuel, pressurisation, etc.

Applicants having qualifications of not less
than G.I.E.E. or H.N.C. (elec.) standard and
fair drawing board experience are invited to
write to:

Staff Officer,
Handley Page Limited,

Cricklewood,
London, N.W.2.

ASSISTANCE WITH HOUSING AND
REMOVAL EXPENSES WILL BE
GIVEN IN APPROPRIATE CASES.

ELECTRONIC ENGINEERING

CAREERS
A well established organisation of world repute

offers progressive posts to ENGINEERS,
PHYSICISTS, DRAUGHTSMEN AND TECHNI-
CIANS OF ALL GRADES for a planned expansion of
a branch of their Research and Development Divi-
sion. The projects include Marine and Airborne
Radar, Guided Weapon Systems, Microwave Links,
and Electro Mechanical Devices. All the posts are
pensionable and offer outstanding scope for advance-
ment to candidates possessing initiative, originality
of thought, and an aptitude for hard work.

The establishment is in pleasant country surround-
ings within 30 miles of London and housing assistance
is available to selected applicants after a probationary
period. In some cases, a subsistence allowance is
payable during the probationary period.

Opportunities to participate in trials at sea or in
the air, or to travel overseas for short periods,
frequently occur in some positions.

Examples of specific vacancies are given below.
Four figure salaries are envisaged for the senior
positions with corresponding scales for other grades.

SENIOR ENGINEERS. Qualifications
required are, Graduate of a University or
Corporate Member of an Engineering Institu-
tion together with at least 5 years' experience
in a responsible position in one of the above
fields; exceptional, proved ability and ex-
tensive experience in a responsible position
will be accepted in lieu of academic qualifi-
cations. Successful candidates will be
members of the Senior Design Staff leading a
team of engineers, with full technical res-
ponsibility for a project. Ability to conduct
technical negotiations at senior levels with
Government and other organisations, and
possession of the vision and drive necessary
to control a project from inception to com-
pletion are essential.

ENGINEERS (Electronic). Successful
candidates will work under the general direc-
tion only of a Senior Engineer and will have
ample scope to exercise initiative and origin-
ality of thought. The minimum qualifications
required are, H.N.C. or equivalent together
with 3 years' experience in the Industry, but
not necessarily in the fields mentioned.
Applications are also invited from graduates
without experience who, after a suitable
period, would qualify for the senior posts
above.

ENGINEERS (Electrical). The success-
ful candidates will be required to undertake
the design of small motors, generators,
transformers etc. as used in electronic and
electro- mechanical equipment. Qualifications
required are, H.N.C. or equivalent and at
least 3 years' experience in this field.

ENGINEER/DRAUGHTSMAN. The
successful candidate will be required to control
and direct work of the design drawing office,
and must be thoroughly conversant with
Government and Commercial drawing pro-
cedure. The minimum qualifications are,
H.N.C. or equivalent, with at least 10 years'
drawing office experience of which a minimum
of 5 years have been in a responsible senior
position.

DESIGN DRAUGHTSMEN. Candidates
for these posts should possess H.N.C. or
equivalent and have had at least 5 years'
experience In the Industry, with an accent on
mechanical design. They must be capable
of interpreting the design engineers' require-
ments and translating these into production
drawings.

Those interested in any of the above posts are
invited to write, in confidence, giving details of
qualifications, experience and salary required to

Box 0453 cio "Wireless World."
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TRANSFORMER
Designs & Development

ENGINEER
Good Technical background and commercial experience essential.

Confidential applications in writing to :

The Director,

READING WINDINGS LTD.
169 Basingstoke Road, Reading, Berks.

ENGINEER
required to design and develop magnetic
systems for use with Travelling Wave
Tubes.
Previous experience in designing and
engineering permanent or electro-magnets
is desirable.
The post carries non-contributory super-
annuation and good opportunities for
promotion. Company's house may be
available to rent. Please apply giving
preliminary details to:

Central Personnel Services,
Marconi House,

Strand,
LONDON, W.C.2.

Quoting reference WW1513A.

DEVELOPMENT
ENGINEER

INTERESTING U.H.F.
PROJECT

Degree or equivalent. U.H.F./
V.H.F. experience essential

Apply Box No. 0059 c o W. World.

RESEARCH ENGINEER
required to join a group working in the
field of vacuum physics. Experience in
Photoelectrics and Electron Optics would
be advantageous. The post will carry
superannuation and there will be ample
scope for advancement. Commencing
salary will be dependent on age, exper-
ience and qualifications. Please apply
giving preliminary details to:

Central Personnel Services,
Marconi House,
3361, Strand,
LONDON, W.C.2.

noting reference WW1506J.

VACANCIES IN
GOVERNMENT SERVICE
A number of vacancies, offering
good career prospects, exist for:-
Radio Operators - Male
Cypher Operators-

Male & Female
Apply, giving details of education,
qualifications, and experience, to:-

Personnel Officer,
G.C.H.Q. (FOREIGN OFFICE),

53 Clarence Street,
Cheltenham.

RESEARCH

AND DEVELOPMENT
Vacancies exist in the Research
Department of a large instrument
manufacturing organisation in South -
East Essex for

GRADUATE PHYSICISTS
or

ELECTRICAL ENGINEERS
of merit and some years of industrial
experience for the investigation of long
term problems associated with Echo -
Sounding and Non -Destructive Testing.

The work embraces acoustics and
electronics and involves the application
of the basic physical principles under-
lying ultrasonics, telecommunications
and computers. Some knowledge in
these fields would be an advantage.

The initial salary will be in accordance
with experience and qualifications
within a scale which allows ample scope
for future development. A contributory
pension scheme is available and assis-
tance in housing or removal expenses
may be given in suitable cases.

Applications, which may be made in
strictest confidence, should give full
details of qualifications, previous ex-
perience, age and salary required, and
be addressed to Box 0353 c/o W.W.

Tester Trouble Shooters and Electrof
Mechanical Inspectors with ex-
perience of Multi -Channel Trans-
mitters and Receivers required by a

large Electrical Engineering Company
in the Eastern suburbs of London.
A very sound knowledge and ex-
perience of commercial radio and
television would be acceptable.
Good rates of pay to the selected
candidates. Please reply, giving full
details of experience, to Box No.

0491 c 'o " WAAL"

T/V RECEIVER DEVELOPMENT.
An interesting position exists for an experienced

television development engineer for work in connec-
tion with Continental type T/V receiver design.

The successful candidate must have sound
theoretical knowledge and practical ability. Several
years' laboratory experience is essential, and he
should be capable of working on his own initiative.
A very attractive salary will be paid consistent with
qualifications and experience.

Applicants should write in the first instance to the

Chief Engineer, Pye Limited,
St. Andrew's Road, Cambridge, quoting "PS"

RADIO DIVISION
Vacancies exist for two Radio Engineers at least C.G.I Telecom-

munications 3rd year standard. These positions are permanent and
offer excellent prospects for right men: -

Development Laboratory-requires assistant eng-
ineer for advanced receiver design work. Present
programme includes several transistor and printed
circuit projects.

Test Engineering Dept.-requires assistant eng-
ineer for design and manufacture of all types of test
equipment.
Reply in writing in the first instant to: -

THE EVER READY CO. (GB) LTD.,
Radio Section, Park Lane.

Wolverhampton
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TELEVISION INSTRUMENTATION.
DEVELOPMENT ENGINEERS

DUTIES: To undertake the design and development of
test equipment for television, including work on special
television camera applications. Considerable personal
responsibility and freedom is given, and there are no
set rules regarding the number of people engaged on a
project, the allocation of project leaders etc.

QUALIFICATIONS: The ability to design and develop
equipment and aggressively progress a project through
to the stage where a model is made and the information
is available for a production drawing office. Candidates
should preferably be of degree standard, or Corporate
Members of one of the Professional Institutions, but
consideration will be given to others who have con-
siderable practical experience in the field. The ability
to progress the project through to a satisfactory con-
clusion is the prime requirement. Due to expanding
activities men with drive and initiative can be sure of
progressive advancement.

Comprehensive pension and assurance schemes are in
operation, and Canteen and Social Club facilities are
provided.

HOLIDAY ARRANGEMENTS CAN BE MAIN-
TAINED

Call any day including Saturday mornings at:

MARCONI INSTRUMENTS LTD.,
LONGACRES, HATFIELD ROAD,

ST. ALBANS, HERTS.

or write giving full details to Dept.: C.P.S. Marconi House,
336/7, Strand, London, W.C.2, quoting reference WW

2970 S.

DESIGN DRAUGHTSMAN
A vacancy exists at Plessey Nucleonics for a

Senior Design Draughtsman to become responsible
for the design of electronic equipment. Applicants
should have had several years' experience in this
field and be familiar in designing such equipment to
Ministry specifications, where sound methods of
design and construction are most important. The
successful candidate will be expected to operate
with very little supervision and lead a small team on
the design of electronic devices in the nuclear
energy field. Promotion prospects are good, and this
small team will be expanded during the next two
years. Applications in writing should be sent to the
Chief Engineer, Plessey Nucleonics Ltd., Weedon
Road, Northampton.

TEST ROOM
PERSONNEL REQUIRED

Duties: Testing and calibrating a wide range of telecommunica-
tion and industrial electronic instruments.

Qualifications: We shall be pleased to receive applications from
any man with or without academic qualifications,
who is able to demonstrate suitable experience
and training.

Call any day including Saturday mornings at
MARCONI INSTRUMENTS LIMITED

LONGACRES, HATFIELD ROAD
ST. ALBANS, HERTS.

or write giving full details to Dept. C.P.S., Marconi House,
336/7, Strand, London, W.C.2, quoting reference WW 2970U.

MARCONI INSTRUMENTS LTD.,
TECHNICAL PERSONNEL REQUIRED

Senior & Junior Electrical Design Engineers
SENIOR & JUNIOR MECHANICAL

DESIGN ENGINEERS

DUTIES: To undertake the design of Test Equipment covering
practically the whole electronic field, including
Telecommunication, Guided Weapons, and Nucleon.
ics. Considerable personal responsibility and free-
dom is given, and there are no set rules regarding
the number of people engaged on a project, the
allocation of project leaders, etc.

QUALIFICATIONS: The ability to design equipment and
aggressively progress a project through to the stage
where a model is made and the information is
available for a production drawing office. Senior
engineers are usually of B.Sc. standard with prac-
tical experience in measuring techniques, while
Junior engineers are often Graduate Members of
one of the Professional Institutions, or have similar
qualifications, but this is in no way mandatory.
The ability to progress the project through to a
satisfactory conclusion is the prime requirement.
Due to expanding activities, men with drive and
initiative can be sure of progressive advancement.

Comprehensive pension and assurance schemes are in operation,
and Canteen and Social Club facilities are provided.

HOLIDAY ARRANGEMENTS CAN BE MAINTAINED

Call any day including Saturday mornings at

MARCONI INSTRUMENTS LTD., LONGACRES,
HATFIELD ROAD, ST. ALBANS, HERTS.

or write giving full details to Dept., C.P.S. Marconi House,
336/7, Strand, London, W.C.2, quoting reference WW 2970T.

Progressive and Expanding
RESEARCH DEPARTMENT

needs keen, enthusiastic engineers for

TELEVISION AERIALS
An engineer for the development of V.H.F. and
U.H.F. aerial systems. Previous experience in
this particular subject is not essential but ap-
plicants must have a good understanding of the
basic principles involved and be prepared to
guide a small team.

SUPPRESSION EQUIPMENT
An engineer is required to investigate various
problems relating to interference filters and
screened compartments for which a knowledge
of filter networks is necessary.

Attractive commencing salaries are offered which will
be based on experience, qualifications and age in each
individual case. A Pension Scheme is in operation and
all applications, giving full details of career so far, should
be sent to the SECRETARY,

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD. ENFIELD, MIDDX , ENGLAND
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RESEARCH LABORATORY

NEI
Microwave Research

TECHNICAL ASSISTANTS
are required for posts in fundamental
research projects on microwave
electronic devices and on new
methods for millimetre wave genera-
tion. Applications are invited from
men with initiative and the ability to
work without close supervision,
which are requirements for these
progressive posts. Microwave,
valve technology, or vacuum system
experience is desirable. Suitable
educational qualifications are Ordin-
ary or Higher National Certificate
in Electrical Engineering or Applied
Physics. Salaries for these posts are
attractive. Applicants must have
satisfied National Service require-
ments.

The laboratory is in pleasant sur-
roundings in the Berkshire country-
side, nine miles from Reading and
Newbury, with coach transport scheme
from these towns.

Apply, giving educational
qualifications and experience,
quoting Reference No. EPiA, 2,
to the

PERSONNEL OFFICER
Research Laboratory

ASSOCIATED ELECTRICAL
INDUSTRIES LTD
Aldermaston Court,

Aldermaston, Berkshire

Major Oil Company requires imme-
diately for employment in British
Borneo

MULTI CHANNEL

RADIO ENGINEER
to take charge of Radio Section of com-
munications. Responsible for initiation of
Radio Projects, Installation and Mainten-
ance of V.H.F. and H.F., including S.T. &
C. and Storno Units. Must have planning
and organising ability. A working know-
ledge of Telephone Systems desirable.
Corporate Member I.E.E. or Technical
Education admitting to Associate Member-
ship of I.R.E. Approximate age 27/30
years. Single or married. Family accom-
modation available immediately. Pension
Fund covering employee and family.
Tours 3 and 2 years' duration with paid
home leave and each tour in addition to
local leave. Travelling expenses paid for
interview in London. Applications will be
treated in strictest confidence.
Please write giving full details to Box
Z.F. 381, Deacon's Advertising, 36,
Leadenhall Street, London, E.C.3.

VACANCIES FOR SKILLED CRAFTSMEN

IN GOVERNMENT SERVICE AT

CHELTENHAM

Experienced in one or more of the
following: -
1. Maintenance of radio communica-

tion receivers.
2. Sub -assembly lay -out, wiring and

testing of radio type chassis.
3. Cabling, wiring and adjustment of

telephone type equipment.
4. Fault finding in, and maintenance of,

electronic apparatus.
5. Maintenance of Teleprinters or

Cypher Machines and associated
telegraph equipment.

BASIC PAY: L8/11/4 plus up to
£21101- merit pay, assessed at interview
and based on ability and experience.
Opportunities for permanent and pen-
sionable posts.
Five-day week, good working con-
ditions, single accommodation available.
Apply to: Personnel Officer,
G.C.H.Q. (FOREIGN OFFICE),
53 Clarence Street, Cheltenham.

ROUBLE SHOOTERS

ESTERS

AINEE TESTERS

FOR AM/FM RECEIVERS

GOOD RATES AND
CONDITIONS

APPLY: ACE RADIO LTD.
WILLESDEN 3902.

TECHNICAL ASSISTANTS (Ref.
391) are required to work on the
installation and maintenance, in the
establishment or on site, of electronic
computers Candidates should have
experience of electronic circuit equip-
ment and some theoretical background
preferably to O.N.0 standard These
are new appointments in the expanding
field of digital computing
TECHNICIANS (Ref 393) are also
required for developing and testing
units as well as for commissioning and
servicing completed machines Candi-
dates should have completed a full time
Services course in radar or electrical
control equipment or have had com-
mercial radio/TV experience Arrange-
ments can be made to pursue technical
education on day release basis
The above are new and permanent staff
appointments in the expanding
COMPUTING MACHINES field.
Write or 'phone (Elstree 2040) for
interviews to:

Personnel Department,
Elliott Brothers (London) Limited,

Borehamwood, Herts.

VACANCIES FOR SKILLED
CRAFTSMEN IN GOVERNMENT

SERVICE AT CHELTENHAM
Experience in one or more of the
following: -
1. Maintenance of radio communi-
cation receivers.
2. Sub -assembly lay -out, wiring
and testing of radio type chassis.
3. Cabling, wiring and adjust-
ment of telephone type of equip-
ment.
4. Fault finding in, and mainten-
ance of, electronic apparatus.
5. Maintenance of Teleprinters or
Cypher Machines and associated
telegraph equipment.
BASIC PAY: £9/2/4 plus merit
pay, assessed at interview and based
on ability and experience as under:

ORDINARY RATE: 10/- to 40/ -
SPECIAL RATE: 38/- to 70/ -

Opportunities for permanent and
pensionable posts.
Five-day week, good working con-
ditions, single accommodation avail-
able.
Apply to: Personnel Officer,
G.C.H.Q. (FOREIGN OFFICE),
53, Clarence Street, Cheltenham.

SALES LIAISON ENGINEER

required by a company situated
in Hampshire selling to the radio,
communication and industrial
electrical industries. Applicants
should possess a sound engineer-
ing background; a knowledge of
radio components would be an
advantage. The appointment
offers an excellent salary and
considerable scope to a man of
first-class ability. Please reply,
giving full details to Box No.
0565 c/o W. World.

THE AUSTIN MOTOR COMPANY

LTD.
LONGBRIDGE, BIRMINGHAM
have immediate vacancies for two
ELECTRONIC ENGINEERS.

They should have qualified to
graduate standard.

One will be required to take
charge of a section of the Research
Laboratories dealing with the ap-
plication and design of electronic
equipment as applied to Machine
Tool and Conveyor Control.

The other will be engaged in the
application of Electronics to Mech-
anical Test Equipment and Internal
Combustion Engines. Some pre-
vious knowledge of vibration and
acoustic measurements would be an
asset.

The above posts are permanent
with good prospects. Salaries will
be dependent on qualifications and
previous experience.
Applications with full details to-

PERSONNEL MANAGER
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RADIO TECHNICIANS
IN

CIVIL AVIATION
A number of appointments are

available for interesting work pro-
viding and maintaining aeronautical
telecommunications and electronic
navigational aids at aerodromes and
radio stations in various parts of
the United Kingdom.

Applications are invited from
men aged 19 or over who have a
fundamental knowledge of radio or
radar with some practical experi-
ence. Training courses are pro-
vided to give familiarity with the
types of equipment used.

Salary £561 10s. at age 25 rising
(subject to a practical test) to £671.
The rates are somewhat lower in
the Provinces and for those below
age 25. Prospects for permanent
pensionable posts for those who
qualify.

Opportunities for promotion to
Telecommunications Technical Offi-
cer are good for those who obtain
the Ordinary National Certificate
in Electrical Engineering or certain
City and Guilds Certificates. The
maximum salaries of Telecom-
munications Technical Officers are
Grade III £790, Grade II £925,
Grade I £1,160.

Apply to the Ministry of Trans-
port and Civil Aviation (ESB1/RT),
Berkeley Square House, London,
W.1, or to any Employment
Exchange (quoting Order No.
Westminster 2109)

ELECTRICAL/ELECTRONIC

ENGINEER

A North/West Birmingham Com-
pany require a young engineer
to assist in development, to a
practical industrial stage, of
novel light current equipment
for use as integral parts of indus-
trial menchanical engineering
products of world wide repute.
This is an excellent opportunity
for a permanent and progressive
position in which can be gained
experience in the application of
transistors, relay circuits, special
high accuracy measuring cir-
cuits, servos, and associated null
balance systems.
Extensive experience in this
field is not essential but a good
grasp of fundamental theory to
Higher National level, an absorb-
ing interest in light current
devices, and an ability to appre-
ciate and create new ideas is
necessary.

Age: 23-30 years.
Apply, giving details of qualifica-
tions, training and age to Box
No. 0375, c/o "Wireless World."

MURPHY RADIO

ELECTRONICS
DIVISION

ENGINEERS are required in the design
laboratories to work in the following
fields:-

SPECIAL PURPOSE TELEVISION
EQUIPMENT

MOBILE COMMUNICATION SYSTEMS

POINT TO POINT TELEPHONE RELAYS

TELEMETER DEVICES

RADAR NAVIGATIONAL AIDS
AIRCRAFT AND GROUND AERIALS

Both Senior and Junior engineers are re-
quired and there is ample opportunity for
advancement to staff with energy and
initiative who are willing to accept respon-
sibility.
Location of laboratories allow easy access
to both London and open country and
Sports Club and other recreational facili-
ties are available locally. Good conditions
of employment including a Pension and
Life Assurance Scheme.
Apply in writing initially giving full
details of age, experience and qualifications
to:-

Personnel Department (E38),

Murphy Radio Limited,
Welwyn Garden City,
Herts.

MIDLAND

INDEPENDENT TELEVISION
STUDIO CENTRE

Applications are invited for :-
TELEVISION ENGINEERS
Duties cover operation and
maintenance of Vision Equipment,
working on shift basis.

Apply in writing to :-Alpha Television
Services (Birmingham) Ltd. Attention of
D. J. Whittle, Engineer -in -Charge.
Television Theatre, Aston, Birmingham 6

Venner Electronics Limited
require

several development engineers for a
new laboratory carrying out interest-
ing work on transistor circuit design.

Previous experience with tran-
sistors is not essential. Initial salary
and prospects are attractive and
holiday arrangements will be
honoured. Applications should be
sent in complete confidence to :
The PERSONNEL MANAGER
Kingston By -Pass, New Malden,

SURREY.

R. B. PULLIN & CO. LTD.
have vacancies to offer in their steadily
expanding organisation for ELEC-
TRONIC DEVELOPMENT ENGI-
NEERS to be concerned with the
design of a variety of equipment
including specialised instruments and
TELE-COMMUNICATIONS
SYSTEMS.

The appointments offer various degrees
of seniority, and, therefore, qualifica-
tions ranging from O.N.C. to Degree
standard are acceptable; applicants
should have had appreciable previous
experience of valve circuit design. For
some of the appointments experience
of transistor circuit techniques is also
an advantage.

All appointments are permanent and
carry attractive salaries. To engineers
of ability and initiative they offer ex-
cellent prospects and the opportunity
to work in a very well-equipped Labora-
tory on a variety of interesting long-
term projects which involve considerable
technical responsibility.

A comprehensive pension scheme is in
operation; Canteen and Social Club
facilities are available.

Existing Holiday arrangements will be
respected.

Applications will be treated in strict
confidence and should be made to:

THE SUPERINTENDENT,
ELECTRONIC DEVELOPMENT

DIVISION,
R. R. PULLIN & CO. LTD.,

GREAT WEST ROAD,
BRENTFORD, MIDDLESEX.

Television Development

and Test Equipment

Engineers
A well known West London

manufacturer requires Engineers
for the development of black and
white and colour television receivers
and associated test equipment.

Vacancies exist for both Senior
and Junior Engineers in the Tele-
vision Development Department
and for Junior Engineers in the
Test Equipment Department.

Senior Engineers should have
academic qualifications and several
years' development experience. Jun-
ior Engineers require either acade-
mic qualifications or experience in
development or equipment cali-
bration and maintenance.

Progressive salary policy ensures
rapid advancement for Engineers
who show exceptional initiative
and responsibility. All posts are
permanent and carry the benefit
of the Firm's Pension Scheme.

Please write fully, in confidence'
stating age, qualifications and ex-
perience to Box No. 7441.



182 WIRELESS WORLD SEPTEMBER, 1957

Physicists and

Electronic Engineers
Required by Central Electricity
Authority to work in the Electronics
and Instruments Section of the
Research Laboratories at Leather -
head, Surrey, on problems of
vibration, acoustic noise, or radio
interference.

Candidates should have a degree
or equivalent qualification, and the
ability to apply fundamental know-
ledge to a wide variety of problems.

The work on vibration and noise
involves a study of the fundamental
problems, development and use of
measuring techniques in the generat-
ing and transforming stations of the
C.E.A. and an assessment of the
results. The work on radio and
television interference from high -
voltage transmission lines involves
field strength and voltage measure-
ments at radio frequencies, calibra-
tion of equipment and analysis of
experimental data.

Salaries within scale £820-£995 p.a.
Applications stating age, qualifica-

tions, present position and salary,
and giving full details of experience,
should be forwarded to:

D. Moffat,
Director of Establishments,

Winsley Street, London, W.I.
Quote Ref. WW /327

Eer Majesty's Overseas Civil Service

GOVERNMENT OF SIERRA LEONE

RADIO ENGINEER,
POSTS AND TELEGRAPHS

DEPARTMENT
Duties include executive control

of the Radio Section; responsibility
for maintenance and installation of
R.T. and W.T. networks; H.F. and
V.H.F. systems; point-to-point cir-
cuits; broadcasting system and
ancillary equipment; marine and
police radio apparatus, fixed and
mobile. Implementation of a pro-
gramme development scheme
planned in the VHF/RT field.

Pensionable appointment in salary
range £1,006 to £1,652 p.a. or
contract appointment £1,262 to
£2,063 p.a. Commencing salary
depending on qualifications and
experience. Contract gratuity,
£37 10s. for each three months'
satisfactory service. Quarters, if
available, at reasonable rent.
Generous leave.

Free passages for officer and wife.
Passages for up to two children or
£75 allowance p.a. each in lieu if
maintained outside Sierra Leone.

Candidates should be A.M.I.E.E.
or be exempted from the Institu-
tion's examinations and should have
had experience in the field of radio
engineering.

Write Director of Recruitment,
Colonial Office, London, S.W.1,
giving briefly age, qualifications and
experience, quoting BCD 108/15%04.

MAINS RADIO
require

DEVELOPMENT ENGINEERS

for the design of Television
and Radio Receivers and

associated Test Gear.

Applicants should write to the
Chief Development Engineer,

359, Man- pester Road,
Bradford, 5.

'Phone Bradford 27895

UNIVERSITY OF NOTTINGHAM
DEPARTMENT OF

ELECTRICAL
ENGINEERING

SENIOR ELECTRONICS
TECHNICIAN REQUIRED, to
take charge of a new electronics work-
shop for constructing and maintaining
laboratory equipment. Salary within
the scale £530 to £690 per annum.
Good prospects of promotion. Form
of application and conditions of
appointment from Mr. H.
Pickbourne, Registrar.

The Northern Polytechnic
Holloway Road, London, N.7.

Principal: A. S. M. Symons, Ph.D., B.Sc.,
A.R.C.S., D.I.C., F.Inst.P.

Department of Telecommunications
Head of Department: J. C. G. Gilbert,
M.Brit. I.R.E., Assoc.I.E.E., F.T.S.
Full-time, Part-time, Day and Evening Courses
in Telecommunications Engineering in prepar-
ation for the Full Technological Certificate of
the City and Guilds of London Institute, and
Graduateship of the British Institution of Radio

Engineers.
Evening classes in Industrial Electronics,
Computors, Radar Principles and Practice,
Electro-acoustics and Audio Frequency En-

gineering.
Full-time one year course in Radio Servicing
and full-time one year course in Television
Servicing, also part-time day release and evening
classes are held in these subjects in preparation
for the City and Guilds of London Institute
and the Radio Trades Examination Board's

Certificates.
Special evening course in Television Engineer-
ing including colour; and frequency modulation

techniques.
All the above courses include practical labora-

tory and workshop experience.
London fees: £30 per year, or £11 per term,
plus £2 registration fee, for full-time courses.
(No fee for students under 18 years of age.)
Evening class fees range from 40/- to 55/-.
Enrolment for day classes by appointment.
Enrolment for evening classes, 5.30-7.30 p.m.

17th and 18th September, 1957.
New term commences 23rd September 1957.
PROSPECTUS FREE on application to the

Secretary.

DRAUGHTSMEN
with mechanical design experience
are immediately required for the

ELECTRONIC DIVISION
of Saunders -Roe Ltd.

Applications are invited from suit-
ably qualified men with a basic
knowledge of the principles of
Electronics plus experience in the
design of electro-mechanical trans-
ducers, servo -mechanisms and elec-
tronic assemblies.
The Company operates liberal
pension and assurance schemes and
some assistance with accommo-
dation may be offered.
Those interested are invited to
write to the

Personnel Officer,
Saunders -Roe Ltd.,
East Cowes, I.W.

quoting ref. WW.62, and giving
details of age, experience, etc.

I .T.A.
The INDEPENDENT TELEVISION
AUTHORITY has a number of
vacancies for Technical Assistants and
Shift Engineers for the maintenance and
operation of Television Transmitting
Stations. Qualifications for Technical
Assistants include education to G.C.E.
standard with passes in English,
Mathematics and Physics and some
knowledge of electrical and high fre-
quency engineering. Shift Engineers
should also have had practical high
frequency experience. Salary scales
are: Technical Assistants £515 x £25-
£565 x £35 - £670 x £40-£750. Shift
Engineers: £655 x £50-£905. There is
a Contributory Pension Scheme. Ap-
plications in writing, giving details of
experience and qualifications, including
Course study undertaken, to Personnel
Officer, Independent Television Author-
ity, 13/14, Princes Gate, London, S.W.7.

NORTHERN POLYTECHNIC
Session 1957-58

Advanced courses in-
Electronics and Microwave Physics

Electrical Discharges in Gases
Solid State Physics

Suitably qualified students can proceed
to the M.Sc. Degree of the University
of London. Session commences 23rd
September, 1957.
Also Short Lecture Courses on:
Introduction to ELECTRONICS AND
MICROWAVE PHYSICS-

commencing 2nd October, 1957.
(This is designed for graduates re-
quiring basic electronics for industrial
applications.)
TRANSMISSION LINES-

commencing 2nd October, 1957.
MATHEMATICS OF CIRCUIT
ANALYSIS-

commencing 2nd October, 1957.
WAVE -GUIDES --

commencing 6th November, 1957.
AMPLIFIERS-

commencing 6th November, 1957.
Enqtarzes should be addressed to:

Head of Department of Physics
NORTHERN POLYTECHNIC

Holloway, London, N.7.
(Telephone: NORth 1686.)
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NEW ZEALAND
Radio Mechanicians

Applications for posts with the New Zealand Post
and Telegraph Department are invited from fully
experienced single men between 21 and 30.

Excellent pay and conditions. Free passages are
granted to successful applicants. For full information
apply to New Zealand Migration Office, Adeiphi
Building, John Adam Street, London, W.C.2,
quoting this advertisement.

NORWOOD TECHNICAL COLLEGE
Training in Radio, Radar, Television & Electronics.
Full-time Courses in preparation for the following
examinations:-

City and Guilds
Grad. Brit. I.R.E.
P.M.G. 1st and 2nd Class Certificates.
Radar Maintenance Certificates.

Part-time classes in preparation for the following examina-
tions:-

City and Guilds.
Grad. Brit. I.R.E.
Radar Maintenance.
R.T.E.B. Radio and Television Servicing Certificates.
Also special courses in Televison Technology.

London fees for full-time day classes: FREE if under
18 years, £25 per year if 18 years or over.

Further particulars from the Principal,
Norwood Technical College, Knight's Hill, London,

S.E.27. (1319).

ELECTRONICS TECHNICIAN WANTED

The American University of Beirut desires the services of
an Electronics Technician who possesses some of the following
qualifications:-

I. Wide practical experience in servicing of electronic
equipment.

2. Good technical training with qualifications equivalent
to R.T.E.B. radio or television servicing diploma; City
and Guilds radio II; or P.M.G. certificates.

3. Experience and training in H.M. Forces to standards
similar to that outlined in 1 and 2 above.

Applicants are invited to submit complete resume of past
experience, personal details, etc., to Arts and Sciences, Dean's
Office, American University of Beirut, Beirut, Lebanon.

L.C.C. South East London Technical College.
Lewisham Way, S.E.4.

(TID. 1421-2)
Principal: Hugh A. Warren, M.Sc.(Eng.), M.I.C.E.,

M.I. Struct.E.
ENGINEERING SANDWICH COURSE in Electrical,
Mechanical or Communication Engineering. Duration: 4 years,
alternate weeks in College arid Works. Entry qualifications:
G.C.E. at Ordinary level in Mathematics, Science, English and
one other subject; or 1st Year National Certificate.
PART-TIME DAY and EVENING classes to the level of
Ordinary and Higher National Certificates in Electrical Engineer-
ing. Power, Light current or Communications-and Applied
Physics (Industrial Electronics and Instrumentation); City &
Guilds examinations in Telecommunications, Electrical In-
stallation, Electrical Technicians, Instrument Making, Radio
Service Work, etc.
Enrolment in the week Sept. 16-20, 1957.
Prospectus from the Secretary of the College.

COAXIAL CONNECTORS UG TYPE
21-13/U, 58:U, 290/U, etc.

According to JAN & MIL Specifications
for Aircraft, etc.

Full list available. Send your requirements.
Overseas Enquiries Invited

N.A.R. Agencies Ltd.
40 King's Road, London, S.W.3

PURCHASE. HIRE OR HIRE  PURCHASE

VORTEXION
Tape Recorders and

P.A. Equipment, etc.

also Recordings-Tape to Tape/Disc Service

GRIFFITHS HANSEN (Recordings) LTD.
32-33. GOSFIELD STREET, LONDON, W.1

Phones: MUSeum 2771/0642

K PARTNERS LTD.
for specialised loudspeaker
enclosures and high quality
audio equipment.

229, REGENT STREET, LONDON, W.I.
(Entrance Hanover St.) phone: REG 7363

PHYSICISTS AND
ELECTRICAL ENGINEERS
Progressive positions are open
to qualified people of degree
standard for work on develop-
ment and manufacture of
special radio valve and micro-
wave devices.
Initial training at the Research
Laboratories of the G.E.C.
will be available for certain
selected candidates.
Canteen, pension fund and
social club.
Apply quoting T/1 to:-
Personnel Officer, THE
M.O. VALVE CO. LTD.,

Brook Green,
Hammersmith, W.6.

MANUFACTURERS of VALVES for G.E.C.

MULTITONE ELECTRIC CO. LTD.

invite applications from
Intermediate and Junior

ELECTRONIC
ENGINEERS

for work on the development and
testing of an interesting range of
new electronic projects. There are
vacancies for engineers with a wide
range of qualifications and
experience up to and including
H.N.C. standard. Experience of
development work or fault-finding
advantageous. Preferred age range
20/30 years hut applications will
also be considered from young men
who have recently left school with
Higher School Certificate in Science.
Apply stating age and giving parti-
culars of education, training and
experience to 12/20, Underwood
Street, London, N.1.

WILMOT-BREEDEN LIMITED
RESEARCH & DEVELOPMENT

DIVISION
REQUIRE :

ELECTRONIC ENGINEER
for development of experimental
electronic equipment chiefly in
the audio and sub -audio fre-
quency ranges. Previous ex-
perience of electronic develop-
ment work essential, but not
necessarily in this particular
field. The position calls for a
qualified person of degree stand-
ard or equivalent.
Applicants should write to

WILMOT-BREEDEN
LABORATORIES RESEARCH &

DEVELOPMENT DIVISION,
UMBERSLADE PARK,

HOCKLEY HEATH,
SOLIHULL, WARWICKSHIRE,

stating qualifications, experience,
age and salary expected.
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HOME RADIO LTD.
for

EDDYSTONE " 820 "

AM/FM TUNER UNIT
Designed for reception of V HF'FM trans-
missions; also for one pre-set long wave
station and two pre-set medium wave
stations. The " 820 " is of advanced
design, precision built using first-class
materials.
8 valves, Foster -Seeley discriminator, and sell -
contained power pack. The FM tuner for
those who want the best. May we send you
full technical specification and test report
Call for demonstration.

PRICE £31-18 -0

SPECIAL OFFER. SI3OP voltage
stabiliser valves new and boxed. Limited
number only. 3.- each plus 9d. postage.

HOME RADIO (MITCHAM)
LTD.

187 LONDON ROAD, MITCHAM, SURREY.
MIT 3282

METERS
All types
Any make

Single and Multi -range repaired
and recalibrated

We convert or supply meters to
your requirements.

10 14 days

E.I.R. INSTRUMENTS LTD.
329 Kilburn Lane, London, W.9.

Tot.: LAD5roke 4168

RADIO & ELECTRONIC

ENGINEERS ...
The MORSE CODE is still, and
always will be, the basic Code for in-
dividual Signalling, whether on visual or
telecommunication circuits.
So add this simple and interesting subject
to your qualifications. Apart from the
pleasure derived from this extra knowledge,
it counts for much when a step up the
ladder is under consideration.
Write for the CANDLER BOOK OF
FACTS and see for yourself how fascinating
the Candler method of teaching the Morse
Code will prove.

CANDLER SYSTEM CO.
(56W) 52b ABINGDON ROAD, LONDON, WA
Candler System Co.. Denver, Colorado, U.S.A.

taeft44/4 Xi-re/le/me 4
Specialists in Sub-
miniature Telecommuni
cation Component,

REG, TRADE MARK

"PERMATIP"
AND

"PERMABIT"
INSTRUMENTS

rot

GREATER
SOLDERING

EFFICIENCY

The soldering bit which main-
tains its face indefinitely without
attention. 25 models available for
mains or low voltage supply. Bit
sizes 3/32 to 3;8 inch. Full details
in booklet S.P.5 from sole
manufacturers:-

LIGHT SOLDERING DEVELOPMENTS LTD.
106, GEORGE ST., CROYDON, SURREY

Tel.: CROydon 8589

WANTED TO PURCHASE

Geared Drives
from AR88 Receivers

Radio Becker, P.O. Box 75,
Zeist, Holland.

RESISTANCE WIRES
EUREKA - CONSTANTAN

MOST GAUGES AVAILABLE
NICKEL -CHROME - MANGANIN

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

Phones: CLlsso'd 4688/2021

FOR PROMPT DELIVERY

WAFER SWITCH
ASSEMBLIES, CUSTOM BUILT
Banks PAXOLIN CERAMIC

s. d. s. d.

7 4 II 10
2 10 9 23 I

3 14 2 34 8
4
5

17

19
0
9

47 5

58 II

6 22 I 71 6
7 24 2
8 28 4

When A.B. II and 12 way Wafers are required,
please add 1/- per bank o above prices.
SPECIALS at time and material plus 50%.

N.S.F. TYPE " G " SWITCHES.
Control Place

etc., each
I5/ -

Wafers, each
9/-

I Bank
2 Banks
3 Banks
4 Banks
5 Banks
6 Banks

LI 5 2
£1 14 7
£2 4 I

£2 13 6
£3 3 0
£3 12 5

Quotation gladly given for small as well as large
goon ities, also for special assemblies.

TELE-RADIO (1943) LTD.
189, EDGWARE ROAD, LONDON, W.2.

Paddington 4455/6.

AIR DIELECTRIC TRIMMER
(Protected by Acetate Cover

Capacities from 4 to 70 pF in voltages of 500 and
1000 D.C. Width 165 mm. Length 22 mm.
Acetate dust cover optional. Insulation over
10,000 megohms. Power 'actor less than .001,

DEVELOPMENTS CO. LTD.
ULVERSTON, NORTH LANCS

Tel.: ULVERSTON 3306

"AMPI"
LENGTH 6", WIDTH 4", DEPTH 2
Really Versatile 2 Stage Audio Amplifier
designed specially for instant fitting to
any portable Record -Player!
Brief Specification-: OVER 3W OUT-
PUT for 2-4 ohrn Spkr; Mains Transformer
having isolated HT winding, plus Output
Transformer all on one-piece chassis;
easily & quickly fitted inside any cabinet
which will hold a turntable & motor; Neg
feedback, Tone and Volume controls.
Ready to operate, and PLAYING TESTED.
53.19.6 & 3/6 p.p. Photos & further

details 6d. Stamps to
E.K.E. 47, Arksey Lane, Bently, Doncaster

-0-

The finest method
esc)s- for cleaning records

Already over 20,000 enthusiastic users

THE "D11:3C :.13113"

AUTOMATIC GRAMOPHONE RECORD CLEANER
/'A TEST APPLIED F()R

Price reduced to 17/6 (plus 7j- purchase tax)
from your local dealer or

CECIL E. WATTS
Consultant and Engin er (Sound !taro, di,,,, and liaproductioal

Darby House, SUNBURY-on-THAMES, MIDDX
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Bridge Meggers
Series 2 250 volt L25.

500 volt E45.
1,000 volt E55.

Packing and carriage 12/6.

Insulation Testers
Evershed and Vignoles Wee Megger

500 volt L12.10.0.
250 volt L11.10.0.

Record 500 volt /10.
All with leather cases.

WESTON Multirange tester model 785,
20,000 ohms per volt, from /12.10.0.

METERS
4in. sq. 0-50 microampere, £5.I0.0. p.p.

A.C. current, any size single or up to
8 ranges. 1 mA.-10A. F.S.D. with current
transformer.

HEPAIIIS
All types and makes of single and multi -
range meters repaired and converted to
your requirements.
METERS SUPPLIED TO YOUR SPECIFICATIONS

Delivery 7-14 days.
Microampere meters our speciality.

THE V.Z. Electrical Service
4 LISLE STREET, LONDON, W.C.2

TELEPHONE: GERRARD 4861

FM and HI-FI COMPONENTS
in stork for the

WIRELESS WORLD FM TUNER UNIT
DENCO FM TUNER circuits Is. 6d.
RADIO CONSTRUCTOR FM 2s. ed.
MULLARD AMPLIFIERS 3s. 6d.
G.E.C. 912 PLUS AMPLIFIERS 4s. Od.
G.E.C. FM PLUS TUNER 2s. 6d.

Separate price lists on request to

J. T. FILMER 82, DARTFORD ROAD.
DARTFORD, KENT.

Tel.: Dartford 4(177

COPPER WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED
RESISTANCE WIRES,

I oz., 2 oz, and 4 oz. REELS.
All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE and BAKELITE PANELS,

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LIST. TRADE SUPPLIED.

G.E.C., B.T.H. &
WESTINGHOUSE

GERMANIUM CRYSTAL
DIODES

I/- each. Postage 3d.

Diagrams and three Crystal Sec Circuits
Free with each diode.
A large purchase of these fully GUARANTEED
diodes from the manufacturers enables us
to make this attractive offer.

POST RADIO SUPPLIES
33, Bourne Gardens, London, E.4

CONDENSERS
BLOCK PAPER TYPES. 8 mfd., 1,200 v. D.C. wkg..

MIZE 5 x 41 x Mu.. 11/8 each.
mfd , 800 v. D.C. wkg., size 21 x 2 x 21n., 3/8 each.

1 mfd., 750 v. D.C. wkg., size 21 x 2 x 2in., 2/6 each.
4 mfd., 600 v. D.C. wkg., size 41 x 2 x 2in., 4/6 each.
We have many other types in stock, as advertised in

the August issue of the " W.W."
TRANSFORMERS. 200/240 volts Input, 420-0-820 v.

150 m/a., 30/- each.
200/240 volts input, 640.0-640 v., tapped 540-0-540,

250 m/a., 30/- each.
190/250 volts input, 450-0-450, 200 m/a., 6.3 ct. 2 a.,

5 v. ct.. 3 a., 32/6 each.
SECO POTTED TYPES. 200/250 volts pri., 350-0-350

tapped 250-0-250 180 m/a., 5 v. 3 a. and 6.3,
0.5 a.. 25/8 each.

230 volts pri., 1,250-0-1,250, 5 m/a., 2 x 6.3 v. 1 a.,
and 4 v. 1 a., 2216 each.

230 volts pri., 6 tappings at 6.3 v. 3.2 amps., 22/6 each.
230 volts pri., 6.3 at 1.7 amp. ct. 6,3 at 0.3 amp.,

10(Postaldeacpha.cking on all transformers 31..1
CHOKES. 15 H. at 300 tri/a., 110 ohms., 12/6 each.
1 14. :d 45 re M., 3 each.
SLIDING RESISTORS. 0.4 ohms, 25 amp.. 6;- each.
WAFER SWITCHES. 4 p. 3 ay., 2/. each; 4 p. 2 w.

1/9 each (with lin. spindle); 2 p., 4 w., 1/- each;
1 p., 8 w., 1/- each (with fin. spindle).

RHEOSTATS W/W. 30 ohms, with S.P. switch lin
spindle, 2/- each.

DUAL POTS. 2 x 1 megs. If in. spindle, 2/- each. 500 k.
pots with S.P. switch lfin. spindle, 2/3 each.
50 k., 100 k.. 500 k., Pots with lin. spindle, 10/ -
per doz.

SPIRIT LEVELS, small for Instruments, etc. lin. long
(in. wide, 1/- each, or 8/- doz.

SLVILLOhK. FUSE HOLDERS. 5 atop. and 15 amp., 2/-

VALVE HOLDERS. int., Octal (U.S.A. type), 6/- doz.
11.7.0. Ceramic with lower skirt, 8/8 doz.

COLVERN W/W pots, 25 k. and 60 k. (preset), 1/6
each, or 15/- doz.

PRECISION RESISTORS. 3,000 ohms. ±0.5%.
2/- each, or 201- doz.

BALANCED ARMATURES. (Inserts), 3/- each, or
301- doz. These are very useful as a small
speaker, etc.

SILVER MICAS AND MOULDED MICAS. Per 100

PHILIPS TRIMMERS (Beehive type), 3 to 30 pt., 1/ -

TERMS C.W.O. WRITE OR CALL

W. MILLS
3B TRULOCK RD., TOTTEN HAM, N.I7

Phone: Tottenham 9213 & 9330

IIII111 (1611 111111 u

obr

SIFAM ELECTRICAL INSTRUMENT CO. LTD.
LEIGH COURT - TORQUAY - Telephone 4547/8

CORRECTION

BRITISH PHYSICAL LABORATORIES

NEW
A. C. MILLIVOLTMETER

In their advertisement on
page 29 of our August issue
in the POINTS TO NOTE
column a figure was inad-
vertently dropped.

Will readers kindly note
Point 4 should read:-

* EIGHT RANGES UP TO
VOLTS. UP TO 600 VOLTS
WITH PLUG-IN MULTIPLIER

This UNIQUE BENDER

Quickly and Accurately Forms
ANGLES, CHANNELS, SECTIONS, BOXES,
LIDS, TRAYS, TANKS, CHASSIS BRACKETS,

CLAMPS, CLIPS, SHROUDS, etc.
Invaluable to Research Workers and
Manufacturers of Chemical, Electronic,
Radio and Electro-Medical Apparatus.

NEW!
The RZ-26 does everything the
R X-26 can It also makes Trans-
former, Instrument and other Cases
in Mild Steel up to 14 s.w.g.
For easy operation, this tool is fitted
with Needle Bearings.
TWO TOOLS for little more than
the price of ONE

For 6 page Folder write to: -

A. A. TOOLS (W)

197.7 Whiteacre Rd.. Ashton-u-Lyne
Every genuine A.A. tool bears this mark.

j iRADMATE
HIGH CLASS

TAPE RECORDING EQUIPMENT
HEADS, DESKS, TAPE, ETC.

send for lists

BRADMATIC LTD.
STATION ROAD, ASTON, BIRMINGHAM 6

Telephone: East 2881-2

ALTHAM RADIO COMPANY
LTD.

Jersey House, Jersey Street,
Manchester 4

Tel.: Central 7834/5/6.

TO OVERSEAS BUYERS
We have the largest stock in Europe
of U.S.A. Government surplus elec-
tronic material. What do you require?

This month's special offer:

(a) New American Field Telephones
EE8.

(b) SCR720 Radar, all units.

Both at very low prices.

WE WANT TO BUY
All U.S.A. Test Sets prefixed TS and
APN3, APN9, ARCS, ARN7,

ARTI3, BC221, BC788C, CPN2.
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CORD PLAYERS
ial PRAM MOTORS

AUTOCHANGERS
CABINETS

COLLARO AC.3/554. Three -speed, single player for
A.C. mains 200/250 v., cream finish, complete with
turnover crystal pick-up, " T " type head. Strictly
limited quantity at £6,19/6, Plus 5/6 ear,
CRYSTAL PICK-UPS fitted Arcs HGP37 cartridge/
Ultra lightweight. Our price 37/6, plus 2/6 cam
VOLNIAR 3 -SPEED AUTO CHANGE RECORD
PLAYERS, incorporating Garrard RC 80 changers.
List price E20. Our price 128 gas.
3 -SPEED RECORD PLAYERS. fitted with Aces
turnover FIGP59 pick-ups with twin sapphire styli,
rwine case with lid, fitted clasps and handle. Worth
10 gns. Our price 27/15/6, plus 5/6 cart.
3 -SPEED GRAM. MOTORS! by well-known maker -
Our price Mpg, plus 5/6 cart.
FOUR -SPEED CHANGERS The new B.S.R. 4 -speed
auto -changers now available at £8/15!- only, plus
5/6 cart.
Send stamp for complete bargain lists.

RONALD WILSON & CO.
(DEPT. W.W.I, 12 BRIDGE STREET, WORCESTER

SECOND THOUGHTS ON RADIO THEORY
By Cathode Ray of " Wireless World."
Forty-four articles reprinted from the
popular Wireless World series, in which
the author examines various aspects of
elementary radio science.

25s. net. By post 26s. 2d.
from booksellers or direct from

Diffe & Sons Ltd., Dorset Rae., Stamford St., London, S.D.],

Tape Recorders
ONLY

We specialise solely in Tape re-
corders, stocking every good make-
Grundig-S imon-M.S.S.-Ferro-
graph - Wyndsor - Elizabethan -
Philips - Editor Sound - etc., etc.
Call and hear them all in comfort,
or write
Ilixon'sElectronics

227 OXFORD ROAD,

MANCTIE'STE'R
Telephone : Ardwick 4269

Official Grundig repair agents. Parts for most
machines in stock. H.P. and credo terms.

S.T.S. TRANSFORMERS
Fully Shrouded Upright Mounting. Mains
Trans. for Mullard 510 Amplifier, 300-0-300e.
100 mA., 6.3v 2a. ct., 6.3v. la. 27/.

Mains Trans. for 510 Amp. and Tuner
300-0-300v. 120mA. 6.3v. 2.5a. ct., 6.3v. 2.5a.,
6.3v. la. 32/ -
Primaries for above 200-230-250v. 50 c/s.

Output Transformer, Ultra -Linear, 8000 ohm.
with 43% tappings, for Mullard 510 Amp.30/-

All carefully made to conform to specifications

Postage 119 extra on all items

SOUTHERN TECHNICAL SUPPLIES
13 NORTH STREET, PORTSLADE, SUSSEX

Tcl. HOVE 47223

FINSBURY TRADING CO
EX U.S. AERIAL, 9ft. spring loaded
and fully collapsible complete with
cords and guys, ideal as aerial or
fishing rod, brand new, 10/6, p. & p.
2/-.
TELEPHONE SETS " F," ideal for
communication between two or more
positions, considerable range, complete
in carrying case and ready for use.
£3 per unit or £5/15/- per pair, p. &
p. 5/-.
HIGH SPEED RELAY, 2 bobbins
1,000 ohms each, 5/6, p. & p. 9d.
U.S. HIGH SPEED RELAY, 300
ohms coil 2.05 v. adjustable contacts,
5/- p. & p. 9d.
HEADPHONES M/C, complete, 9/6
per set, p. & p. 1/6.
HEADPHONES CLR, complete, 7/ -
per set, p. & p. 1/6.
HEADPHONES BAL. ARMATURE
9/- per set, p. & p. 1/6.
EX G.P.O. ELECTRO MAGNETIC
COUNTERS, 5 x 11 x I fin. 4 figures,
various voltages D.C. 3/6 v. 18/24 v.
100/110 v. 200/230 v. D.C. 5/- each,
p. & p. 1/6.
TERMS: C.W.O.
FOR CALLERS ONLY: A selection
of VHF, FM/AM and Ultra Short
Wave Signal Generators, various fre-
quencies; also valve voltmeters, etc.,
at real bargain prices.
We specialise in Telephone and Z A
Equipment and spares as used by Govt.
Depts. and the Services. Trade and
manufacturers enquiries invited.
12, STOKE NEWINGTON HIGH

STREET, LONDON, N.16.
Tel.: CLlssold 7342.

Webb's
Rebuilding-.
BUT BUSINESS AS USUAL!
We shall shortly have a much improved shop
for your convenience.

In the meantime please do not be
deterred by our temporary entrance.
We have a fully equipped demonstration
room and our stocks are more varied
than ever.

WEBB'S RADIO
14 SOHO STREET, LONDON, W.1

Telephone GERrard 2089

HEAD
HUNTERS .

MAGNETIC TYPE ONLY !
We manufacture many types of magnetic
heads- for tape (all widths), Multi -track -
Stereophonic - Gine, etc., and are pretty
certain to have lust what you want.
Here is something to think about . . . Our
type NA Record/Replay head can be supplied
having a gap width of less than I/10th thou.
(actually '000075"). You can get excellent
results with music at Ir per second !
SEND FOR LISTS. TRADE ENQUIRIES INVITED.

P. A. MARRIOTT & CO.
SUNLEIGH WORKS, SUNLEIGH
ROAD, ALPERTON, MIDDLESEX

-OF COURSE
FOR THE

"TELETUNER"
units available for
all known channels

UNCLES, BLISS AND CO. LTD
NEW PARADE CHERRY ORCHARD RD EAST CROYDON

SURREY TELEPHONE: CROYDON 3379;6390

We manufacture all types of
SMALL TRANSFORMERS and
CHOKES with MUMETAL and
RADIOMETAL CORES either with
or without MUMETAL SCREENS.

Microphone, Pickup, Line input, Output,
Computer, Rectifier, High Fidelity,
Midget, Transistor, Vibration, Seismic,
Instrument, Photocell, Recorder, Bridge

and Experimental Transformers of all kinds.
Frequency bands in the range I c/s to 150 kc/s.
Designs produced against Clients' electrical

requirements.
Quick delivery. Large or small quantities.
Contractors to G.E.C., Rolls-Royce, Decca,
H. J. Leak, R.C.A., M.O.S., Admiralty, etc.

E. A. SOWTER LTD.,
7 Dedham Place, Fore Street, Ipswich,
Suffolk. Tel.: Ipswich 52794.

APAPNIPM4F41,411..40,41.41,411,41K4.,Pqg
"DIPLOMA" HEADPHONES

Lightweight High Resistance (4,000
ohms). Complete with cord.

17/ i
Ideal for CRYSTAL SETS

The 'TYANA' Standard Soldering Iron

 Adjustable Bit.
 Weight approx. 4 oz.
 Heating time 3 min.
 40 Watt economy Con-

sumption.
 Standard Voltage Ranges.

16/9
Replacement Elements and Sits always

available

KEN ROY LIMITED
152/297 UPPER ST., ISLINGTON,

LONDON, Ni.
Telephone: CANonbury 4905-4663
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NOW FOR A
GOOD AUTUMN

(AND MANY MORE AHEAD)

WITH MY OWN
DUODE

FOR COMPANY
That's the view of an old friend who has heard
pretty well all the loudspeakers available in
Britain since the Radio Show was held In the
Royal Albert Hall - remember ? He
remembers the first Duodes made under Mr.
A. C. Barker's patents around 1936, when
they were ahead of their times just as the
latest Duodes are today.

NATURALNESS has always been, is now
and always will be the basic quality of Duode
Sound. It is the only true, lasting source
of pleasure in radio or records. The more
fussy, critical and keen -eared you are, the
sooner you come to appreciate Duode
quality and the longer you will go on enjoying
it.

INSIST on hearing a DUODE

Write today for full details of the new 12B -C
Unit.

DUODE Ltd.
3 Newman Yard, London, W.I.

11.1111IN= LEEVERS RICH

MAGNETIC RECORDERS
for STUDIOS - INDUSTRY - RESEARCH

788, Hampstead Rd., London, N.W.I.

A SPENCER -WEST
BAND III CONVERTOR

FOR £6 . 5 . 0

The Type 80 with printed circuits, panel controls
for Band switch and fine tuning and a perform-
ance which ensures enthusiastic satisfaction.
Handsomely designed and finished to stand on
your receiver with its self-contained power supply
it just plugs straight in.

Full descriptive leaflet on request.

SPENCER -WEST LTD.
QUAY WORKS, GREAT YARMOUTH,

NORFOLK
'Phones: Works 4794; Sales 3009

'Grams: Spencer -West, Gt. Yarmouth

Servo &ElectronicSales Ltd.
ErTiiiiilition to our normal extensive range of servo
components which includes Magslins. Selsyns
Velodyne Motor Generators, Amplidynes, Servo
Motors, etc., we are able to make the following
special offers: -
Indicator Unit APW9922 A contain VCR97,
3-VR91, 2-VR54, I -CV 1285, I -VT 61, complete
with perspex shield, focus and brilliance controls,
8 pots., etc. Brand new in cartons. 37/6. Carr. 5/-.
Recticer Unit Type 46 10D/890 (Westinghouse),
input 200-250 v., 50 c.p.s., output 6.3 v. 13 a.,
220 v. 110 mA.. both choke/capacity smoothed.
Complete with internal switching relay for operation
by external s.p. switch. Fitted main switch and
neon indicator. Size 15 x 19., I I /in. Dual outputs
via 6- and 8 -way Jones plugs. Weight 70I6.
operating temperature - 20°C to -I-50°C. New in
manufacturer's cases. £10/10/- each. Carr. 20/-.
Rectifier Unit OS 1773 GA (G.E.C.). input 200-
250 v., 50 c.p.s., output 24 v. 24 a. with internal
ballast. Size 20x 16r 10in. Weight 6016. Good
used condition, £10, carr. 20/-.
Selenium Rectifiers. 24 v. 4 a., double bridge.
22/6.,. P. 2/-.
AM Type 3 Power Unit, input 200-250 v.
50 c.p.s., output 250 v. 100 mA., 6.3 v. 4 a., with
H.T. voltmeter and ammeter. New in cases,
70/-, carr. 10/-..
45 Mc/s Pye I.F. Strips complete with valves.
3716.
Heater Transformers. Hermetically sealed, oil
filled. Input 10-205-20-20 v. 50 c.p.s. Three
secondaries each 3.15-0-3.15 v. at la. Screened.
34 x 3 x Sin. Vertical or inverted mounting
35/, p.p. 2/6.
400 c.p.s. 115 v. Rotary Converters. 26 v. D.C.
input Conservatively rated at 45 w. E.D.C.
manufacture £6. Carr. 7/6.
S.T.C. Miniature Relays, type 4184GD. 700
ohm for 24 v. operation, D.P.C.O. Hermetically
sealed. 22/6. P.P. 1/6.
Meters. 0-500 mA. 21in. proj. M.C. 12/6.

0-250 mA. 2in. Sq. Fl. M.C. 12/6.
0-12 a. 41 -in. proj. Hot Wire. 251-.
0-200 v. 500 c.p.s. 31in. Fl. M.I. 20/,

Terms: C.W.O. Nett monthly for approved accounts.
1, HOPTON PARADE, STREATHAM HIGH
ROAD, LONDON, S.W.16. Tel. STReatham 6165

Hi Fi Tape Record/Playback Amplifiers,suitable
for Collaro, Reflectograph, and other Decks.
6 watts LLL. 'Lodestar' model 25 gns. 4 watts
LI/L. model 23 gns. The new ' Miteeamp ' 2/
watts U/L. 18 gns.
I watt TRANSISTOR Amplifiers for TAPE
(playback only) 6 volt, 16 gns.

HARDING ELECTRONICS
120a Mora Rd., Crick lewood, London, N.W.2

Phone: GL A 1770

NEW BOOKS
ON RADIO & TELEVISION
The Radio Amateurs Handbook 1957

Postage 1/6 32/6
The Radio Designers Handbook, by

Langford Smith. Postage 1/9 42/ -
Radio Valve Data, by " Wireless

World." Postage 6d. 5/ -
Wireless Servicing Manual, by Cocking

9th Edition. Postage 1/- 17/6
T.V. Synchronizing Separators, by

Patchett. Postage 4d. 5/ -
Radio Servicing, Fault Finding, by

Patchett. Postage 4d. 5/ -
Transistor Techniques, by Gernsback

Library. Postage 9d. 12/ -
Basic Maths for Radio and Electronics,

new edition, by Colebrook. Postage
9d 17/6

A Guide to Amateur Radio, by
R.S.G.B. Postage 4d. 2/6

Everyman's Wireless Book, by Camm
12th Edition. Postage If. 17/6

Loudspeakers, by Briggs. Postage 6d. 7/6

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,

LONDON, W.C.2 (adjoining Lisle Street).

M. & J. PEARSON
Radio, Television & Radar Equipment

OFFER

THE FOLLOWING
AMAVNG BARGAINS
1.-R.1155 Receivers, B Model in nice con-

dition, tested before dispatch. A few left
E5/19/6 each.

2.-Evershed Four Decade Resistance Boxes.
Brand new. E2 each.

3. -Mirror Galvanometers, Mark III. 45
seconds. Made by Cambridge Instru-
ments Co. Sensitivity 2,400 M.M.S.
Brand new in cases. E4 each.

4.-Megger Circuit Testing Ohmmeter in
Leather case with test prods. As new.

62/10/. each.
5. -American Type Aldis Lamps. Grimes

Signal light model K.3. 24 volt, 5.3 amp.
Sealed beam. With small swivel stand
and four coloured filters. All new in
neat fibre cases. At the low cost of

17/6 each.
6.-Tri-pods, 4ft. Sin. high, heavy built of

I+ x lain, ash, with bin. dia. brass tops.
fin. screw coupling. All Brand new.
Only 25/. each.

7. -Strobe Units. As used in 62A Indicators.
Containing 2.0005 variable condensers,
12.470 pfs. couplings, switches, knobs,
etc. All new 61- each.

8.-50K. 'Wire wound pots, large size.
3/6 each.

9.-VCR.X237 or Osram 42, Ifin. tubes,
9 pin base. New in cartons. Special
price. 12/6 each.

All prices include Post and Packing.
Scotland and England.

263 GALLOWGATE
GLASGOW, C.4

Telephone: BELL 0729.

POST RADIO SUPPLIES
FOR HEADPHONES

DLRS, DLR2, BAS,
HEADPHONE CORDS

EXPORT ENQUIRIES INVITED
33 Bourne Gardens, London, E.4

NEW METERS
(by well-known manufacturers)

to your requirements

7-14 DAYS
DELIVERY
A.I.D. APPROVED

Phone

HOP 1408

METER REPAIRS
by

SPECIALISTS

Prompt and
Effijent
Service

INSTRUMENTS ELECTRICAL CO.
107, Newington Causeway, London, S.E.1
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Z. & I. AERO SERVICES LIMITED
COMMUNICATION RECEIVERS, ACCESSORIES, AIRCRAFT RADIO EQUIPMENT, TELEPHONE EQUIPMENT, ETC.

SPARES FOR RCA AR -88D
RECEIVERS

IF TRANSFORMERS, 1st, 2nd, 3rd
and 4th each 12/6

SET OF FOUR E2
IF CRYSTAL LOAD TRANS-

FORMERS 12/6
KNOBS, small 4/-
KNOBS, medium 5/-
TUNING DIAL ASSEMBLY I0/-
DIAL WINDOW PLATE (Perspex) 15/-
FLEXIBLE COUPLING 2/-

BAKELITE BACK CASES
FOR AVOMETER Model 40, less

instruction plate and strap
FRONT PANEL FOR AVOMINOR

UNIVERSAL

7/6

7/6

ARMATURE DROP TESTERS,
ex AM Ref. 5G/549, for testing
Motor and Generator Armatures L5/10

AMERICAN HEADSETS HS30/
U (Steel Headband, miniature
earplug type earpieces) 15/-

WIRELESS SETS No. 19 Mk. 2 and Mk. 3, complete
with Standard Kits. Also large quantity of spares.
CANADIAN No. 29 WIRELESS SETS complete
with Standard Kits.

COLLINS TCS TRANSMITTING AND RECEIVING
INSTALLATIONS, complete with Antenna Loading
Coil, Remote Control Unit, Power Supply Unit for
12, 24, 115 v. D.C. or 230 v. A.C. Frequency range
1.5 to 12 me/s. Eminently suitable for shipping and
vehicular use.

RADIO COMPASS EQUIPMENT
COMPLETE INSTALLATIONS SCR -269G
COMPLETE INSTALLATIONS ARN-7
RADIO COMPASS RECEIVERS BC -433G
RADIO COMPASS RECEIVERS R5/ARN-7
RADIO CONTROL BOXES BC -434, C4/ARN-7
LOOPS LP -2I
PLUGS PL -I08, PL -I12, PL -I18, PL -122. Elbows FT -I84
INVERTERS MG -149

AMERICAN COMMUNICATION EQUIPM'T
RECEIVERS BC -312, BC -342
TRANSMITTERS BC -191 (I2V) and BC -375 (24V)
COMPLETE INSTALLATIONS SCR -287

TELEPHONE EQUIPMENT
AMERICAN FIELD TELEPHONES EE -8 and spares.
AMERICAN 6 -LINE SWITCHBOARDS BD -71
AMERICAN 12 -LINE SWITCHBOARDS BD -72
BRITISH UC 10 -LINE SWITCHBOARDS AND SPARES

INSULATION TESTERS
RECORD " MINOR " 500 v

in leather case £10 0 0
EVERSHED "WEE" MEGGERS

in leather cases: 250 volts Ell 10 0

500 volts £12 10 0

EVERSHED 500 v. 40 megohm
MEGGERS, with provision
for use as a Bridge Megger
with an external decade box
(not supplied) E22 10 0

EVERSHED 1,000 v. 100 meg-
ohm MEGGER, otherwise
as above £27 10 0

EVERSHED 1,000 v. 200 meg-
ohm BRIDGE MEGGER £55 0 0

ALL the above are fully overhauled and
guaranteed for six months.

EDDYSTONE 358X COMMUNICA-
TION RECEIVERS, 40 kc/s to 31 me/s,

complete with ten plug-in
coils, fully aligned, with 230
v. A.G. Power Pack E25 0 0

TS-6I/AP ECHO BOX
Hand Tuned Resonant Cavity,

tunable within the range of
3,140 to 3,360 me/s., un-
calibrated, with resonance
indication on a microam-
meter. Price, brand new
with accessory cables E7 10 0

LARGE ASSORTMENT OF CURRENT PRODUCTION U.S. MILITARY MATERIAL; LARGE STOCKS OF BRITISH AND AMERICAN
PLUGS AND SOCKETS. Particulars supplied on request.

All the above prices are ex our warehouse. Packing and carriage extra. When ordering by post. please add 2/- per £ for postage.

Z. & I. AERO SERVICES LIMITED
14, SOUTH WHARF ROAD, PADDINGTON, LONDON, W.2

Telephone : AMBassador 0151/2

EARLY DELIVERY OF HIGH STABILITY
RECTIFIERS
to any rating.

A UTOMAT MOORSIDE, SWNTON,
MANCHESTER. Tel.I: SWI 4242

CW 4352

POLYTHENE
INSULATORS, END CAPS, PLUGS, ETC.

for

T.V. AERIALS
Standard Articles or Special Mouldings
AMPLEX APPLIANCES (KENT) LTD.

19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT
(RAVensbourne 5531)
All export enquiries to

ANGLO NETHERLAND TECHNICAL EXCHANGE LTD.,
3, TOWER HILL, LONDON, E.C.3.

A.C. SOLENOID TYPE SCM.
Continuous 3 ozs at 1"
Instantaneous to 2 lbs.
9/10ths FULL SIZE
Same dimensions as

Type SC
Larger Sizes Available

Greatly Increased
Discounts for Quantities

Also Transformers to
7 KVA 3 Phase

R. A. WEBBER LTD.
18 FOREST ROAD, KINGSWOOD, BRISTOL Phone 74065
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Wireless World Classified Advertisements
Rate 7/- for 2 lines or less and 3/6 for every additional

line or part thereof, average lines 6 words. Box Numbers
2 words plus 1/-. (Address replies: Box 0000 eta "Wireless
World" Dorset House, Stamford St., London, S.E.1.) Trade
discount details availaole on application. Press Day October
1957 issue, Thursday August 29th. No responsibility
accepted for errors.

WARNING
Readers are warned that Government surplus

components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers' guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use. or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS AND AMPLIFIERS
LEWIS RADIO for the right price and best

selection. -See page 139. [0341
SHIRLEY LABORATORIES, Ltd., 3, Prospect

Place, Worthing, Sussex. Tel. 30536
THE TWA/1515 stereosonic tape recording and
replay amplifier, separate meter monitoring on
record and playback on both channels, 13watts
P/P each channel, 96gns; TWA/15 tape record-
ing and reproducing amplifier, 13watts 0/P, for
Wearite and Collard decks, 45gns; TW/PA
recording and replay pre -amplifier, 30gns; both
with valve Voltmeter monitoring; type SB/1-15E
high-fidelity amplifier, exceptionally wide tone -
control system, 40my sensitivity, 2Ogns; with
two inputs and 3 -position gram filter, 22gns;
specialized amplifiers for the musical and
scientific industries including the Mullard
20watt. [0095

RECEIVERS AND AMPLIFIERS -
SURPLUS AND SECONDHAND

ARMSTRONG RF104 chassis, 4 wavebands
with 2-10in speakers; offers. -Box 0853.

[7263
R.C.A. Com. receiver, mod. AR88 and speaker;

best offer £60 or over, or will exchange for
Ferrograph Tape Recorder (Manchester). -Box
0880. [7868
LINO Rx's and coils in stock, also AR8S.

BC348R. CR100, etc. -Requirements please
to R. T. & I. Service, 254, Grove Green Rd.,
London, E.11. Ley. 4986. [0053

AR88LF with S -meter, £55; HRO-M rack
mounted 9 coils (5BS-4GC), £38; 836

tropicalised, £29; B2 RX/TX P.S.U. coils crystal
in two watertight cases, £19; BC342, £16;
BC6I4 amplifier, £1.2.-G3CTR, 29, Aspinden
Rd., London, S.E.16. [7278

WIRELESS WORLD " 7 -calve F.M. tuner,
unused with cathode follower, magic eye

and power supply for use on 200-250 volts A.C.
fitted with latest type P.M. components of
highest grade including specific temperature
compensating capacitors, price £14/15 including
7 valves, accurately aligned and tested ready
for use; approx. half original price, excep-
tionally good reproductiion, ideal for use with
all high fidelity amplifiers and recorders, as
above but including high-grade cabinet, Z18/10,
limited number, bargain; above are despatched
by passenger train in boxes lined with foam
rubber to ensure safety in transit. Also few
unused 12in high-fidelity dual speakers with
frequency range 25-20,000 c/s available at half
usual prices including cross over units. -Box
0866. [7865

TV RECEIVERS -
SURPLUS AND SECONDHAND

FOR sale. -Television receivers, White Ibbot-
son (61. -Box 0907. [7272

DYNAMOS. MOTORS. ETC. -
SURPLUS AND SECONDHAND

1500
cycles alternators 2KVA. 80v.-E.W.S.

Co., 69. Church Rd., Moseley, Birming-
ham. [7205

TEST EQUIPMENT -SURPLUS AND
SECONDHAND

AND I bar pattern generator, 3 only, £6B each. -Box 0458. [7213

SIGNAL
generators, oscilloscopes, output

meters, valve voltmeters, frequency meters,
multi -range meters in stock; your enquiries are
invited. -Requirements to R. T. & I. Service,
254, Grove Green Rd., London, E.11. Ley. 4986.

NEW COMPONENTS

TRANSISTOR P.P. amplifier, 4 transistors.
complete kit, 75/-; transistor superhet

portable, latest, circuit, etc., 1/6.-Osmabet,
Ltd.,5. 14, Hillside Rd., Tottenham, London,
N.1 [0020

RYSTAL microphone inserts (cosmocord micC 6/4), in steady demand by hams and sound
engineers, guaranteed newly made and boxed;
15/6 post free. -Radio -Aids, Ltd., 29. Market
St., Watford, Herts. [0170

TRANSFORMERS
I

Consistently
GOOD

Many current amplifier
designs, such as those
published by Mullard
and G.E.C., specify and
approve Partridge Out-
put and Mains transfor-
mers. The first in the
field, Partridge trans-
formers have con-
sistently proved to be the
best.

al=, WIN

P4014
Output
Transfor-
mer for
the Mullard
5-10 Dis-tributed
Load Ver-
sion.
Price 98/6.

P5000 Series
These truly " High Fidelity " units are
especially suited to the Osram and Mullard
amplifier designs. The series includes a
mains transformer of similar styling with
specification to suit the Mullard 5-10 and
Osram 9-12 Amplifiers.
P5353
An output transformer of advanced design
especially suitable and approved by the
authors for use in connection with the 50
watt amplifier design incorporating two
KT88 valves as described in the article on
page 158 " Wireless World," April, by
W. Ian Heath, B.Sc.(Eng.) (G.E.C.
Research Laboratories) and G. R. Woodville
(M.O. Valve Co. Ltd.). Price 115/..
P4076
An output transformer specified for the
Baxandall amplifier design described in
" Wireless World," March and April.

Price 36/-.
P4073
A 4 -watt output transformer for the
Mullard Tape Amplifier Type A. Price 45/ -.
P4078
A mains transformer as specified for the
Collard Tape Transcriptor. Price 501,
Smoothing choke as spec!fied for the
Collard Tape Transcriptor. Price 18/6.

TYPE MC/5
High Fidelity input transformer (ratio
1 : 50) fully screened in mu -metal case.

Price 38/6.
The above are available now for immediate
delivery from your local retailer. If any
difficulty write direct to: -

!PARTRIDGE TRANSFORMERS LTD
Tolworth, Surrey

Please send me details of the above transformers

Name

Address

NEM IIMI1

W W/9/57 I
WPM IMMIk

COMPONENTS -SURPLUS AND
SECONDHAND

RADIO CLEARANCE, Ltd., 27, Tottenham
Court Rd., London, W.I. Tel. Museum 9188.

MAINS transformers, pri. 110v, 200-240v, sec.
300-0-300v, 4v 2amp, 6.3v 2.5amp, 11/-; 2 -gang
condenser, .0005, var. size, 21/4inX2inX1%in,in spindle, 4/, P.M. focus rings,

IDE-ANGLE tetrode tube, fully adjustable,7/6; T.V. metal rectifiers, 250v 250ma, size
214inX4in, 12/6; C.T.V. I.F.S. 34mc/s 2nd, 3rd.
4th vision cans, WiGin X 14i.in X 2in, slugtuned, set of 3, 5/6; 2 -gang var. l5pf, size
214inX11/2inX11/,in, 2/-.
VIBRATORS, 6v synchronous, 7 -pin, 7/6;vibrator trans.. 6v, 7/6
WIRE-WOUND pots, 10022, lin spindle, 2/6'
speakers, P.M., 5in 5f) speech coil, 16/6; sheet
aluminium, large variety of sizes in stock.
SUB -MINIATURE electrolytics for transistor
circuits, 6mfd, 8mfd, 3v and 6v, size %inX7/isin,
2/9; 16mfd, 30mfd, 3v and 6v, size %fiinXthin,2/9.
ELECTROLYTICS, capacity, voltage, size, type
of mounting: 50mfd, 25v, 1%inX1/2in, tag, 1/6;
100mfd 12v, 1314inX 1/2in, tag, 1/6; 500mfd, 12v,
17j4inX&n, tag. 2/-; lOmfd, 25v, 14inX1/21n,W/E, 3* 4mfd, 150v, 11/2inXs/in, tag, 1/3;8rnfd, 150V, 11/2inX5/,,in, tag, 1/3; 8infd, 350v,
2inXs/Rin, tag, 1/9; 8mfd, 500v, 3inX13/8in, clip,
2/6; 16mfd, 350v. 2inXk*in, prong, 1/9; 20mfd,
450v, 2inX7/8in, clip, 2/-; 24mfd, 275-350v,
2inX7/sin. clip, 2/-, 32mfd, 275-350v, 2inXlin,
2/-; 32mfd, 350v, 2inX lin. clip, 276; 32mfd,
450v, 2inX lin, W/E, 2/9; 40mfd, 150v, 2inX lin,
prong, 1/6; 40mfd, 350v, 2inXlin, prong, 2/-;
40mfd, 450-525v, 2inX lin, 2/9' 50mfd, 350v,2inXlin, W/E, 3/-' 100mfd, d70 -350v, 2inX
11/yin, clip, 3/3; 100mfd, 350-425v, 3inX1tin,
prong, 3/6; 125mfd, 350-425v, Sin X1 in,
prong, 3/6; 200mfd, 35v, 11/2inX lin., tag, -/-;200mfd, 250-325v, 31nX1%, 2/6; 200mfoi, 275-
350v, 3inX1%in prong. 3/-; 250mfd, 25v,
2%inX13/sin, 1/-; 250mfd, 150v, 3inX1%in,
prong, 2/-; 500mfd, 6v. 2inXlin, clip. 1/3;500mfd, 25v, 2inX lin, clip, 2/6; 1,000mfd.
6v, 2inXlin, clip, 2./-; 1,000mfd .25v, 3inX lin,
clip, 1/6; 2,000mfd, 12v, 2inX14'eg.n, W/E, 3/6;
2,000mfd, 25v, 3inX1%in, clip, /6, 2,000mfd,
50v, 41/2MX2in, clip, 5/-; 2,500mfd, 50v, 41/X
13/4in, clip, 5/6: 3,000mfd, 25v, 'n,
clip, 5/-; 4.000mfd, 6v, 3inX1 in, chip.
5,000mfd, 25v, 41/2inX134in, clip, 5 ;8+8mfd,450v, 2inXlin, W/E, 4/-, 15d-15mfd, 450v+
20mfd, 25v, 3inXlin, prong, 4/-; 16+16mfd,
275v, 2inXlin, clip. 3/-' 20+10mfd, 450-525v,
3inXlin, clip, 3/6, 20-1-20mfd, 350-425v, 2inX
lin, prong, 4/-; 20+20mfd, 150v,
clip, 2/-, 20+20mfd, 2inXlin,Xlin, W/E, 2/3;
20+20mfd, 350-425v, W/E, 3/9: 20+
20mfd, 450v, 3inX lin, prong, 3/9' 30+30mfd,
150v, 2inX1h., c'ip, 2/6; 32+16mfd, 200v, 2inX
lin, prong, 1/6; 32+16mfd, 275-350v, 2inXlin, clip, 3/-; 32-1-32mfd, 275-350v, 3inX lin,
prong, 3/9; 32+32mfd, 350-425v+50nrifd, 25v,
2in x lif,in, prong, 4/3; 40+40mfd, 150v, 2inX
lin, clip 2/6; 40+40mid, 350v, 3inXlin, clip,
3/6; 401-40mf d, 450v, 3inX1%in, prong, 4/-;
50+20m d, 150v, 2inXlin, clip. 2/-; 50+30mfd,
450-525v, 3in Xl%in, clip 4/6; 50+50mfd,
150v, 2inX11/4in, W/E, 2/6; 50+50mfd, 275-
350v, 3inX13/sin, clip. 3/6' 50+50mfd, 300-
350v, 2inX1%in, clip, 4/-' 50+50mfd, 350-425v,
3inX1 n, prong, 5/-; 60-1-100mfd, 275-350V,3inX1, p , 60+200mfd, 275-350v,
41,inX in, clip 5/- 60-1-250mfd, 250-325v.
4y-triX1 n, clip 4/6 60-F250mfd, 275-350v,
4 2inX1 in, clip, 5/- 100+65mfd, 250-325v.
3inX13kin, prong, 4/6 100-1-200mfd, 250-325v.
41,,, inX in clip 5/6 150+200mfd, 350-425v,
4i ,inx 1 in clip 7/- 200+100mfd, 275-350v.
4 /21nX11 in, clip, 6/6 200+200mfd, 275-350v,
41inX1 in, clip, 7/6; 1,000mfd+1,000mfd, 6v,
3inX lin, clip, 3/6; 12-1-12+24mfd, 275-350v,
2inX lin proti, 3/6; 16+8+4mfd, 275-350v.
2inXlin, prong, 3/6; 16+24d-8mfd, 2inXlksin,
clip, 5/-' 20+20+10mfd, 275-350v, 2inX lin,
prong, 3/6; 20+20+20mfd. 150v,
prong, 2/9; 30+25+20mfd, 150v, 2inx1 in,
clip, 2/9; 32+32+2mfd, 275-350v, 3/-; 32+ -1-
8mfd, 275-350v, 2i1%in, clip, 3/-; 32+
32-1-8mfd, 350-425v, 2inXl%in, clip. 3/6; 40+
30+20mfd, 275-350v, Sin X lin, prong, 3/6;
40+30+20mfd, 275-350v+25mfd 25v, 3inX1%in,
prong, 4/-; 50+50+8mfd, 275-350v, 3inX
1 'n, prong 4/6; 50+50+50mfd, 350v. 3inX
1 in, pro..g. clip 68/2-; 275-350v,
4 inX2in, clip, 8/-; 40+20+10-1-10mfd, 350-
4 v, 2inX1%in, clip 5/-.
ALL prices include packing and postage.
RADIO CLEARANCE, LTD., 27, Tottenham
Court Rd., London, W.1. Tel. Museum 9188.
ILLUSTRATED Catalogue No. 13 containing
I. over 450 items of Government surplus and
model radio control equipment, 2/2, refunded
on purchase of goods, 2/6 overseas sea mail. -
Arthur Sallis Radio Control, Ltd.. Department
W.W., 93, North Rd., Brighton.
lk NAGSLIPS at low prices, fully guaranrt0e1e9d3.
V1 3 in Resolver No. 5 (AP 10861), 50v,

50c/s, unused, each in tin, 35/-, post 2/1;
large stocks of these and other types. -P. B
Crawshay. 94, Pixmore Way, Letchworth.
Herts. Tel. 1851. [0087

CATHODE ray tubes, used but in good work-
ing order, with 3 months' written guaran-

tee, £4/10 plus 12/6 carriage, etc., 12in to
17in, Mullard and Mazda, and equivalent types
only. -Enquiries and orders in writing only to
B.H.P. Distributors, 379, Staines Rd., Houns-
low, Middx. [7230
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All the
experts
use -

ELECTRIC SOLDERING IRONS

* Reliable
* Speedy
* Long-lasting

A model for
65 watt round

every purpose pen./ b,

Leaflets on request from

W. T. HENLEY'S TELEGRAPH

WORKS CO. LTD.

51-53 Hatton Garden, London E.C.1

Tel : CHAncery 6822

FOR 25 YEARS THE BEST

 AERIAL EQUIPMENT. Poles, Masts,
Dipoles, Yagi, Microwave arrays. Whips.
I2in. Whips to 90ft. Masts.

 CABINETS AND RACKS. 36in. to
96in. high, standard I9in. wide.
 CONDENSERS up to 10,000 mid, and
50 kV.
 FUSES. Cartridge and E.S. * amp. to
600 amps.

 INSULATORS 80 different patterns.

 LOUDSPEAKERS 3in, dia. to 50 watt
Theatre Systems.

 METERS. 2in. to I2in. dia. 120 different
types.

 POWER SUPPLIES. Generators,
Rectifiers, Vibrators, Inverters, Dynamotors
from 2 volts 100 amps, to 36,000 v. f amp.
 RECEIVERS. 80 types available from
15 Kc/s. to 600 me/s. including portable, D.F.,
Table, Rack and Pedestal.

 TEST GEAR, American over 100 different
types, Meters, Calibrators, Signal Generators,
etc.

 TELEPHONE AND TELEGRAPH
EQUIPMENT. Single and multi channel
apparatus. filters, switchboards, power
supplies, perforators, printers.

 TRANSFORMERS Audio and Power,
200 types from 2 volts to 18,000 volts and
up to 15 kVA.
 TRANSMITTERS, 60 different types
from OF -1 Handle Talkie to G-50, 2,500 watts.

FULL LISTS AVAILABLE
Send your requirements. All packing and shipping
facilities.

P. HARRIS,
ORGANFORD, DORSET

Telephone: LYCHETT MINSTER 212

COMPONENTS -SURPLUS AND
SECOND-HAND

QOUTHERN RADIO SUPPLY, Ltd., 11, Little
6./ Newport St., London. W.C.2. See our dis-
played advertisement page 199.

NEW GRAMOPHONE AND SOUND
EQUIPMENT

f EWIS RADIO for the right price and best
9-4 selection. -See page 139. [0340

GLASGOW. -Recorders bought, sold, ex-
changed, cameras, etC. exchanged for re-

corders or vice versa. -Victor Morris, 406,
Argyle St., Glasgow, CI. [0201

TRUE Hi -fidelity; have you heard Vortexion
tape recording equipment in use with the

latest Wharfedale and Goodman's Hi-Fi
speakers? Why not arrange a personal demon-
stration, when we can give you our undivided
attention and help you with your Hi-Fi prob-
lems? Write or phone for appointment.
GRIFFITHS HANSEN (RECORDINGS). Ltd.,
32-3, Gosfield St., Langham St., W.1. Mus.
2771/0642. [0293

TAPE Recorders, Ferrograph, 76gns; Reflect°.
graph, £87: Brenell, 48 gns; tape decks.

Wearite, Collaro, Truvox; microphones, Reslo,
S.T.C., Acos: amplifiers. Leak, 27gns; Quad,
£42; hire purchase facilities available; high
fidelity tape to disc service. -Lambda Record
Co., 4, Kimberley Ave., Liverpool, 23. [6884

ATTENTION! The famous Sonomag " Adap-
tatape " pre amp is now fitted to the Collaro

Mk. IV tape deck and now incorporates push-
pull oscillator, complete with power pack 40gns.
Easy terms and full specification on request. -
Sound Tape Vision, the tape recorder and Hi -Fl.
specialists, 71, Praed St., London, W.2. Pad.
2807. 17112

OLD -ESTABLISHED studio offers you benefit
of years of experience recording for

broadcasting, TV, films, theatre, etc. in choos-
ing your professional or domestic T.K.: Leevers-
Rich, Ferrograph, M.S.S. Brenell Mk. IV,
mics., tapes, speakers, etc., special tape bar-
gains, tape/disc service, mobile and studio
recording.

EROICA " Recording Studios (1949), Peel
St., Eccles, M/c. Eccles 1624. Director, Thur-
low Smith, A.R.M.C.M. 10122

flINE-VOX disc recording equipments, type
C7J, for high -quality recordings from exist-

ing microphone equipment; price from 28gns;
also available as a complete channel inclusive
of min., amplifier and playback equipment, at
70gns; type C7 for highest quality professional
requirements. -recorder mechanism at 48gns, or
complete channel at llOgns; demonstrations
arranged in London.
PLEASE write for details to K.T.S., Ltd.,
" Coplow," Park Rd.. Braunton N. Devon. Tel.
Braunton 224. Callers by appointment only.

GRAMOPHONE AND SOUND EQUIPMENT -
SURPLUS AND SECONDHAND

FERROGRAPH 2 A/N, little used. also ac-
cessories, tapes available; E65. -Box 8829.

[0199
ONE only: Editor standard tape recorder,

latest lane deck, complete with mike and
tape, perfect; £25.
ONE only: Sound tape recorder, Collaro deck,
55gn model, full guarantee; £42.
ONE only: Elizabethan de luxe tape recorder,
Collaro deck, 65gn model, full guarantee: £52.
ONE only: Latest Grundig T,K.5 tape recorder,
53gn model, shop soiled only; £42.
ALL carriage paid.
Llanelly
SNELL,

. TTel. [7261
e Music Shop, 15, Station Rd.,

466.

FOR sale. -Non -sync grams., Garrard (11),
Monitor speakers (3) P.A. speaker unit,

B.A. sound -head type G.2, speaker units and
GBN projectors complete (6) .-Box 0908. [7273

TRUVOX Senior radio Jack, 30/-; Allen
Hattlette speaker, 3 ohm, 50/-; Wharfedale

crossover unit 1,000 c.p.s. 30/-; Reslo Micro-
phones, low imp., VMC d.4, PG Dynamic DA;
Lustraphone ribbon, £8. -Thomson. 112,
Al4.cester Rd. South, Birmingham, 14. Highbury
131 [7292

rAHAPMAN FM 81 tuner, £16; power pack,
50/-; C.J.R. tape recorder type D5, replay

monitoring large spools, £60 including micro-
phone; C.J.R. amplifier, separate pre -amp.,
10-12 watt, £17; Leak Point one pre -amp.. only
£6. -Thomson, 112, Alcester Rd. South, Bir-
mingham, 14, Highbury 1314. [7291

TRANSMITTING EQUIPMENT -
SURPLUS AND SECONDHAND

TBS.4 v.h.f. transmitter and receiver, 60-
80 me/s, A2 -A3 -Motor generator 230v d.c.,

in 875v d.c., 300v d.c. out, manual and mike
assembly, as new less valves; offers. -Box 0854.

[7264
CABINETS

LEWIS RADIO have the best selection and
finest finish. -See page 139. [0224

CABINETS,
radiogram and television, 25

models. -157, Bromsgrove St., Wham.
Mid. 1054. f7140

VALVES

4 RG4/1,000, 1 TE10/4,000 new and unused:
offers to Ext. 11, IliyaC. Stone/Mid Way,

Ruislip. [7254

BENSON'S
ETTER
ARGAINS

CAR RADIO (Command Receiver, Medium wave),
circuit and modification data, 116. HRO Vibrapacks,
6 v. D.C. to 180 v. 50 mA., smoothed, cased, 2216
(post 3/4. Accumulators, Varley Dry 2 v. 15 All, 12/6,
wet 1414llA,

wee, range, 10!8
Potentiometers, fin. spindle,
doz. G.P.O. type push-pull

DP c/o, 3./-. H.P. Chokes (Bulgin), SW69 or SW144,
11-. Indicator Units, new, with VCR97, 3/VR91,
2,'CV18, 2/17E54, 24/- (earn 6/-). Responser 5C8931,
190/220 mos., with valves, 20/- (care. 6/-). VIB-
RATORS. Mallory G629C 12 v. 4 pin, 7/6. THROAT
MICS., new, 2,6. SMALL SIC. TRANS., 2/6. RBFRAN27D
NEW RP.20, 27, 25/- (post 2/6); RP25. 10,6.
damaged dials, 15/-. CONTROL UNITS with 6 G.P.O.
Key switches, 15(- (P.P 8/-). DYNAMOTORS (poet SO;
12 v. to 250 v 65mA., and 6.3 v. 2.5 A., 10/6;6 v. to
250 v. 80 mA., 12/8. SMALL 26 v. to 210 v. 140 mA.,

mil., 22/6.

niTONE, 12 v. to 190 v. 75 A., cooed,
15/-. Input 24 v., outputs 475 v. 210 mA. or 950 v.
260 METAL RECTIFIERS: 240 v., 100 mA.
4/-; 550 v. 300 mA., 10/-; 240 v. 30 mA., 3/6. 1,000
v, 30 mA., 716. 6 v. 13 A., 25/-; 90 v. 30 mA., 1/-;
120 v. 2 a., Bridge, 30/-. R1165 Coil packs, used, 9/6.
R1155 S.M. Tuning DRIVES." N type, brand new,
1018. CHOKES, L.P., 1011, 120 mA., Screened,
716. 10H, 200 usA., 8/8; 1011, 400 ma., 17/6. 511, 200
mA., 4/0. SWITCHES, wafer: 1 pole 6 way, 1 bank,
1p 11w lb, 1 p 8 w I b, 1p 3w 3b, 2p 3w 2b, 4p 2w
lb, 1p 6w 5b, 1p liw 2b, 2/6; 1p Ilw 2b, 6p 2w 4b,
2/6. Stud type, Muirhead type 1P24W2B, 7/6.
TRANSFORMERS: " C" core: 230 v. in.; outputs:
315-0-315 v. 60 mA., 5 v. 2 a., 6.3 v. 1.5 a., 25/-
(p.p. 3/-). 285/315 v. 350 mA., 790/850 v. 480 mA.,
40/- (can, 7/6). Potentiometers, w. wound 50 k.,
Olin. dia., ceramic, 4/6. Transmitter/Receivers.
No. 18, with valves, 50/-; (less attachments, care.
7)6): POWER UNITS: input A.C. 200/230 v. Outputs:

re
mil. D.C. and 6.3 v., 3 a. AD., smoothed,

Pr.
filtered, fused, new 36/, METERS: ex.eqt. 500 u.A.

PLUGS AND SOCKETS (Jones),
with covers, 6 or 8 way, pair, 2/-; 5 pin BILee spigoted,
Pair, 1/8. FILTER Units, 8 way, rated 500 v. D.C.
diecast case, 7/6. COMMAND Receivers: Brand new.
6 valves, M.W. 9713; 3'6 me/s., 45/-; used M.W.
77/8 (post 2/-). RELAYS 6 v. small, 2 break, 116.
Variable condensers, twin, 100 or 127 pis. each 216;
Butterfly, single, 1/8. Muirhead S.M. drives, 41n. dial
0/100, brass 7/6.

S.A.E. please! Terms, C.W.O. Postage extra.
Immediate despatch.

Caller, and pow W. A. BENSON (W/W),
136, Raibbone Road, Liverpool, 15. SE, 6852.

Colter,: SUPERADIO (W'ohapeC LTD.,
118, Whiteehapel, Liverpool, 2. ROY' 1130

HANNEY
offers

Components for
OSRAM 912 PLUS AMPLIFIER
OSRAM 912 PASSIVE UNIT
OSRAM 912 PRE -AMPLIFIER
OSRAM F.M. PLUS TUNER
MULLARD " TAPE " AMPLIFIERS
MULLARD 510 AMPLIFIER
MULLARD 510 " A " PRE -AMPLI-

FIER
MULLARD 510 " B " PRE -AMPLI-

FIER
MULLARD 3/3 AMPLIFIER
MULLARD F.M. TUNER UNIT
" WIRELESS WORLD " BAXAND-

ALL PRE -AMP.
" WIRELESS WORLD " F.M.

TUNER UNIT
DENCO MAXI -Q F.M. TUNER

UNIT
Manuals available:

912 PLUS AMPLIFIER -4/-; OSRAM F M.
PLUS TUNER -2/6; MULLARD HIGH
QUALITY AMPLIFIER MANUAL (contains
F.M. details)-3/6; DENCO F.M. TUNER -I/6.
Send 2fd, postage, stating lists required. General

Components list also available.

L. F. HANNEY
77, Lower Bristol Road

Bath
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CABINETS
by STAMFORD
GOODMAN'S AXIETTE SPEAKER AND

REFLEX
CABINET

To Messrs. Good -
man's specification
fitted with the 8in.
Axiette Speaker (3
or 15 ohms). Cab-
inet constructed of

i n . Weyrock.
Lined and Quilted
with lin. cotton
felt. TYGAN grille.
Price £15/15/- or
L2/8/- deposit and
9 payments of
31/10 monthly.
Dimensions 25+ M.
high. I7in wide
and 12in. deep.
Enclosure only E8117/6.

GOODMAN'S
3 -WAY

SYSTEM
The Axiom En-closure to
Messrs. Good -
man's specifica-
tion. COM-
PLETELY FIT-
TED, comprising
I 2in. Audiorn 63,
The Midax and
the Trebax
speakers, also
the acoustic Re-
sistance Unit
crossovers and
attenuators and
TYGAN
Price EON- or
i£9/15/- deposit
and 9 payments
of E6/12/- mthly.
Dimensions 37in.
high x 23fin.
wide x 20f. in. deep. Enclosure only E211-/-.

G.P.37
Dimensions 3ft. tin. wide, 30in. high, 1741n. deep.
The 2 motor boards are 18fin. wide and I6fin.
deep having 4in. clearance to the underside of the
lid. Control compartment has deck area 37in. x
I 5fin. Control panel 37in. x 9in. x tin. enclosed
by either 2 or 3 sliding doors. I6in. between
bottom and underside of motor board. Price
E21/10/- or 64/- deposit and 9 payments of 44/
monthly.

These cabinets are supplied in Oak, Walnut
and Mahogany veneers, to shade required.
Delivery 12/6 in England and Wales.
Write for Catalogue of cabinets for EQUIP-
MENT, RECORDS, SPEAKERS, and PTE
BLACK BOX. Satisfaction guaranteed or
money refunded.

A. L. STAMFORD (Dept. P.4)
20 College Parade, Salusbury Road, London, N.W.6

VALVES WANTED
ALL types of valves British or American,

transmitting arid receiving; keenest cash
prices paid. What have you to offer? -Write
or call Lowe Bros., 9a, Diana Place, Euston
Rd., N.W.1. [6985

WANTED, EXCHANGE. ETC.
%X /ANTED, receivers A.P.R.4, also T.N.16, 17.
V V 18, 19, etc., and any radio test gear.

LESLIE DIXON & Co., 214, Queenstown Rd.,
Battersea, S.W.8. Macaulay 2159. [0176

WANTED, HRO coils, Rxs., etc., A.R.88s,
BS348s, S27s, etc. -Details to R. T. & I.

Service, 254, Grove Green Rd.. London, E.11.
Ley. 4986. [0163
X /ALVES (new), tape recorders, test equip-

ment, any quantity. -Stan Willetts, 43,

2392.
Spon Lane, West Bromwich, Staffs. Tel. Wes[7079 .

T EE ELECTRONICS. -For all leading makes
L of high-fidelity equipment, tape recorders,
tuners, amplifiers, speaker enclosures; bought,
sold, exchanged. -400, Edgware Rd., Pad. 5521.

[7283
TRGENTLY required, scrap platinum wire,

kJ contacts, etc.; spot cash for any quantity;
£29 per oz troy. -The Scientific Metal Co., 50,
Old Brompton Rd., London, S.W.7. Tel. Kni.
2534. [7235

SPOT cash ready for purchases of surplus and
bankrupt stocks of new valves and compo-

nents; we sell plain valve cartons; list on
request. -R. H. S., Ltd., 155. Swan Arcade,
Bradford. [0190

CASH on the spot for second-hand tape
recorders, amplifiers and Hi-Fi equipment,

top prices paid. -Sound Tape Vision (Dept.
W.W.L. 71, Praed St., London, W.2. Padding-
ton 2807.

WANTED, BC610 Hallicrafters, E.T.4338
transmitters, BC312 receivers, BC221

frequency meters and spare parts for all above;
hest cash prices.-P.C.A. Radio, Beavor Lane,
Hammersmith, W.6. (0079

URGENTLY wanted, manuals or instruction
books, data, etc., on American or British

Army. Navy or Air Force radio and electrical
uipment.-Harris. 93, Wardour St., W.1.

Gerrard 2504. [6993

WANTED, tape recorders, domestic radios,
amplifiers, record players, communications

receivers; also the above taken in part ex-
change for new equipment; call, send or 'phone
Gerrard 2613. -Radio Exchange, Newport Place
(car park), Leicester Square, W.C.2. [0189

WANTED, good quality communication RYS
tape recorders, test equipment, domestic

radios, record players, amplifiers, valves, com-
ponents, etc., estb. 18 years. -Call, send or
'phone Ger. 4638, Miller's Radio, 38a, Newport
Court, Leicester Sq., W.C.2. [7074

ALL U.S.A. V.H.F. test and communication
equipment; TS174, TS175, TS47, B.C.221

freq. meters; receivers 1294, 1359; Hallicrafters
S.27, S27CA U.S.A.; APR4 and tuning units
TN16, 17 18 and 19, RCA AR88D-LF, Haiti -
crafters SX28; valves 707A -707B, 2K28, 2K39,
2K33, 2K41; highest offers given by return.-
Ger. 8410 and 4447. -Universal Electronics, 22,
Lisle St.. Leicester Sq., London, W.C.2 10229

REPAIRS AND SERVICE
MAINS transformers rewound, new trans-

formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co., Ltd., Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel. 47898.

[0113
TRANSFORMERS rewound or built to speci-

fication, up to 8KVA, singly or in quanti-
ties; 12 months' guarantee.
NOTTINGHAM TRANSFORMER SERVICE.
179, Wollaton St., Nottm. Tel. 41992. [7260

USE Jefco coil winder, cheapest machine on
the market. -Details, 170. London Rd.,

Southend-on-Sea. [0174
MAINS transformers, E.H.T.s, chokes, field

coils, etc. promptly and efficiently re-
wound or manufactured to any specification.
LADBROKE REWIND SERVICE. Ltd., 820a,
Harrow Rd., London, N.W.10. [0222

WE have in stock 1,000s and 1,0005 of ser-
vice sheets for sale or hire; these are the

actual ones used by the trade: please send s.a.e.
with enquiries. -M. Foy. 6, Wykebeck Gardens.
Leeds, 9. [7208
TV C. BOULTON for repairs to any loud-

speaker: specialists on heavy and P.A.
types; cone assemblies, field coils, repair acces-
sories, pressure units, microphones; trans-
formers rewound and to specifications; motor
rewinds. -134, Thornton Rd., Bradford, 1.
Tel. 22838. [0171

PAINTS. CELLULOSE. ETC.
UlltANL, recognised for many years as the

unique one -coat black crackle finish,
brush applied, no baking: available by post in
1/8th pint cans at 3/6 from: G. A. Miller.
255. Nether St., London, N.3. 10250

MISCELLANEOUS
'TAPE to disc. Queensway Recording Studios,
1 123, Queensway, W.2. Bay. 4992. Recor-
ders serviced and for hire. [6994

High Quality
incorporating

VHF Radiograms

AF 105 10 watt push-pull amplifier
5 Wave bands including VHF
Independent Bass & Treble boost
and cut controls
High Flux Speakers
Wide range Pick-up

THE TWIN £74.16.6
The TWIN has been designed to suit the
smaller type of room without sacrificing
quality of reproduction. This has been
achieved with a compact cabinet (31.}in.
high, 271in. wide and 141in. deep) soundly
constructed, and finished in elegant Walnut
veneer. Twin 10in. P.M. Speakers give
faithful reproduction, free from distortion
and resonance, and the latest 4 speed
COLLAR() Auto -changer is fitted. The
radio chassis is housed in a unique " hop-
per " arrangement permitting armchair
control over all operations.

THE STANDARD £88.4.6
The STANDARD is a full size Radiogram
(35in. high, 41in. wide and 19in. deep)
constructed to give the best possible tonal
quality, and fitted with an Adjustable Bass
Reflex Chamber. It is beautifully finished
in two tone Walnut, and has exceptionally
generous record storage capacity (200
records).
The other components have been selected
to maintain this high standard. The Record
Player is the latest COLLARD 4 speed
fully mixing autochanger fitted with the
Studio Turnover Crystal Pickup head.
The Speaker is a 10in. GOODMAN P.M.
having a very high flux density (12,000 lines).

DEMONSTRATIONS at our Holloway
Showrooms every weekday (inc. Satur-
day) 9-6 p.m.
HIRE PURCHASE facilities are avail-
able.

ARMSTRONG fentsItt CO. LTD.
Warlters Road, London, N.7.

Telephone: NORth 3213
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SELENIUM RECTIFIERS
40 ma. to 10 amp., 6 v. to 100 v.
Bridge, H.Wave or P.P.
WITH OR WITHOUT HIGH-
GRADE TRANSFORMER TO
SUIT. These are new goods, best
makes, not reconstructed Government
surplus. Popular types, 6 v. 1 a.,
4/-, 2 a., 7/6, 12 v. 2 a., 8/6, 12 v.
1 a., 7/6, 12 v. 3 a., 15/-, 6 a. alloy -
finned type, 27/6, 24 v. 0.3 a., 9/-,
0.6 a., 12/6, 24 v. 1 a., 13/6, 2 a.,
15/6, 24 v. 3 a., 21/-, 50 v. 1 a., 24/-,
50 v. 2 a., 42/-, 130 v. 300 ma. h.
wave, 38/-, 250 v. 300 ma. do., 65/-,
110 v. 1 a. bdge., 48/-, 130 v. 80 ma.
bdge., 21/-.

CHARGER KITS
No. 1, a kit for
2 v., 6

. r s-
v.,

firlD former, rectifier,
3 amp tan
ammeter, all
high-grade new
parts, not rub-

, bish, 52/6,
unique convec-
tor housing for

same, as illust., 12/6, p.p. 3/-, ditto,
but 2 amp., 43/-, case 12/6, p.p. 3/-.
Economy 12 v. 3 amp, kit, no am-
meter needed, 34/6, p.p. 2/6, all with
12 months' guarantee.

CHAMPION PRODUCTS,
43 UPLANDS WAY, LONDON, N.21.

Telephone: LAB 4457.

PRECISION SHEET METALWORK

rShar

We specialise in manufacturing of
Chassis in all metals, large or small
quantities to your own specifications.

V. W. BEAMISH
deloes Garage, Shardeloes Rd., New Cross,

London, S.E.14.
Telephone: TI Deway 4795

With the  ASPDEN '
TAPE DECK & AMPLIFIER

KITS
You con build a quality Tape Recorder
TAPE DECKS, 2 Models, Sin. or 7in.
spools, two speed, twin track, high-class
motor, ferroxcube heads, complete with
all instructions.
Model 521 Kit ET 10 0
Model 721 Kit Di 10 0
Amplifier, record/replay Kit E5 18 0
Power Pack Kit E2 18 6

(Both without valves)
Carriage extra

From the tropics:-
D.B. of Malaya, writes:-
" The recorder is now working as well as a
commercial model and I am very pleased
with it."
to the Pole:-
This tope deck and amplifier is being used in
the Antarctic by a member of the expedition.

Send stamp for full particulars to:-
W. S. ASPDEN,

Stanley Works, Back Clevedon Rd.,
Blackpool, Lancs.

MISCELLANEOUS

TAPE
to disc: 12/6.-Mobile Recording Ser-

vices, 5, New Brown St., Manchester. [6555
REFRIGERATOR spares of every description.

-Farron Refrigeration, Station Approach,
Sanderstead. Tel. 3655. [7221

HAVE your tape recordings transferred to
discs, quick service.-Supertone Radio. 29.

King St., W.3. Acorn 2594. 17952
TAPE to disc recording-LP (30 mins.), 25/-;

78's 12/-; 48 -hour service; s.a.e. leaflet.
-Marsh, Little Place, Moss Deiph Lane,
Aughton Ormskirk, Lanes. Aug. 3102. [6907
TOROIDAL inductors, considerable stocks held

of wound coils up to 1HY.; Toroidal windingto order.-Bel Sound Products Co., Marlborough
Yard, London, N.18. 10182
RENDEZVOUS RECORDS offer comprehen-

size 78/LP tape to disc recording facilities.
Leaflet from: 19, Blackfriars St., Man-
chester 3. 17249

METALWORK, all types cabinets, chassis,
racks, etc. to your own specification;

capacity available for small milling and cap-
stan work up to lin bar
PHILPOTT'S METAL WORKS, Ltd.. Chapman
St., Loughborough. [0208
I ISE Britain's oldest full-time tape/disc

transfer service for LPs and Mark 78s
(still 1952 rates).-Sound News Productions, 59,
Bryanston St., London, W.I. Amb. 0091.

[0192

400-LINE private automatic switchboard
made by S.T. Co.. in perfect condition,

at present packed in 13 cases.-Send for details
to Kaye Electrical Mate. Co., Havelock Place.
Harrow, Middx. [7280
ROTHERMEL Pillowphones available for sale

at Liberton Hospital, Lasswade Rd., Edin-
burgh; total number Pillowphones available
120, 68 in good working order, the remainder
requiring repairs; these may be seen by arrange-
ment with the hospital engineer, tel. no. 79069.
-Offers to purchase to the Secretary, Edin-
burgh Southern Hospital Group Board of Man-
agement, 21, Hill St., Edinburgh. 2. [7282
HEAVY duty auto -transformers (ZA22917) in-

250vit./
and output 100/120v, 150/170v, 200/

40/60 cycles, 500 watts approx., all brand
new in makers' boxes, 49/6, part cost packing
and carriage 7/6. Brand new electric motors,
1/6th h.p., standard 1/tin shaft, continuous
1,40Orpm rating, made by Hoover, Compton
Parkinson, etc., 120-125 volt a.c. 50 -cycle
single-phase, or 110.120v a.c. 50 -cycle single-
phase, 59/6; 220-230v d.c., 55/-; 200-220v a.c.
single-phase 79/6; part cost packing and car-
riage 7/6 in each case.
WALTON'S WIRELESS STORES, 48, Stafford
St., Wolverhampton. [0145

NOTICES
DRITISH SOUND RECORDING ASSOCIA- TION. Details of membership, open to
the professional sound recording engineer and
all others interested in recording high quality
reproduction and other branches of audio
engineering, together with details of the Lon-
don lecture programme and the Manchester,
Portsmouth and Cardiff Centres. may be ob-
tained from the Hon. Membership Secretary.
H. J. Houlgate, A.M.I.E.E., 12, Strongbow Rd..
Eltham, S.E.9. [0031

AGENTS WANTED
ADVERTISERS wish to enter into a mutual

arrangement for representation by gentle-
man at present calling upon manufacturers of
equipment employing electronic units or devices:
please write in strictest confidence.-Box 0750.

[7245
BUSINESS AND PROPERTY

TsRURY Lane, W.C.-Light workshop avail-
- able, suitable TV servicing, light and phone.
-Holborn 8622. [7284

BUSINESS AND PROPERTY WANTED
PREMISES central London sought by small

private recording service, sharing partner-
ship consid.-Box 8828. [0194

BUSINESS OPPORTUNITIES
WELL-KNOWN firm of precision engineers

and instrument makers (London area)are desirous of entering into a licence agree-
ment or purchasing outright, patents relating
to electrical and or mechanical devices of a
precision instrument character, or of a con-
sumer goods nature; adequate capital and
production facilities are available to develop.
produce and market suitable devices.-Com-
munications should be addressed, in the first
instance, to Box 7247. 17146

CAPACITY AVAILABLE
CUT wires, pins. special rivets, formed

wires, manufactured to specification by
Wire Products & Machine Design, Ltd. No. 18,
Bridge Rd., Haywards Heath. Sussex. Tel. 1990.
CHASSIS work, instrument cases, embossed

panels, in all usual metals. Special groun-
boards in S.R.B.P.. etc. Long or short runs.
Precision work at keen prices. Extensive range
of stock tools for radio and electronics industry:
special tooling at favourable rates.-Metalwork
Dept_ Unitelex (London). Ltd., Pagnell St..London. S.E.14. Tideway 5842. [0200

BOOKS WANTED
E LECTRONIC apparatus wiring and sub-

assembly work wanted.-Please write
E. G. C. Rawson, 47, Morley Crescent West,
Stanmore. Middlesex., [7220

ION DON CENT-RA9
RADIO STORES

SPIRIT COMPASSES. Brand new and boxed. P.11\
21/1/-; P.10, gin., 61/5/-.

AVO UNIVERSAL TEST METERS. Reconditioned

Model
.IInelpoerfaet w. orking order. Model 40 211/10/-.

0-58 IRLOw HOanAllid boxed,PldE 50/-.ER. 2 bleb flush mounting.
Brand
VENNER 8 -DAY CLOCKWORK TIME SWITCHES
280 volt, 1 amp., 38 x 29 x 21in. 25/,
VENNER 8 -DAY CLOCKWORK TIME SWITCHES.
w23,0igvh.s 2152 albm. iron -clad case. Size 9 x 7 x fin.,

Sin. P.K. SPEAKERS. 3 ohm. In good working order,
11/6.
EX -NAVAL SOUND POWERED TELEPHONES
with hand generator calling and neon indicator, in
iron clad case size 9 x 71 x 7in. 45/-.
AVO VALVE TESTER. Roller panel type in wooden
carrying case. Perfect order. 29/10/-.
UNISELECTOR SWITCHES. Have many applications
including automatic tuning, circuit selection, etc.
Operates on 25-50 v Full wipe 4 -bank, double coils.
32/6. Half wine 6 -bank. 12/6.
MEGGER CIRCUIT TESTING OHMMETER in leather
carrying case, as new, 23/5/-.
CARBON HAND MIKE. Type No. 4. 8/6.
MOVING COIL HAND MIKE. Type No. 7. Eve
AMERICAN I.F.F. SETS with ten valves 24 v. D.C.
generator and many useful Components. Valves
consist six 6SH7s Two 6116, Two 7193. 27/6.
JODI. 3 OHM SPEAKERS. In good working order.
25/-.
2 -VOLT VIBRATOR POWER PACKS. Output 200 volt
60 m/a. Size 9 x 5 x 3Iin. 21/17/6.
5 -INCH ALDIS LAMP REFLECTORS. Glass parabolic.
8/-.
VIBRATORS. Synchronous 6 v. 7 -pin and 2 v. 7 -pin
7/6 each.
SOUND POWERED TELEPHONE HANDSETS.
Need no batteries. 45/- per pair.

All prices include carriage.

23 LISLE ST. (GER. 2969) LONDON, W.C.2

elated Thursday 1 p.m. Open all day Saturday

JAMES H. MARTIN & CO.,
CADENZA dual Impedance Microphone &
table stand E10.10.0. TRIX T43 Amplifier
£19.19.0. APEX band IIIConverter £5.15.0.
TSL LORENZ Concert Soundcomer,
£13.16.3. Richard Allen 'Golden unit' spea-
ker 10" diam. £7.5.6. AM/FM Radiogram
chassis from £24. Stamp (only) for Lists.
James H. Martin & Co., Finsthwaite,
Newby Bridge, Ulverston, Lancashire.

QUARTZ CRYSTAL UNITS

Type
B7

The type B7 unit is mounted in the standard B7G
valve envelope and is hermetically sealed and
fully evacuated.
Available for the frequency ranges from 100 kcfs
to 500 kc/s and from 3 Mcis to 16 Mc/s. Gold
electrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment
accuracy 0.01%, Max. adjustment accuracy 0.003%.

Early delivery can be given of some frequen-
cies, and we will be pleased to quote for
your specific requirements

THE QUARTZ CRYSTAL Co. Ltd.
63-71, Kingston Road,

NEW MALDEN, SURREY.
Telephone: Cables. etc.
MALden 0334 QUARTZCO NEW MALDEN
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ELECTRONICEAU:Xi:Ca
TRIBUTORS

Some
FOUR-SIDED

Made In our own
half -hard aluminium
chassis will carry
and normally require
Standard stock sizes
6 x 4 x 2 51-
70602 5/6

10 0 4021 6/4
9 x 7x2 8/8
12x 4x 2* 6/10
908 x 21 7/6

10 08 x 21 7/10
Special sizes to order.
size up to If t. at

Close Tolerance

Values stocked (pF):
5 22 47 75 130

10 25 50 80 135
11 27 56 82 140
13 28 60 100 145
16 30 65 110 150
18 33 68 120 160
20 40 70 125 175
Vol.: up to 83pF,
PRICES: 5-300
2.500 pF 1/3; 2,000-5,000pF
Special (limited
'Surplus stocks of
from 6d. each.

*DALY guaranteed
Full

'HIGH STABILITY
10% tol. 5 -year
range, 12D to 10M11,
'Surplus stocks, various

1. watt
3 watt
1 watt
". ELECTROVOICE"
AND CHOKES. Individually
Used by leading
WAFER SWITCHES
request.

COMPONENTS
FOR OVER

popular lines:
BLANK CHASSIS

works from commercial
of 16 s.w.g.

components of considerable
no corner strengthening.

(in inches) are as
12 0 5 0 3 7/11
12 x 7021 8i-
11 x 8x2/, 8/3
10x 8x 3 8/6
13 x 8 g 21 8/1012x9021 Raj
14 x 7 x3 916

The same material
4/- per square foot.

Wax -protested
CAPACITORS

180 270 370 515
200 280 386 533
220 300 400 540
225 316 410 556
230 330 450 560
245 340 470 600
250 356 500 653

1pF; over 33pF, 1
pF 9d.; 316-820pF

1/6.
number only), 0.1

mica, paper and

ELECTROLYTICS
range from 1/6

RESISTORS.
guarantee. Full "

6d. each. 1%
makes:

5%
713.
Dd.

100-
guaranteed

tested.
laboratories. 66

made to order.

DIS-
25 YEARS

quality
thickness, these

weight

follows: -
13 0 10 0 219/9
14 x 10021 10/-
12 x 10 x 3 10/3
15 010 020 10/6
17 x 10 x24 11/3
17 x 903 11/6
17 x 10 x 3 12/3

cut to any

Silver Mies

635 815 3000
670 820 3300
680 1000 3500
703 1500 4000
710 2000 4700
750 2200 5000
800 2500

per cent.
1014.; 1,000-

mid. 1%. 12/-.
ceramic capacitors

ea.
" T.S.L." 0 -watt
preferred value "

tol., 2/6 each.

2% 1%
10d. 1/3

1/- 1/6
1/3 1/9

TRANSFORMERS
Fully shrouded.
types in stock.

Quotations on

The COOPER -SMITH
HIGH FIDELITY AMPLIFIER
Model BPI Main Amplifier, £16. Build -it -your'
self, £14. Mk. LI Pre -amp. and Control Unit,
210- Build -it -yourself, 27/10/,

DIRECT FROM MAKER TO USER
A better 10 watt amplifier at lower cost. Send
for illustrated details of this remarkable outfit
or hear it in our demonstration room.
Other HI-FI equipment includes Acoustical,
Leak, Rogers, Lowther, Goodmans, Wharfedale,
Lorenz, Philips, Connoisseur, Collar.), Garrard,
Goldring.

AMERICAN RELAYS, brand new: -
3 -make, 60o coil, small, 2/3; 2 -make, Son coil,
3,000 size, 2/6; 4 -make, 500 coil, 3,000 size, 3/6.
2 -make, 2 -break, 500 coil, large, 2/6.
VISUAL INDICATORS, type 3 (10Q/4) containing two
micro -amp movements. Brand new, 6/6 each. With
neon lamps (two), 9/8.
500 V. D.C. wkg MANSBRIDGE CAPACITORS.
Suitable for crossover units, etc. .5 mF, 4d. each;
1 mF., 64. each; 2mF., 6d. each; 4 mF., Eld. each.
POWERFUL 24 V. D.C. MOTORS. 2in. square, 4
mm. spindle. Will work on A.C. 6/6.
LIGHTWEIGHT HEADPHONES: - Ivalek," 2,00011,
1216 Pr. " Stein " 4,000)1, 1716 Pr -
AMERICAN 21 -way PLUGS AND SOCKETS, with
cover, 7/6 pr. AMPHENOL, 4 -pin, one hole fixing
(13/16in.), retaining screw, chromium plated. 6/..
Chromium plated INSTRUMENT HANDLES, 71 x llin.
3/6 at,

High -Grade METERS
By LEADING MANUFACTURER

Flush mounting, 3-4in. dia. (less flange) 3in.
scale.
DC Moving Coil: -100 mieroataps POD, resistance
750. Calibrations:-0-20m.A. 0-3kV. 0-5kV. 0-2
mA./0-250V. 5-0-5/010. 0-50mA./0-1kV. 85/,
0-100 mfiliamps, res. 0.75. 50/-.
0-500 volts, res. 500k. (1k. PV). 66/-.
0-1.000 volts, res. 20m. (20k. PY). 95/,
AC Moving Irom-0.300 volts, with external res.
50/-.
5 amps, POD, scale 0-50. 50/-.
All the above are bread new and tested.

*Lists available

H. L. SMITH & CO. LTD
287/289 EDGWARE ROAD LONDON W2

Telephone Paddington 5891

SITUATIONS VACANT

WIRELESS
operator mechanics required by

FALKLAND ISLAND DEPENDENCIES SUR-
VEY for service either (A) at isolated
British Bases in the Antarctic, or (13) at the
W/T Station Port Stanley. Commencing salary
according to age in scales set out below. Can-
didates, preferably single, must be able to trans-
mit and receive morse at 20 words a minute
and be capable elementary maintenance wireless
transmitting and receiving equipment. Salary
scale (A) £330 rising to £420 a year with all
found, including clothing and canteen stores.
Keen young men between 20 and 30 years
required, of good education and high physical
standard, with genuine interest in polar research
and travel and willing to spend 30 months
under conditions testing character and resource.
Salary scale (B) (including Expatriation Pay)
£400 rising to £505 a year. Gratuity £70 a
year. Full board accommodation obtainable at
about £14 a month. Three-year tour. Candi-
dates, preferably with P.M.G. 2nd Class Cert.,
should be between 20 and 35 years of age.
Write to the Crown Agents, 4, Millbank,
London, S.W.1. State age, name in block
letters, full qualifications and experience, and
quote for post (A) M2C/42227/WF, and for post
(B) MBC/42361/WF. [7270

TECHNICAL Assistant Grade I required by
KUMASI College of Technology, Ghana.
RADIO Research Laboratory (Ionosphere Re-
search). Appointment for two tours normally
of 10 months each in first instance either (a)
on agreement with prospect of pensionable em-
ployment salary scale (including 5% non -pen-
sionable addition) £871 rising to £1,060 a year,
or (b) on contract with above salary scale
plus 10% contract addition and gratuity at rate
of £150 a year; commencing salary according
to experience; outfit allowance up to £60; fur-
nished quarters available for officer and family;
free passages; leave on full salary normally
granted annually; preservation of superannu-
ation rights under F.S.S.U. Scheme might be
arranged candidates preferably with R.N.C. or
mivfentshouidkave experience

insecraToesorwitanoatingorganization.
-Write to the Crown Agents, 4, Millbank,
London, S.W.1. State age, name in block let-
ters, full qualifications and experience and
quote M2C/42178/WF. [7215
APPLICATIONS are invited for pensionable

posts as
EXAMINERS in the Patent Office
TO undertake the official scientific, technical
and legal work in connection with Patent
applications.AGE at least 21 and under 35 years on 1st
January, 1957, with extension for regular
Forces' service.CANDIDATES must have (or obtain in 1957)
1st or 2nd Class Honours in Physics, Organic
or Inorganic Chemistry. Mechanical or Elec-
trical Engineering or in Mathematics, or an
equivalent qualification, or have achieved a pro-
fessional qualification, e.g., A.M.I.C.E.,
A.M.I.Mech.E., A.M.I.E.E. A.R.I.C. For a
limited number of vacancies candidates with
1st or 2nd Class Honours degrees In other sub-
jects -scientific or otherwise -will be considered.
Exceptionally candidates otherwise qualified by
high professional attainments will be considered.
STARTING pay for 5 -day -week of 42 hours in
London between £605 and £1,120 (men) accord-
ing to post -graduate (or eauivalent) experience
and National Service. Maximum of scale £1,345.
Women's pay above £605 slightly lower but is
being raised to reach equality with men's in
1961. Good prospects of promotion to Senior
Examiner rising to £2,000 (under review) and
reasonable expectation of further promotion to
Principal Examiner.
APPLICATION form and further particulars
from Civil Service Commission, Scientific
Branch, 30, Old Burlington Street, London, W.1,
quoting S 128/57 and stating date of birth.
INTERVIEW Boards will sit at intervals, as
required. Early application is advised. [7217

AEROPLANE and ARMAMENT EXPERT -
MENTAL ESTABLISHMENT,

BOSCOMBE DOWN,
REQUIRES
SKILLED men to serve as instrument and elec-
trical craftsmen, radio/radar and electronic
craftsmen, for laboratory and aircraft installa-
tions work.
AIRFRAME and engine fitters, for aircraft
servicing and fitting of special equipment.
FITTERS and turners, for research workshops.
RATE of pay on entry for 44 -hour 5 -day week,
182/4 plus 10/- merit lead or 182/4 plus 38/ -
merit lead according to experience. Prospects
of re -assessment of rate within 3 months. any
increase backdated to date of entry. Merit
lead can rise to 70/-. 2 weeks (88 hours) paid
annual leave. Paid sick leave scheme.
APPLY, giving details of apprenticeship and
experience, to Air Commodore (Civilian
Administration Office), (W.W.), A. & A.E.E..
Boscombe Down, Amesbury, Wiltshire. [7236

REQUIRED for interesting research develop-
ment work on electro-acoustic devices, an

Engineer up to B.Sc. standard. -Apply Box 8273.
RADIO and television research engineei9Te9-

quired by leading radio and television
manufacturer; all applications in strict con-
fidence to -Box 0526. [7219

RADIO frequency heating company require
service engineer, experience unnecessary,

learning or able to drive; anyone available
within 2 months. -Box 0905. [7271

TUNERS
FM

FM81/Mk11

FM VHF TUNER completely stable drift
free tuning. Volume control. Tuning indica-
tor, A.V.C. Sensitivity better than 4 µV for
20 db quieting. 21 gns. tax paid.

AM 9 -band all -wave tuner. 13 m.-570 m.
Band spread, variable selectivity. Tuning
indicator. Logging scale, delayed amplified
A.V.C. Tropicalised. Sensitivity better than
2 µV for 250 m/V output. E46/4/- tax paid.

FM/AM: World Wide AM in 2 ranges S5E/FM
12.5 m.-37 m.; 35 m.-100 m.; 90 m. 250 m.;
190 m.-250 m.
S5/FM: 16 m.-50 m.; 195 m.-550 m.; 880-
2,000 m. Sensitivity better than 10 µV on all
ranges. PLUS completely stable drift free
VHF.FM. Sensitivity better than 8µV for 20
db quieting. Tuning indicator on all bands
AM and FM. f34/2/6 tax paid.
All tuners suitable for modern high quality
amplifiers. Most tuners available with
Escutcheons in Gold, Silver or Bronze.

C. T. CHAPMAN

(Reproducers) LTD
RILEY WORKS, RILEY STREET,

CHELSEA, S.W.10
FLAxman 4577/8

Export Enquiries Invited
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Fidelia
HAND BUILT

The
features
listed below
are incorpor-
ated in an Fidelia
AM/FM models, and
are essential for the finest reproduction.
VHF/FM reception with low noise R.F. stage.
variable selectivity, medium and long WM,.
bands, negative feedback tone control circuit,
having separate bass and treble controls. Triode
output stages. Tuning indicator. High quality
gramophone amplification. Audio response
not less than 20-20,000 cycles.
Fidelia AM/FM De.Luxe, 11 valves, 7 watt
push-pull output. £33/12.
Fidelia Major, 12 valves. Tuned R.F. stage on
all wavebands. VHF, 8, M. and L. wavebands.
Gram. pre -amplifier, Input corrector for all
pick-ups. Separate 9 watt power amplifier. E44.
Fidelia Imperial. A high fidelity amplifier plus
VHF/FM reception. £37/10/-.

Full details of these and our other
models willingly on request.

El. 8

2 AMHURST ROAD,
TELESCOMBE CLIFFS,cw Nr. Brighton,

SUSSEX.
PsodeAows 3156

TELEPRINTERS &
SPARE PARTS,

Terminal & V.F. Telegraph multi -channel
Units, Telephone Carriers & repeaters,
testing equipment, Signalling rectifiers
26B, 43A, RA87, etc. Relays, Transformers,
Filters, repeating and retardation Coils.

British, American and German Equipment.

WM. BATEY & CO.,
The Poplars, Cowper Road,

Boxmoor, HERTS.
Telephone No.: Cables RAHNO,
Boxmoor 3783. Hemel Hempstead.

YOUR METER DAMAGED ?

don
"T

Leading
Electrical

Instrument
Repairers

to the
Industry

Contractors to the Ministry of Supply and General Post Oteoe.
Repairs by skilled craftsmen of all oinkes and types of
Voltmeters, Ammeters, MIcroammeters, Multirange Teat
meters, Electrical Thermometers, Recordhag Instruments,
etc. Quick deliveries-for speedy estimate send defective
instruments by registered post to:-

(CrElectrical Instrument Repairers
97-100 AIDE RSGATE STREET,E.C.1

(Tel.: MONarch 6822)

L. GLASER & CO. LTD.

SITUATIONS VACANT
ASSISTANTS (Scientific). The Civil Service

Commissioners invite applications for pen-
sionable posts.
AGE at least 17//, and under 26 years of age on
1st January, 1957, with extension for regular
service in H.M. Forces, but candidates over 26
with specialised experience may be admitted.
CANDIDATES must produce evidence of having
reached a prescribed standard of education.
particularly in a science or mathematical sub-
ject; at least two years' experience in the duties
of the class gained by service in a Government
Department or other civilian scientific establish-
ment or in technical branches of the Forces
essential in one of the following groups of
scientific subjects:-
(i) Engineering and physical science.
(ii) Chemistry, bio-chemistry and metallurgy.
till) Biological Sciences.
(iv) General (including geology, meteorology,
general work ranging over two or more groups
(i) to (iii) and highly skilled work in laboratory
crafts such as glass-blowing).
STARTING pay £340 (at 18) up to £460
(women E431) at 25; men's scale maximum
£635; women's scale being raised to reach
equality with men's by 1961; somewhat less in
provinces; opportunities for promotion and for
further education; 5 -day week generally.
FURTHER particulars, from Civil Service Com-
mission, ScientiNg Branch, 30, Old Burlington
St., London, W. quoting No. 559/57.
INTERVIEW Boards sit at intervals, as re-
quired; early application is advised.

5TRAINEE required by old -established London8
retail radio & electrical business, goon

prospects for keen man; able to drive; state age
and full details of career-Box 0767. [7950

EXPERIENCED television service engineer, all
makes; must drive; good conditions.-Hurst,Son & Pye, Ltd., 16, Market Place, Boston,

Lincs.

RADIO Engineer, first-class required [72f°o!'
aprox. 12 months service overseas; large

firm engineers; excellent opportunity; write
experience, age, references.-Box 8576. [7098
HI-FL-Vacancy for sales assistant with good

technical and practical knowledge of all
modem Hi-Fi equipment-Berry's Radio, 25,
High Holborn, W.C.1.

1BRITISH Overseas Airways Corporation have7223

vacancies for Simulator Engineers at London
Airport for the maintenance of electronic aid:,
to training.
APPLICANTS should possess appropriate quali-
fications at least to City & Guilds Intermediate
standard; some specialised training will be pro-
vided.
ATTRACTIVE salary and allowances, pension,
cinlusbu.rance and leave schemes, sports and social

WRITE, giving full details of experience to
Assistant Staff Manager (Appointments).
London Airport, Hounslow, Middlesex. [7256

PRODUCTION engineer required with ex-
perience of wirewound resistors, exceptional

opportunity for ambitous person to make rapid
progress in expanding company.
ELECTRONIC engineer required for small but
busy laboratory engaged in development of
electronic instruments, interesting work with
scope for ideas and initiative, exceptional
opportunities for promotion.-Rivlin Instru-
ments, Ltd., Doman Rd., Yorktown Industrial
Estate, Camberley, Surrey. [7234

DRAUGHTSMEN required for Government
Industrial establishments near London,

salary E550-£1,015 according to age and quali-
fications, opportunities for further education
and eventual establishment-Box 0751. [7247

RADIO Mechanics wanted immediately, work-
shop and aircraft experience essential: pay

according to ability-Apply: Chief Radio En-
gineer, Dan -Air Engineering, Lasham Airfield.
Nr. Alton, Hants.
FOREMAN required to run electronic srin725a117

batch production unit at new factory near
Camberley, early promotion available to am-
bitiousox0673. person who can show real ability.-
B

RADIO Servicing Engineers and Fault Finders
urgently required for work on electronic

equipment; apply in writing or by telephone
to-Electronic Machine Co., Ltd., Mayday Rd.
Thornton Heath 3788. [7224
LEEDS Radio & Television Co. requiEr7ea4

number of fully qualified and experienced
senior service engineers.-Write, stating age.
experience and enclose copies of references.-
Box 1001. [7290
SEVERAL attractive and senio Positions areoffered In the development and industria,
application of modern non-destructive testing
techniques; the positions will be in the follow-ing fields:-

rELECTRONIC Circuit Development.
2) PROPERTIES of Materials.
3) PHYSICAL Investigation and Measurement.

They offer good scope to men of initiativeand experience in the above fields; salaries
will be commensurate with the candidate's
qualifications and experience.
Applications should be made in writing in the
first instance, giving full details of qualifica-
tions, previous experience, age and salary re-
quired and be addressed to:-
PERSONNEL Department,
KELVIN & HUGHES, Ltd.. New North Rd.,
liarkIngstde, Essex. (7209

OPPORTUNITIES
IN RADIO

Get this FREE Book !

'ENGINEERING
OPPORTUNITIES'
reveals how you can
become technically quali-
fied at home for a highly
paid key -appointment in
the vast Radio and Tele-
vision Industry. in 148
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit.

, 1. R. E., City &
Guilds, Special Tele-

vision, Servicing, Sound
Film Projection, Short

Wave, High Frequency and
General Wireless Courses.

We definitely Guarantee

" NO PASS -NO FEE 99

If you're earning less than £18 a week this
enlightening book is for you. Write for your
copy today. It will be sent FREE and
without obligation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
388b COLLEGE HOUSE,
29-31, WRIGHT'S LANE.
LONDON, W.S.

CABINETS
for

Goodmans, G.E.C.,
Wharfedale,

Jensen.

HI -F1
Equipment and

Records supplied

Open till 5.30
Saturdays.

A. DAVIES & CO. (Cabinet Makers)
3 Parkhill Place, off Parkhill Road, London
N.W.3. GULLIVER 5775

TELETRON SUPER INDUCTOR COILS

Fer to Rod Aerials. Wound on high permeab licy
Ferroxcube rod, Medium wave 8/9, Dual wave 12/9.

Type HAX. Sele tive crystal
diode coil for tape and quality
amplifiers, MW 3/-, LW 3/6.
Dual wave TRF Coils,matched
pairs (as illustrated) 7/ -
pair. Type S.S.O. Supersonic
Tape Ose. coil, provides
6.3 v. 3 a. RF for pre -amp
heater. Eliminates induced

50 c/s hum, 40/100 kc, I5/- ea. Transistor coils, etc.
Available from leading stockists. Stamp for
complete data and circuits.

THE TELETRON CO. LTD.,
266, Nightingale Rd., London, N.9. How 2527
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BALEise,utwusto
ifignigfigimRADIOulumulas

The
Full -

Range
ULTRA

TWELVE
Tone resonant:

20 c/s.
20-25,000 c/s

£17. 10.0

The

BRADFORD PERFECT BAFFLE

A COMPACT enclosure ensuring realism
and clarity of reproduction with NO
BOOM.

A comprehensive range for single- and
multi -speaker systems is available.

From L8/15/0 for I7in. x I7in. x I2 in,

We are demonstrating the GOODSELL
" Golden Range," the ORTOFON Pick -Ups
and the WOOLLETT Transcription Gramo-
phone Turntable.

Daily: 9 a.m. to 6 p.m.
Saturdays: 9 a.m. to Noon.

17, Charing Cross Rd.,
London, W.C.2

Tel.: TRAfalgar 5575
(opp. Garrick Theatre)

LIMITED

Trade & Export enquiries to:-

JOHN LIONNET & COMPANY
(at above address)

SITUATIONS VACANT
AUDIO and television engineer required by

leading manufacturer, applicants to submit
full details of qualifications and experience: all
applications treated as strictly confidential.-
Box 0303. [7187

AUDIO engineers required for progressive
positions in expanding organisation; men

with experience of development test and service
work apply to Personnel Manager, E.A.R., Ltd..
The Square, Isleworth. Tel. Hou. 6256. [7239

ASSISTANT to Chief Inspector required for
work in quality control laboratory of

Electronic Component Manufacturer (E, Lon-
don); applicant should be interested in elec-
trical measurements.-Write Box 0334. [7191
QOPERVISOR required by leading manufac-

turer,, of high quality loudspeakers and micro-
phones; experience in this field and ability to
control female staff essential; full particulars
and wages required.-Box 0939. [7275
P ERSONAL assistant required by owner of

London retail radio and electrical business
of good standing; congenial position and good
prospects for capable and conscientious person;
state age and full details of career.-Box 0768.

17951WANTED, a keen young electronics engineer
who wants to try his hand at selling high

quality electronic components; must be pre-
pared to make periodic visits to the Continent;
apply, giving full details of education andcareer to-Box 0584. [7222

THE Research Laboratories of the General
Electric Co.. Ltd., North Wembley. Middle-

sex, have several vacancies for technical
assistants.-Please apply in writing to the StaffManager (Ref. RLB/137). giving full detailsof oualifications. experience and age. f7153
 TIREMEN required for model shop and pro-

duction prototype wiring of electronic
equipment, good rates payable according toability and experience.-Apply to Personnel
Officer, McMichael Radio. Ltd., Wexham Rd.,
Slough, Bucks. 17244

EXPANDING electronics laboratory seeks de-
velopment engineers with audio experience

H.N.C. or equivalent qualifications; pleasant
working conditions.-Pamphonic Reproducers,
Ltd., Dalston Gdns., Stanmore, Middx. Woi.
4014. [7103
TNSPECTOR required for electronic equip-'. ment and components; good remuneration
and excellent prospects for advancement in
expanding company.-Rivlin Instruments, Ltd.,
Doman Rd., Yorktown Industrial Estate,
Camberley, Surrey. Tel. Camberley 2507-8.

17241
VLECTRONICS service engineer required to

deal with Hammond Organ installations
and servicing; the applicant should have a
knowledge of electronic organs, be able to drive
and understand music.-Apply Boosey &
Hawkes Engineers, Ltd., Deansbrook Rd., Edg-
ware, Middx. Tel. Edg. 5581. [7242

ENGINEER required, able to drive and ex-
perienced all makes, for leading firm in

South Wales holding all main agencies; good
conditions, permanent position; willing to paytop wages.-Apply, stating particulars of ex-perience and wages required, and whether
accommodation wanted, to Box 0227. [7178

TEST Engineer.-We have a vacancy for an
engineer to take charge of production

testing of electronic instruments; the work is
varied and interesting, candidate must have
had considerable experience in the industry.-
Write or 'phone British Physical Laboratories,
Radlett 5674. F7285

ASSISTANT Chief of Test required in rapidly
expanding small company in the electronic

industry; applicants must have knowledge of
electronics and A.I.D. procedure; apply inwriting giving full particulars to the-Electronic
Machine Co., Ltd., Mayday Rd., Thornton
Heath. [7226

TV service engineers, R.T.E.B. and C. & 0.
standards, required by old -established

dealers with leading agencies, 44 -hr. week,
accommodation available.-Write stating ex-
perience etc., and salary required to Wycombe
Electrical Supplies. Ltd., 51-52, Oxford St.,
High Wycombe, Bucks. Tel. High Wycombe 457.

17246
IV ELVIN & HUGHES (AVIATION) require
IX Field Service Engineers for work on in-
troduction of new aircraft instrumentation
systems. Practical work on aircraft, instru-
ment and electronic equipment is essential and
applicants should possess Higher National Cer-
tificate in Electrical or Mechanical Engineering
or equivalent.
SALARY will be paid according to Qualifica-
tions, experience and ability, but is based on
generous scales, and adequate payment during
illness and contributory pension scheme. etc.,
are in operation. Canteen, medical services.
sports and social facilities are also provided.
APPLICATIONS should be made in writing
giving full details of age, qualifications, ex-
perience, etc to the Personnel Manager,
Kelvin & Hughes, Ltd., Winchester Road.
Basingstoke. F7200

ASENIOR Electronics Engineer is required
for a responsible position in the Research

Group of A. V. Roe & Co., Ltd., Hanworth
Lane, Chertsey, Surrey; applicants must have
graduate or equivalent qualifications and have
had research experience on servomechanisms.-
Apply in writing to the above address giving
details of qualifications and experience. [7216

TheGILSON

8 -WATT OUTPUT

TRANSFORMER
Type WO 1059

For inexpensive high fidelity

Size 3 x 22 x Sin. Lp 55H, Llp 26 mH,
Rp 3500, 6,00052 A -A primary,
tapped 3.7-8-15f1 secondaries. The
tapped secondary windings have been
carefully arranged to maintain the
high frequency response and high
efficiency on all tappings. Adequate
low frequency performance to below
30 c/s.

Suitable for use with the Mullard
Amplifiers requiring 6,00052 A -A load.

List Prices:
Type WO 1059/WE wire 36,_
ends, as illustrated.

or
Type WO 1059/P with drop -
through solder spill panel. 44/ -

TRANSISTOR TRANSFORMERS
Types WO 929/4 and WO 930/4

for the

MULLARD 4.5V. 200mW AMPLIFIER

Types WO 929/6 and WO 930/6 or
WO 1072/6 and WO 1073/6
miniature 6V.
WO 1072/9 and WO 1073/9
miniature 9V.

for the 6 and 9 VOLT VERSIONS

Also a good range of 5, 10 and 20 watt
P.A. Transistor Amplifier Transformers
of advanced design and moderate cost.

Prices on application.

R. F. GILSON LTD.
1 la ST. GEORGE'S RD., WIMBLEDON, S.W.19

Phone: WIMbledon 5695

Makers of a comprehensive range of
HEAVY DUTY MAINS, NEON and

FLUORESCENT LIGHTING TRANSFORMERS



196

JUSY PUBLISHED

WIRELESS WORLD SEPTEMBER, 195;

UNDERSTANDING
HI-FI CIRCUITS

Price 23/-. Postage I/..
By N. H. Crowhurst.

Basic Mathematics For Radio and
Electronics by F. E. Colebrook. 17/6.
Postage 6d.

Transistor Techniques a Gernsback
Lib. I2/-. Postage 6d.

Electronic Computers, by T. E. Iva!!
25/-. Postage 1/-.

The Electronic Musical Instrument
Manual, by A. Douglas. 35/-. Postage
1/-.

Telecommunications. Principles and
Practice, by W. T. Perkins. 21/-. Pos-
tage 6d.

Television Receiver Servicing, Vol.!,
by E. A. W. Spreadbury. 21/-. Postage

Television Receiver Servicing, Vol.
2, by E. A. W. Spreadbury. 21/-. Postage
1/-.

The Radio Amateur's Handbook,
by A.R.R.L. 1957 ed. 32/6. Postage 1/6.

Radio Valve Data, Compiled by
"W.W." 5/-. Postage 6d.

THE MODERN BOOK CO.

19-23 PRAED STREET
LONDON, W.2

BRITAIN'S LARGEST STOCKISTS OF
BRITISH AND AMERICAN

TECHNICAL BOOKS

Please write or call for our catalogue.
PADdington 4185. Open 6 days 9-6 p.m.

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD. BAR. SHEET. TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES

No Quantity too Small. List on Application
H. ROLLET & Co. Ltd.

6 Chesbam Place, S.W.I. SLOane 3463
ALSO AT LIVERPOOL, BIRMINGHAM,

MANCHESTER, LEEDS

LYONS RADIO LTD.
RADIO EXHIBITION. Once again we are holding
a grand BARGAIN SALE to coincide with the com-
mencement of the Radio Exhibition. Our premises
are about a mile and a half from Earls Court, so if in
town don't miss this opportunity of securing some
of the many Bargains which will be displayed, all
at CLEARANCE PRICES. Examples:- Chassis for
19in. rack mtg. from 2/6, Indicator Units with C.R.T.
from 17/6, Dictaphone with double recording head,
£25: R.1155's from 25, etc., etc. If required, we
can arrange despatch of purchases.
TRANSFORMER BARGAINS. All primaries 220/240v.
45/65 cycles. "A" 600/0/600 v. at 625mA, 6.3 v. at
3.5A four, times (2 of these windings being insulated
to 1KV. peak) and 1 x 6.3 v. at 1A. Size Si x 74
x6} ins. PRICE 63/-, carriage 5/6.

"13" 595/0/595 v. at 500mA., 6.3 v. at 3.5A. twice,
6.3 v. at 2.5A. twice and 6.3 v. at IA. Size 64 x 74
54 ins. PRICE 52/6, carriage 5/6. "C" Single 50v.
winding at 550mA. Size 45 x 31 x 21 ins. PRICE 12/6.
post 2/...
MINIATURE POTENTIOMETERS. Approx. 1- inc.
dia, 4. Spindle in. dia. x 4 in. Weight # oz.
Values:- 3, 5, 20, 250, 500, 1K, 10K, 200K. ohms.
Sample 2/8, 3 for 6/, 6 for 91-, 12 for M. post paid.
SIGNAL GENERATOR. American made, type 1-222-A.
Frequency range 8-15 Me/s., and 150 to 230 Mc/s.
In condition as new. Please send S.A.E. for further
details. PRICE £25. Pius carriage.
METER RECTIFIERS. Westinghouse F.W. bridge
type, imA. PRICE 5/6, post paid.

3 GOLDHAWK ROAD (Dept. M.W.),
SHEPHERD'S BUSH, LONDON, W.12

Telephone: Shepherd's Bush 1729

SITUATIONS VACANT

TECHNICAL
assistant age 20/25 with experi-

ence of simple electrical circuits and capable
of wiring test equipment, conversant with A.C./
D.C. theory and able to read circuit diagrams.
required by manufacturing concern in London.
W.4; salary £10-£.12 per week. -Write Box 0974.

ELECTRONIC Development Engineer required[7279
for work on industrial control equipment

in rapidly expanding small company; applicants
would be expected to work without supervision
and on own initiative; at least H.N.C. or equi-
valent standard required. -Apply in writing to
Electronic Machine Co., Ltd., Mayday Rd.,
Thornton Heath. [7225
ABLE electronic engineers required for varied

and interesting work in rapidly expanding
research department, experience of pulse tech-
niques of ultrasonics desirable but not as essen-
tial as initiative and capability.. -Write giving
details of qualifications, experience, age and
salary required to Ultrasonoscope Co. (London).
Ltd., Sudbourne Rd., London, S.W.2. [7248
APPLICATIONS are invited for the post of

television camera control operator, prime
consideration will be given to those applicants
with qualifications in electrical engineering and
experience in TV broadcasting. -Applications
should be made in writing to A.G.M. (Staff),
Associated Rediffusion, Television House,
Kingsway, W.C.2. [7229
etiSSEX-BY-THE-SEA. Television Service
L., Technician; enjoy your work in healthy
Chichester, capital city of West Sussex; emi-
gration causes vacancy for fully skilled man in
century -old family music/radio retailers, mainly
bench work, but some driving, R.T.R.A. wage
rates. -Write or call, Austin Storry's, 83,
North St., Chichester. [7288
TECHNICAL staff required for test and fault

finding on television relay equipment;
Technical knowledge up to first year C. & G.
standard, with experience in use of measuring
instruments. -Write stating qualifications, ex-
perience and present salary, to C.E. Dept.,
British Relay Wireless, Ltd., 397, Albany Rd.,
Camberwell, S.E.5. [7210

TELEVISION engineer with good technical
and practical training required by old -

established dealers holding all main agencies;
vacant house available immediately with first
class salary and permanency to right man. -
Apply, giving full details of experience, A. E.
Hughes & Sons, 28, Clarence Place, Newport.
Mon. [7277

VACANCIES exist for draughtsmen for design
and production drawing of tele-communica-

tions and electro-mechanical instruments, appli-
cants shoula have recent experience in similar
fields: possession or Ordinary National or
Higher National Certificate would be an advan-
tage; pay £470 rising to L742 -starting pay
according to age and ability. -Reply Box 0525.

1-7218
DRAUGHTSMAN! Senioror intermediate

detail draughtsman required by Electronic
Instruments, Ltd., Lower Mortlake Rd., Rich-
mond, Surrey. Previous electronic experience
not essential but desirable. 5 -day week, can-
teen, social club, pension scheme. -Apply to the
Company giving quallifications and quoting

reference T/WW/A. [7281

LECTRONIC Development Engineers; aE Midlands manufacturer has vacancies for
Development and Junior Development Engi-
neers for work on domestic television receivers;
experience is preferred and minimum qualifica-
tion is H.N.C.-Those interested should write
giving a full account of experience and quali-
fications to the Personnel Manager (Ref. EDE),
Box- 0449. [7212
ELECTRONICS! Electronic Instruments, Ltd.,

Lower Mortlake Rd., Richmond, Surrey,
have vacancies for junior and semi -senior
engineers for instrument final testing; these
are staff positions offering interesting and
varied jobs with a bright future in this rapidly
expanding company; five-day week, pension
scheme. -Apply to the company, giving quali-
fications and quoting reference T/WW/A.

[7286
SENIOR Laboratory Technician (temporary

in the first instance) reed, at Norwood
Technical College, Knight's Hill, S.E.27, in
Telecommunications Engineering and Radio
dept., for maintenance of equip. and instru-
ments, upkeep and supervision of laboratories,
and storekeeping; salary scale £465 to £578 and
to £690 with specified qualifications; further
parties. and appl. forms (returnable within 14
days) from the Secretary. (1240). [7202

LABORATORY
assistants with experience of

electronic circuitry required to work in a
guided weapons project; qualifications should
be O.N.O., G.C.E. or C. & G. equivalent, but
applicants without these qualifications will be
considered; successful applicants will be en-
couraged to advance to a more senior status. -
Please write in confidence to the Personnel
Manager (Ref 59C), de Havilland Propellers,
Ltd., Manor Rd., Hatfield, Herts. [7274

DIGITAL Computers. There are vacancies
for a junior and a senior electronics engi-

neer at the Chertsey Laboratories of A. V.
Roe & Co., Ltd., in connection with the devel-
opment of advanced airborne digital computers;
qualifications required are O.N.C. or equivalent
for the junior post, and graduate or H.N.C.
for the senior post. -Apply giving details of
qualifications and experience to A. V. Roe &
Co., Ltd.. Hanworth Lane, Chertsey, Surrey.

[7203

NEW S.T.C. AND " WESTAL1TE "
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain. Latest Current
Products. NOT Surplus.

REVISED PRICES (3rd JUNE)
S.T. & C. E.H.T. K3/15, 5/-; K3/45, 9/4;
K3/50, 9/10; K3/100, 16/8; all post 4d. extra.
BRIDGE CONNECTED FULLWAVE.
17v. la., 13/4; I.5a. 26/6; 2.5a. 32/6; 3a.
30/6; 4a. 38/-; 5a. 38/6; all post free. 33v.
0.6a. 22/3; la. 22/9; I.5a. 45/-; 2a. 54/-; 3a.
54/-; 4a. 64/-; 5a. 68/-, all post 1/6. 54v. Ia.
33/-; I.5a. 62/-; 2a. 74/-; 3a. 74/-; 5a. 97/-.
72v. la. 42/- I.5a. 78/-; 2a. 95/-; 3a. 95/-;
5a. 124/-; 100.v. la. 61/-; I.5a, II2/-; 2a. 134/-;
3a. 134/-; 5a. I80/-, all post I/ 10.
BRIDGE CONNECTED WITH fin.
SQUARE COOLING FINS 17 v. 6 a.
53/7; 10a. 61/-; post 2/3.
BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or fin. SQUARE
COOLING FINS. Both types, same price.
I7v. I2a. 95/-; 20a. 120/.; 30a 172/-' 50a.
280/-; 33v. 6a. 89/-; 10a. 102/-; I2a. I76/-;
20a. 202/6; 54v. 6a. I24/-; 10a. 144/-; 72v.
6a. I60/-; 10a. 1861-; 100v. 6a. 227/6; 10a.
270/-, all post 3/-.

REVISED PRICES (7th FEB.)
" WESTALITE " (BRIDGE). 12-15v. D.C'
0.6a., 121-; I.2a., 30/-; 2a., 32/6; 2.5a., 49/-;
5a., 37/6; 10a., 64/6; 20a., 117/6; 30a., 171/-;
50a., 278/-; 24v. 1.2a., 30/-; 2.5a., 49/-; 5a.,
60/-; 10a., 109/6; 20a., 208/-; 36v. I.2a., 47/6;
2.5a., 84/-; 5a., 82/6; 10a., 154/6; 100v. I.2a.,
82/6; 2.5a., 154/6; 5a., 195/6; 10a., 391/-.
All post extra from I/6-3/-. E.H.T. Rects.,
14D134, 25/-' 36EHT60, 35/10, post 4d.
1 m.a. A.C./D.C. meter-rects., 14/6.

Wholesale and Retail
Special Price for Export and Quantity

T. W. PEARCE
66 Great Percy Street, London, W.C.1
Off Pentonville Road. Between King's Cross and Angel

LOCKWOOD
makers of

Fine Cabinets
and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY
(WOODWORKERS) LTD.

Lowlands Rd., Harrow, Middlesex. Byron 3704

ODDIE FASTENERS
Pat. 507249

THIS FASTENER WITH ENDLESS
APPLICATIONS -SIMPLE -POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Illustrated brochure and other information
will be gladly sent on request.

DEPT. "W.W."

Oddle,Bradbury&Cullitd.,Southampton
Tel.: 55883 Cables: Fasteners, Southampton
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TELEPHONE SETS
IN ATTRACTIVE BAKELITE CASE
BRAND NEW EX -GOVT. "F" TYPE

Ideal between 2 or
more positions up to
five miles. STORE
FACTORY AND
OFFICE; FARM
BUILD-INGS;
G A R -
D E N
SHED

and HOUSE. 2 sets in individual
carrying cases, complete with long
life batteries, bells, ringer and
1001g. telephone cable.

per pair£7. 1 0.0 Carr. (G.B.) 9/6

DON 3 telephone cable NEW I mile drum
8.5/10/-, carr. extra.

SPECIAL OFFER OF

AERIALYMASTS

36Kitscomf.comprise -9 9 2In. diaHIGH
Steel (Copper Plated) Sections of 4ft
length, top -section and base, Pickets,
Guys and Fittings.

YOU can purchase this nor-
mally expensive MAST for a
fraction of its cost, i.e.,

C7.10.0 ONLY
(Carr. 15/13)

Please add gl. for (returnable)
wooden carrying case.
The MAST is particularly suit-
able to take aerials for Tx.,
Ex., F.M. and T.V. (especially
COMMERCIAL), and has many
other uses. Extra 4ft. sections
can be supplied at 11/8 Per

, section.

U.S.A. 45ft. AERIAL MAST (10 sections 4ft.
Gin. x 23n., guys, etc.) This entirely new and complete
set in canvas carrying bag 212/10/- each, ca.,, 17/6
or 2 sets with additional low and high frequency antenna
£25 pair. Can. extra..

ARMY TYPE 32FT. MASTS similar to above
but 10 lie. screw -sections, suitable for per-
manent lightweight installation. Kit in canvas
bag, L5/10/-, carriage 12/6.

TRUVOX
:,' and TAN NOY

LOUD
HAILERS

EX-GOV.
Halnmdpliendgacnacpe. 871w(lett

price 25/., post 3/6.
50/. pair carr. paid

Brand New TELEPRINTER EQUIPMENT
CREED AUTOMATIC TRANSMITTER

No. 6S4/N for telegraph working, in original
Cases.
RECTIFIER UNITS 268. Input 110/230 v.
A.G. Output 80+80 volts. In original cases.
TELEGRAPH RELAYS 299 AN.

Also other equipment.
TELEPHONE SWITCHBOARDS

......-

A. D. 1240.

and

- others -
spares
etc.

G.P.O. SWITCHBOARD TL.1806 10 lines,
thru' connexion, E12/10/-, carriage 15/..

Complete Intercom telephone system for £50
Comprising (I) switchboard, (10)Tele.F exten-
sions (as above), and I mile drum of Don 3
telephone cable Carriage extra.

Quantity & Export enquiries are invited for
all above items, also other Electronic Com-
ponent parts.

HATTER & DAVIS (RELAYS) LTD.
lee, RESEAL ROAD, LONDON, W.10. LADbroke 0886

SITUATIONS VACANT
TECHNICAL assistant (electrical) for interest-

ing experimental work on control gear for
small to medium sized motors, battery changing
equipment, etc.; O.N.C. in electrical subjects is
desirable, plus some industrial experience;
modern factory, good working conditions, can-
teen; attractive salary to right man. -Apply in
writing to J. Dewar, Personnel Officer, Lansing
Hant
Bagnall, Ltd., Kingsclere Rd., Basingstoke,

s. [7276

elVERSEAS.-£660 starting basic salary, plus
V allowances and all found when abroad, for
electronic technicians to maintain and operate
equipment on seismic field crews; academic
qualifications to H.N.C. or equivalent, or
genuine practical experience to this standard:
liberal home leave; permanent career for men
prepared to accept responsibility and work in
camp conditions in all parts of the world. -
Box 0770. (7255

MAINTENANCE engineer with H.N.C. in
electronics or equivalent qualifications

required for installation and maintenance of
production test equipment used in connection
with the manufacture of industrial valves and
semi -conductors; duties to involve a certain
amount of design and construction, supervision
of the test maintenance department, respon-
sible to the works engineer; salary commen-
surate with qualifications and experience. -
Apply
PERSONNEL Officer, The British Thomson -
Houston Co., Ltd.. Carholme Rd., Lincoln.

[7240
LABORATORY STEWARD required for Ad-

vanced Radio and Electronics Laboratory:
should have practical experience of radio or
electronic equipment, O.N.C. in Electrical
Engineering, or C. & G. Intermediate Certifi-
cate in Tele-communications or Radio Servic-
ing would be an added oualification; part-time
day release granted (under 21) for approved
studies. Salary: Under 21: £215 (at 16) to
£317 10s (at 20). 21 and over: £424-£552
according to age, qualifications and experience.
-Apply to the Clerk to the Governors, South
East Essex Technical College, Longbridge Rd..
Dagenham. (7289

THE General Post Office has vacancies for
Radio Operators at its coast radio stations

and applications are invited from men between
21 and 35 years of age who hold the Post-
master General's First Class Certificate of
Proficiency in Radiotelegraphy or en equiv-
alent certificate issued by an Administration
of the Commonwealth or of the Irish Republic;
selected candidates will be considered later
for permanent pensionable posts. -Applica-
tions should be made to the Inspector of
Wireless Telegraphy, Radio Services Depart-
ment, Wireless Telegraphy Section, Union
House, St. Martins -le -Grand, London, E.C.1.

[7100
ELECTRONIC mechanics required at Royal

Aircraft Establishments, Aberporth and
Bedford. Rates of pay on entry for 44 -hour
5 -day week, Aberporth 194/4+30/- merit lead.
Bedford 182/4+38/- merit lead; prospects of
reassessment of rate within one to three months
with any increase back -dated to date of entry;
merit lead can rise to 62/- (Aberporth) or 70/ -
(Bedford); two weeks (88 hours) paid annual
leave; paid sick leave scheme. -Apply, giving
full details of apprenticeship, training (includ-
ing Forces training) and experience to Superin-
tendent (W.W.), Royal Aircraft Establishment,
Aberporth, Cardiganshire; or Superintendent
(W.W.), Royal Aircraft Establishment, Bedford.

[7269

JUNIOR Wireless Telegraphy Operator re-
quired by Falkland Islnds Dependencies

Administration for service In South Georgia
for one tour of three years in the first instance.
Salary according to age and experience in
scale £420 rising to £520 a year; free board
and lodging; free passages; liberal leave on full
salary; candidates must be SINGLE and able
to transmit and receive morse at 25 w.p.m.;
they should be familiar with HF and MF
transmitters; P.M.G. Cert. and ability to read
reports in International Meteorological Code an
advantage. -Write to the Crown Agents, 4.
Millbank, London, S.W.!, state age, name in
block letters, full qualifications and experi-
ence and quote M2C/41977/WF. [7214

MINISTRY OF TRANSPORT AND CIVIL
AVIATION requires electrical engineers

(assistant signals officers) for work on civil
aviation telecommunications networks and elec-
tronic navigational aids. Men or women:
Minimum age 23. Qualifications: First or
second class honours degree in physics or
engineering or Corporate Membership of
Institution of Electrical Engineers or Associate
Fellowship of Royal Aeronautical Society
(candidates who have passed Parts, I, II and
III of Associate Membership or Parts I and II
of Associate Fellowship examinations con-
sidered). Exceptionally candidates of very
high professional attainment without these
qualifications will be considered. Salary with-
in range £635 (age 23) to £1,030 (age 34).
Scale maximum £1,190. Slightly less for
women but subject to improvement under
Equal Pay Scheme. 5 -day week where prac-
ticable. Appointments temporary (not pension-
able) but established (pensionable) appoint-
ments may be obtained by success in open
competition -Further details and forms from
M.L.N.S., Technical and Scientific Register
(K), 26, King St.. London, S.W.1, quoting
D204/7A. f7237

for
use
with
KT 88

TRANSFORMER
TYPE 4N1

Capable of full output of 50 watts
from 25- to 35,000

PRIMARY
6,0000 C.T. tapped 43% and 25%.

SECONDARY
0.450, 1.80, 40, 70, 110, 160,
220 and 300 to handle 50 watts.

Approximate characteristics:
Primary resistance: 500+500.
Primary inductance: 50 hys.

Leakage Reactance:
Primary to secondary: 6 m/Hys.
Half primary to secondary: 3 m/Hys.
Half primary to half primary: 6 m/Hys.

Open type:
5iin. x 4+in. x 5Iin. high.
Fixing Centres: 41in. x 3/in.
Weight: 1411bs.

Potted type: (Hammer Grey finish) :
5in. x 5iin. x 61in. high.
Fixing Centres: 3Iin. x 5in.
Weight: 15Ibs.

Transformer type 4N1 is designed to
handle 50 watts in the Ultra Linear
Circuit where cathode bias is employed.

A 100w. model is available if
required.

SAVAGE
TRANSFORMERS LTD.

DEVIZES, WILTS.
Tel.: Devizes 932.
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SITUATIONS VACANT
RADIO technicians required by International

Aeradio. Ltd., for overseas service; perma-
nent pensionable positions; inclusive salary
from £845 per annum to £1,616 per annum.
tax free, according to marital status; child
allowances; free accommodation, free insurance.
kit allowance, free air passages, generous U.K.
leave: qualified candidates to whom replies only
will be sent please write, quoting R.T., to-
Personnel Officer, 40, Park St., W.1. [0262

APPLICATIONS are invited from engineers of
Higher National Certificate or inter-B.Sc.

standard for interesting investigational and
development work on thermionic valves. Five-
day week, pension scheme, staff canteen, modern
welfare amenities.-Apply, giving full particu-
lars of age, qualifications, experience and
present salary, to Personnel Superintendent,
Siemens Edison Swan, Ltd., Cosmos Works,
Brimsdown, Enfield, Middlesex. [7262

UNIVERSITY of Southampton.-Instrument
Mechanic or Tool Maker, preferably under

30, required for the Mechanical Workship of
the Electronics Department; applicants should
be able to do their own milling and turning
and be capable of producing mechanical ap-
paratus on a " one-off " basis; experience of
precision work is desirable I ut no experience
of electronic techniques is required; excellent
working condition, hours and holidays; staff
superannuation scheme.-Applications in writ-
ing, giving full details of experience and quali-
fications, together with the names of two
persons to whom reference may be made should
be sent to the Secretary and Registrar as soon
as possible. [7207
SENIOR Mechanical Design Draughtsmen are

required by the Design Department of
Murphy Radio, Ltd., to work on radio and
television; experience of similar work is essen-
tial and preference will be given to applicants
between the ages of 25 and 35; this affords an
opportunity to join a successful and expanding
design team providing excellent scope to men
of initiative and originality; Welwyn Garden
City is most pleasantly situated within easy
reach of London, and applicants from the
London area would be eligible for housing after
a period.-Apply by letter initially giving details
of age, experience end qualifications to: Per-
sonnel Department (R.9), Murphy Radio, Ltd..
Welwyn Garden City. Herts. [7259
ITIGH DUTY ALLOYS, Ltd., Research Divi-il sion, Slough, Bucks, invite applications
for an appointment in the Physics Laboratory;
candidates should preferably be either physi-
cists with a good degree and have some know-
ledge of electronics, or electronic engineers to
the standard Grad. I.E.E. with an interest in
applied physics; the successful candidate will
have an opportunity of developing a knowledge
of special applications of X-ray diffraction and
non-destructive methods of determining the
condition of metals and alloys; the salary will
be in accordance with qualifications and ex-
perience and there is a pension scheme in
operation; applications, giving full details,
should be sent to -The Staff Manager, address
as above. [7221
ELECTRONIC Engineer required for Technical

Advisory Laboratory of Design Department:
the work involves research into suitability of
all components end materials for inclusion in
new designs of radio and television, and affords
a practical graduate engineer a fine opportunity
of broadening experience in an interesting
branch of work; a further vacancy exists in the
same type of work suitable for an applicant of
H.N.C. standard; Welwyn Garden City is well
situated in pleasant countryside within easy
reach of London, and applicants from the Lon-
don area would become eligible for housing;
applications giving full details of experience.
age, qualifications, salary expected should be
forwarded initially to-Personnel Department
(R.10). Murphy Radio, Ltd., Welwyn Garden
City. Herts. [7227

TECHNICAL sales/service managers required
for British West African branches of

large British company distributing domestic
radio receivers, V.H.F. radio -telephone
equipment; inter -communications telephones,
domestic and commercial refrigerators, air
conditioners and office equipment, good tech-
nical radio background essential, some com-
mercial experience desirable, familiarisation
course arranged with U.K. manufacturers prior
to departure for Africa, first-class passage,
sea/air, free furnished quarters, full pay on
leave after approximately 18 months' tour,
pension scheme.-Apply in own handwriting,
stating age (preferably between 21 and 30),
whether married or single, full details educa-
tion, qualifications. National Service and busi-
ness experience, original references should not
be sent.-Apply, quoting T.S.S.M., to Box 0991.

f 7287
WAR DEPARTMENT requires lecturers at

R.E.M.E. Training Centre, Arborfield, to
teach either (a) Mathematics and physics from
pre -Senior to O.N.O. standard. or (b) Elec-
tronics or light current subjects from S2 to
H.N.C. standard. University degree or equiva-
lent required. Teaching experience essential
for post (a) and desirable for post (b). Further
training available to successful candidate for
post (b) to enable specialisation in pulse tech-
niques, guided missile techniques or advanced
electronics. Salary £650-£1,025. with usual
allowances for qualifications and experience
according to Burnham Technical Scale for
Assistant B plus special £115 non -pensionable
allowance. Teacher's superannuation. - Fob
particulars and forms from M.L.N.S., Technical
and Scientific Register (K), 26. King St.. Lon-
don, S.W.1, quoting Ref. D.387/6A. Closing
date 14th September, 1957. [7243

GALPIN'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM, S.E.I3
Tel.: Lee Green 0309 Nr. Lewisham Hospital

TEEMS. CASH WITH ORDER
(No C.O.D.)

All Goods sent on 7 days' approval against
cash

P.M. EXTENSION SPEAKERS. 8in. 3 ohm speech coil, in
good condition, 10/, P/P. 1/6.
SMALLROTAtYprOSTATS, point nine slams at 8 amps.,
high quality

EX -GOVT. ROTARY CONVERTORS. 24 volts D.C. Input
50 volts 50 cycles, 1 phase at 450 watts. OUTPUT (com-
plete with Step -Up Transformers) from 50 volts to 230 volts,
0.3/10/- each or CONVERTOR only 99/101- each.
EX -NAVAL ROTARY CONVERTORS. 110 volts D.C.
Input. Output 230 volts 60 cycles I phase 250 watts,
capable of 50 per cent. overload, in good condition, guar.
anteed, weight approx. 110 lb., 213/10/- each.
HIGH FREQUENCY 2 VALVE AMPLIFIERS. New,
two EF37A, 25/-, c/p.

H.P. D.C. MOTORS, 110 volts, 3,000 r.p.m., new 35/-;
starters to suit N.V.R., 25/-.

LARGE METER Movements, fairly low F.S.D., average
6 inch deflection, very high quality, 7/6, p/p. 1/6 each.

MOVING COIL Meters, all 2 to 3 inches dia., damaged
cases or glasses, 3 for 10/- guaranteed one sound meter.
6 for 18/-, two sound meters, no junk.

3 PHASE TRANSFORMER, Double wound, New, 110.220
and 440 V: 2,000 watts, can be used on any combination
at full wattage. £25.
MAINS TRANSFORMERS, all 300/250 volts primaries (New).
Heavy duty. Output combination of 0/6/12/18/24/30/36
volts 4/5 amps. 38/6 each. Ditto 8/8 amps., 51/6 each.
Ditto 15 amps, output, 75/- each. Another combination.
of 0/6/12/18/24 volts 6/8 amps., 51/6 each. Ditto 10/12
amps., 58/8 each. Ditto 25/30 amps. output, 85/- each.

MEDIUM SPOT WELDER TRANSFORMERS. Input
200/250 volts., OUTPUT combination of 0/2/4/13/8/10/12
volts at 50/70 amps., 96/7/6 each. Ditto 120/150 amps.
output. 28/10/- each.
GOOD AMPLIFIERS, complete with valves in working
order. 12 watt 210; 30 watt £20: 59 watt with NO
valves 210.
ELECTRIC LIGHT OR POWER CREDIT METERS. 10 amp.
load 25/-; 20 amp. load, 47/6; 30 amp, load, 57/8. Fully
guaranteed, carriage paid.

PREPAYMENT METERS, 1/- slot, set at 2d. per unit,
10 amp. load, 24/2/6; 20 amp. load, 25/2/6.
ed. SLOT ONLY PREPAYMENT METERS. 5 amp. lead
only, set at 4d. per unit, 52/6 each.

AUTO WOUND Voltage changer TRANSFORMERS. Tapped
0/110/200/230/250 volts, 200 watts. 48/6 each: 350 watts
57/6 each: 500 watts, 76/6 each: 1,000 watts, 26(8(- each,
2,000 watts, £10 each: 3,000 watts, £15 each.

Any TRANSFORMERS made to order within 7 days from
date of order. Please ask for quote. Numerous other items.

MAINS TRANSFORMERS. 110/250 volt input 300/0/300
volt 70/80 M/ampa. 12 volt 1 A. 0-4 volt 2 A. Useful for
Wireless, Model Trains, Chargers, etc., or as an 80 -watt
Auto Transformer 110/250 volts, 10/9 each. Guaranteed.

HIGH QUALITY INDUCTION MOTORS, New, 1.90 H.P.,
230 v-50-1, 1,600 r.p.m.. 50/- pit.

EYE BALL TELEPHONE CALL INDICATORS, 1.000 ohms,
new, 6/- each p/f, rack of ten mounted in frame, SO/-, p/f.
GOOD FILM for cutting into plate else, etc., guaranteed
sound, very fast. Special reduction for clearance. Spools
SUn, by 47 feet, 7/8: and 5}in. by 24 feet, 5/-, p/I.
Large reduction for quantities -

SELENIUM RECTIF/NItS. Full wave, bridge connected,
6 or 12 v. output, 2} amps., 15/6; 4 amps. 25/-. Trans-
formers to suit, 25/ - all p/p.

DITTO RECTIFIERS. 6 amps, 37/8; 8 amps. 50/-. Trans-
formers to suit, 51/ - all p/p.

ASSORTED RESISTANCES, All new, Assorted wattage
and ratings. plain, gold and silver tipped. Our choice,
Ur- per 100. p/f.

TELEPHONE HAND GENERATORS for Phone caning,
small sine, as new, 7/6, pip, 1/6.

P.O. COUNTERS TO 9999, Resistance 400 ohms, fp,
Clients in Eire and Northern Ireland please ask for quota-
tions as to carriage charges. The above charges apply only
to England.

SPLENDID ODD BARGAINS FOR VISITORS.

OPEN ALL DAY SATURDAY

PLEASE PRINT YOUR NAME AND ADDRESS.

SITUATIONS VACANT
AUDIO Amplifiers; a vacancy has occurred

with a well-known electrical engineering
firm situated in the Midlands for a young
engineer to work on the development of high
fidelity and commercial audio amplifiers; can-
didates should have or its equivalent
although consideration would be given to ap-
plicants with O.N.C. and experience in this
type of work.-Those interested should write to
the Personnel Manager (Ref. AA). Box 0447.

17211
ASSISTANT engineers, Grade II, required by

East Africa High Commision Directorate
of Civil Aviation on probation for pensionable
employment; gross salary according to age and
qualificationS up to £1,173 a year in scale £813
rising to E1,341 a year; outfit allowance £30;
free passages; liberal leave on full salary after
each tour 30-36 months; candidates. who
should hold at least two second -year and
preferably one third -year C. & G. certs. in
telecomms.; principles or radio, must have had
a minimum of three years' experience in the
erection and maintenance of ground station
transmitters, radio and radar navigational aids
and aerial systems; they should have up-to-
date knowledge of workshop practice and a
knowledge of teleprinter and perforator equip-
ment or diesel electric power plant mainten-
ance would be an advantage.-Write to theCrown Agents, 4 Millbank, London, S.W.1.
State age, name in block letters, full qualifi-
cations and experience and quote M2C/42260/
WP'. [7228

SITUATIONS WANTED
TELE VISION transmission engineer,

A.M.I.E.E., long and wide experience, seeks
chief engineer or similar post.-Box 0879. [7867
A .M.Brit.I.R.E., resourceful, energetic, with

1-1 varied research, test, production, sales,
advertising, publishing, executive experience
since 1932, seeks change, September/October,
N.W. London, S.W. Herts.-J. & B./E..F.O.B. 113, 60, Market St., Watford, Herts.

[7231
TECHNICAL TRAINING

LEARN It as you do it-we provide practice'
equipment combined with instruction in

radio television, electricity. mechanics,
chemistry, photography, etc.-Write for fulldetails to E.M.I. Institutes, Dept. WW47, Lon-
don, W.4. [0006

CITY and Guilds (Electrical, etc.) on "No
Pass-No Fee " terms, over 95% successes.

For full details of modem courses in allbranches of Electrical Technology send forour 144 -page handbook, free and post free,
B. I. E.T. (Dept. 388A). 29, Wright's Lane.
London, W.8. [0117

TUITION
MOTHING succeeds like success! What we

have done a thousand times we ran do again
for you-see the B.N.R.S. advt. page 70. [C172

WIRELESS operating; attendance and postal
courses.-Stamp for reply to Manager, The

Wireless School. Manor Gdns.. London, N.7,
[0104

'CULL -TIME courses for P.M.G. Cents.,
C.G.L.I. Telecommunications, Radar Main-

tenance Cert, and B.Sc.(Eng.); prospectus free.
-Technical College. Hull. [0111

WIRELESS.-See the world as a radio officer
in the Merchant Navy; short trainingperiod; low fees. scholarships. etc.. available;boarding and day students; stamp for prospec-

tus.-Wireless College, Colwyn Bay, [0018
T/11 & Radio.-A.M.Brit.I.R.E., City &

Guilds R.T.E.B. Cert., etc., on " No Pass-No Fee'' terms; over 95% successes-De-
tails of Exams and Home Training Courses
in all branches of Radio and T/V, write for
144 -page Handbook-Free. B.I.E.T. (Dept.397A), 29, Wright's Lane, London, W.8. [0116

A.M.I Mech.E.. A.M.Brit.I,R.E., City andGuilds, etc., on " No Pass-No Fee "terms, over 95% successes-or details ofExams and courses in all branches of Engineer-ing. Building, etc., write for 144 -page Hand-
book-Free: B.I.E.T. (Dept. 387B). 29, Wright's
Lane. London. W 8 [0118

A LL EXAMINATIONS easier to pass by I.C.S.
home study methods, A.M.Brit., C& G. Telcoms., P.M.G. Cert. in Wireless

Telegraphy, radio and TV servicing, etc.-Write
for free prospectus: International Correspon-
dence Schools, Dept. CL.42A, Kingsway, Lon-
don, W.C.2. [0033

LEARN -AS -YOU -BUILD Course in basic
radio, electronic and electrical theory with

Practical training, building a 4 -valve receiver
and superhet signal generator and multi-
tester.-Write for free book International Corre-
spondence Schools, Dept. CL.42, Kingsway,
London, W.C.2. [0350

INCORPORATED Practical Radio Engineers'
home study courses of radio and TV

engineering are recognized by the trade as
outstandii.g an i authoritative. Moderate fees
to a limited number of students only. Sylla-
bus of Instructional Text is free. " The Prac-
tical Radio Engineer " journal, sample copy,
2/-; 6,000 Alignment Peaks for Superhets,
5/9 -Membership and entry conditions book-
let 1/- all post free from the Secretary.
I.P.R.E., 20, Fairfield Rd., London, N.B. WON
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TUITION
TRAIN at home for a better position or a

new hobby -We offer comprehensive
modern home tuition courses covering over 100
careers and hobbies, practical equipment sup-
plied with many courses. -Write for free bro-
chure stating subject of interest, to: E.M.I.
Institutes, Dept. WW 39. London, W.4. (Asso-
ciated with H.M.V.) [0180
'CREE I Brochure giving details of Home

Study Training in radio, television and all
branches of electronics. Courses for the hobby
enthusiast, or for those aiming at the
A.M.Brit.I.R.E., City and Guilds, R.T.E.B.,
and other professional examinations. Train
with the College operated by Britain's largest
electronics organization; moderate fees. -Write
to E.M.I. Institutes, Dept. WW28, London, W.4.

[0179

BATTERSEA College of Technology. Micro-
wave Physics. -The following courses in

Microwave Physics for part-time and evening
students will commence in October, 1957: (a)
M.Sc. degree of the University of London.
(b) The post -graduate diploma of the College,
D.C.T. (Batt.). (c) Post -graduate on (i)
Microwave Theory, (ii) Microwave Techniques
and Measurements -Application forms and
further details may be obtained from the Sec-
retary (Microwave Course), Battersea College
of Technology, Battersea Park Road, London,
S.W.11. [7201

AUCTIONS
SALES every Thursday at 11 a.m.
EASTERN Auction Mart, Ltd.
TELEVISIONS, radios. fridges, wash/machines.
etc., etc.
ENTRIES accepted working or not.
15% commission on lots sold (min. 10/-). No
sale, no charge.
WE collect in Greater London area.
WHITEHORSE Lane, Mile End Rd., Stepney.
E.1.
STEPNEY Green 3993, 3296, 1033. [0125

BOOKS, INSTRUCTIONS, ETC.
BBIBLIOGRAPHIES.-Classified Bibliographies:Printed circuits, colour television (with two
supplements), 2/9 each, post free, from the
Television Society, 164, Shaftesbury Ave.
W.C.2. [7264
" TELECOMMUNICATIONS (Principles) I

and II In m.k.s. Units " covers every-
thing for these C. and G. exams., numerous
worked examples, price 10/6; also " Radio
Reference " covers everything from basic prin-
ciples to VHF, transmitters, aerial arrays, FM,
etc., 180,000 words, 588 price 25/-.-Riddi-
ford, 384, Tilehurst Rd., R

flgs.eading,
Berks. [7232

SOUTHERN RADIO'S
WIRELESS BARGAINS
TRANSRECEIVERS. Type "18" Mark III. Two
Units (Receiver and Sender). Complete with Six
Valves, Microammeter etc. in Metal Carrying
Case. Untested, without guarantee but COM-
PLETE E2/18/6
RECEIVERS R.I09. Short Wave Receiver com-
plete in Case with eight valves. Built-in Speaker
and 6 - volt Vibrator Pack. Untested, without
guarantee but COMPLETE E2/18/6
ATTACHMENTS for Type "38" Trans -
receivers. ALL BRAND NEW: Headphones 15/6;
Throat Microphones 4/6; Junction Boxes 2/6;
Aerials, No. I 2/6, No. 2, 5/-; Webbing 4/-;
Haversacks 5/-; Valves-A.R.P.I2 4/6, A.T.P.4,
3/6; Set of FIVE VALVES 19/- the set.
ATTACHMENTS for "18" Transreceivers. ALL
BRAND NEW. Headphones 15/6; Hand Micro-
phone 12/6; Aerials 5/-; Set of 6 Valves 30/-.
RESISTANCES. 100 Assorted useful values.
New wire end 12/6.
CONDENSERS. 100 Assorted. Mica; Tubular;
etc. 15/-.
BOMBSIGHT COMPUTERS. Ex-R.A.F.
NEW. Hundreds of Components, Gears etc.
Ideal for Experimenters 0.
LUFBRA HOLE CUTTERS. Adjustable fin
to 31 in. For Metal, Plastic, etc. 7/-.
QUARTZ CRYSTALS. Types F.T.24I and
F.T.243. 2 -Pin, fin. Spacing. Frequencies between
5,675 kcs. and 8,650 Kcs. (F.T.243). 20Mm. and 38.8
Mcs. (F.T.24I. 54th Harmonic) 4)- each. ALL
BRAND NEW. TWELVE ASSORTED CRY-
STALS 45/-. Holders for both types 1/- each.
Customers ordering 12 crystals can be supplied
with lists of Frequencies available for their choice.
MORSE TAPPERS. Standard type 3/6; Extra
Heavy on Base 5/6; Midget 2/9.
TRANSPARENT MAP CASES. Plastic
I4in. x lOfin. Ideal for Maps, Display, etc. 5/6.
DINGHY AERIALS. Ex-U.S.A. Reflector
Type 4/6.
STAR IDENTIFIERS. Type I A -N Covers both
Hemispheres 5/6.
CONTACTOR TIME SWITCHES. 2 Impulses
per sec. in case 11/6.
Post or carr. extra. Full list Radio Books, etc., 3d.
SOUTHERN RADIO SUPPLY LTD

I I LITTLE NEWPORT STREET,
LONDON, W.C.2. GERrard 6653.

THIS MONTH'S OFFERS
FIELD STRENGTH ABSORPTION
WAVEMETER. Type TS-509/IJR direct
calibration 90/400 Me/s. Ready for immedi-
ate use; no batteries or mains required. Com-
plete with sealed Microammeter 0-50 isA, crystal
and built-in adjustable -wave telescopic aerial.
All housed with instructions in lightweight,
portable die-cast case with lid.
FREQUENCY WAVEMETER TYPE T.E.
149/B. Mains operated, 200 Re/s. to 20 Ws.,
accuracy 0.005%. Complete with valves,
Crystal, Power Pack and instruction booklet.
Lab. tested and guaranteed.
FREQUENCY METER, CRYSTAL CALI-
BRATED TYPE L.M.14. battery operated,
125 lies. to 20 Me/s., accuracy 0.01% brand
new, lab. tested and supplied with charts and
instruction booklet, ready for use. This Instru-
ment is identical in use to the famous B.C.221.
SPARES FOR A.R.88 RECEIVERS, all
lab. tested and guaranteed. Mains and Output
Transformers, I.F. and V.F.O. Transformers.
Mains Var. Condensers, Trimmers, Band
Switches, Block Condensers, etc. Write for list.
TEMPERATURE CONTROL OVENS.
280 volts A.C. Admiralty Pattern. Ideal for
quartz Crystals, give stability of 2 parts in a
million with suitable crystals. Fitted Thermo-
stat and Thermometer, temperature adjust-
able 40/60 degrees C. All as new, lab. tested
and guaranteed.
400 CYCLE INVERTERS, dual output 750
V.A. 115 volts 3 ph. and 24/26 volts S.P. 250
V.A. Input 28 volts D.C.
800 CYCLE INVERTER. 24/28 volts D.C.,
input, 116 volts 10.5 amps. 1,200 watts single
phase with smoother fitted at base. Limited
number available.
THE LESDIX CRYSTAL SET. Suitable
for feeding into Tape Recorder. In neat bake]ite
case, tapped litz wound aerial coil, var. cond.
diode detector, plugs and sockets. Aerial tested
and ready for use, 25/- post 1/6, or complete
with headphones 30/- post 2/6.

Leslie Dixon & Co.
Dept. A, 214 Queenstown Road, London, S.W.8

Telephone:MACaulay 2159

BOOKS, INSTRUCTIONS, ETC.
" WIRELESS Servicing Manual." By W. T.

Cocking, M XX. This, the ninth
edition of a standard work, which has come to
be recognised as a reliable and comprehensive
guide for amateur and professional alike, has
been thoroughly revised and set in a larger
and handier format. Essential testing appara-
tus is described and logical methods of deducing
and remedying defects are explained. A com-
pletely new chapter on the servicing of fre-
quency modulated V.H.F. receivers has been
added; 17s 6d from all booksellers. By post
18s 6d from Iliffe & Sons Ltd., Dorset House,
Stamford St.. London. S.E.1.

" T'FVISION Engineering: Principles and
Practice." Volume II: Video -Frequency

Amplification. This volume describes the
fundamental principles of video -frequency
amplifiers and examines the factors which limit
their performance at the extremes of the pass -
band. A wide variety of circuits is described
and particular attention is paid to the use of
feedback. There is a section dealing with the
special problems of camera -head amplifiers.
35/- net from all booksellers. By post 36/2
from Iliffe & Sons Ltd., Dorset House, Stamford
St., London, S.E.1.

ENGINEERS !
Whatever your age or experience. you must read
"ENGINEERING OPPORTUNITIES." Full details of
the easiest way to pa. A.M.I.Mech.E.,
C. & G. (Electrical, ete.), General Cert., eta., on

"NO PASS -NO FEE"
terms and details of
Courses in all branchesir,e of Engineering-
Mechanical, Electrical,
Civil, Auto, Aero.,
Radio, eta., Building,
etc. If you're earning
lessthan£15aweek,tell
us what interests you
and write for your copy
of " ENGINEERING
OPPORTUNITIES"
today -FREE.

144 PAGES

B.I.E.T.
387 College House, 29-
31, Wright's Lane.
London, W.8.

ST1TIlTE

cathode-ray
oseillographs

By J. H. Reyner, B.Sc., A.C.G.I.,
D.I.C., etc. 5th Edition.

A simple and up-to-date guide
to the practical application of
cathode-ray tubes to the
examination of oscillations or
wave -forms and to numerous
other purposes. The book is
refreshingly interesting to
students, and invaluable to all
engaged in the practical use of
cathode-ray tubes. 20/- net.

" . . . contains a surprising
amount of directly useful
information "- Wireless World.

PITMAN
Parker Street, Singsway, London, W.C.2

TELEGRAPH AND TELEPHONE
EQUIPMENT

12 -Channel Carrier Telephone Terminals.
Carrier Link S.R. Equipment.
Apparatus Selective Carrier -28 Channel.
Power Supply Rectifier Units for Teleprinter.
1 + 4 Carrier Telephone Terminals, Repeaters and
Spar..
1 - 1 Carrier Telephone Terminals, Repeaters and Spares
VF Telegraph 3 -channel Group Unite.
VF Telegraph Speech Duplex Terminals and Filter
Assemblies.
VF Telegraph Speech Simplex No. 3.
Racked Baya for multi -channel telegraph and telephone
equipment.
Filter Unite, 000 ohms, various cut-off frequencies.
Retardation Coils and Repeating Coils.
Input and Output Transformers.
Teleprinters Tape and Page.
Telephone Switchboards.
Field Telephone Sets. Types D, F and L.
Polarized Relays 299 AN and 320 AN.
Attenuator Assemblies Wiper Types "T" Networks.
Vibrators 7 pin Synchronous.

LOW POWER RADIO. STATIONS
Wireless Set 19. Freq. 2-8 Nc/s and 235 51c/s Systems
Al, A2 and A3 AM.
Wireless Set X32D. Freq. 2-S Mc/s Systems Al, A2
and A3 AM and FM.
Wireless get 31.
Wireless Set 58. Canadian Walkie-Talkie. Complete
with all imeillories.
Wireless Set 68 f. Tropicalized Man -Pack net 3.0 to 5.2
51c/s.
Wireless Set 88. Walkie-Talkie.
Collins 188 Statism. Complete 1.5 MO to 12 Me*
T.C.S. Stations with choice of Power Supply Units 12 v.
24 v. or 115 v.
Wireless Set 02. 11-10 fully tropicalized.
Flexible Conduit, fin. I.D. tinned, Copper, braided In
50ft. lengths, 9d. per foot.

AIRBORNE EQUIPMENT
AN/ARC 1 VHF Stations. 100-156 Mo/s 10 -channel,
20 -channel or 50 -channel.
SCR 2690 Radio Compasses. Conplete with all parts
including Inverter Supply Units.
SCR 522 VHF Stations. 100.150 Mc/s. Complete with all
spares.
AN/ARN-5 Instrument Landing System Equipment

R. GILFILLAN & CO. LTD.
7, HIGH ST., WORTHING, SUSSEX

Tel.: Worthing 8719 and 30181.
Cables: Codes:

"GIL WORTHING" BENTLEY'S 2nd.
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Canadian Westinghouse Co., Ltd.
Candler System Co.
Cementation (Muffelite). Ltd.
Champion Products
Chapman. C. T. (Reproducers), Ltd.
Chassay Bros. (PVT), Ltd.
Cinema Television, Ltd.
City Sale & Exchange, Ltd.
Classic Electrical Co., Ltd.
Clyne Radio, Ltd.
Collaro, Ltd.
Cosmocord, Ltd.
Cossor Instruments, Ltd.
Coventry Radio
Daly (Condensers), Ltd.
Danavox A/S
Davies, A. & Co.
Davis, Jack (Relays), Ltd.
De La Rue, Thomas & Co., Ltd.
Dependable Radio Supplies
Dependable Relay Co.
Direct T.V. Replacements
Dixon, L., & Co.
Dixons Electronics
Duke & Co.
Dulci Co.. Ltd.. The
Duode Natural Reproducers
Dynatron Radio,
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Benson, W. A. 190
Berry's (Short Wave), Ltd. 67
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BrickvacEngineering, Ltd. 92
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Galpins
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Gee Bros., Radio, Ltd.
General Electric Co., Ltd.
Gilson, R. F., Ltd.
Gilfillan, R., & Co., Ltd.
Glaser, L., & Co.
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J.P. Electric, Ltd.
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Kenroy, Ltd.
Keyswitch .Co., The

Lasky's Radio, Ltd. 146, 147,Leak, H. J., & Co., Ltd.
Leevers-Rich Equipment, Ltd.
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FOR REDUCING SOLDER BIT WEAR

Decca Radio Ltd.
use

During the Radio Show, thousands of people
visited the Multicore Stand and saw how quickly
and efficiently Decca operatives assembled and
soldered record player amplifiers using Ersin
Multicore SAVBIT Type 1 Alloy. Decca use this
new alloy exclusively on their production lines,
drastically cutting solder bit replacement costs.
Ersin Multicore 5 -core SAVBIT Alloy reduces
absorption of the copper from the solder bits into
the solder alloy, increasing the life of bits by up
to 10 times.

SIZE 1 CARTON
This popular
pack is now sup-
plied containing
53 ft. of 18 s.w.g.
Savbit Type I

Alloy or with 4
specifications of

standard tin/lead alloys:
atalopue Alloy Sn

Ref. No. Tin Lead
App. l'gth
per carton

C-16014 60/40 IA 19 feet
C16018 60/40 18 51 feet
C-14013 40/60 13 17 fee:-
C 14016 40/60 16 I. 36 feet -

5/- each (subject)

HOME CONSTRUCTOR'S

Ci)
2/3 REEL

Now available
containing
alternative
specifi-
cations :
19 ft. of 18
s.w.g. 60/40 alloy or, for
soldering printed circuits,
40 ft. of 22 s.w.g. 60/40
alloy. Both wound on
reels. 2/6 each (subject.)

SAVBIT

SAVBIT RECEIVES

MINISTRY APPROVAL
SAVBIT TYPE 1 ALLOY with
362 Ersin Flux has now received
Ministry Approval under Number
DTD/900/4535. .1110111

It may be used for soldering pro-
cesses on equipment for Service use
in lieu of solder to B.S.219.
SAVBIT is available on 7 lb. & 1 lb.
reels for factory use. Write for
special literature.

4;11W'
sQ.

MULTICORE SOLDERS LIMITED. MULTICORE WORKS,

Bib WIRE STRIPPER
AND CUTTER

This 3 in 1 tool
strips insulation
without nicking
the wire, cuts
wire cleanly and
splits plastic ex-
truded twin flex.
Adjustable to
most wire thick-
nesses. 3/6 each (subject).

HEMEL HEMPSTEAD,

Bib RECORDING
TAPE

SPLICER

An excellent splicer incor-
porating many refinements
and quickly saving its cost
in tape economies. Com-
plete with razor cutter.
18/6 (subject).

HERTS. (BOXMOOR 3636)


