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Three stabilised voltage outputs are provided by each of the two new Ediswan Power Supply Units

Types R.1260 and R.1280.

new Stabilised Power Supply Units

In each case two major D.C. outputs variable from 0 to 300v. are provided, plus

a low current-D.C. output of reverse polarity.

These units are very suitable power sources for experimental electronic circuits and can frequently be used

in place of several single power supplies.

Both units work from normal A.C. mains supply and are designed for standard 19' rack mounting or for

bench use. Meters are included.

SPECIFICATION
Input
200-250v., 40-100 C.P.S.

Outputs
1. High stability D.C. output 0 to 300v. in one

range.
Maximum current: type R.1260 75mA.

type R.1280 150mA

2. High stability D.C. output 0 to 300v. in one
range.

Maximum current (both types) 75mA

3. High stability D.C. output -200v. non -
variable.

Maximum current (both types) 25mA

4 and 5. Two independent 6.3v. 4 amp A.C.
unstabilised outputs, both centre tapped.

Notes:
A. The negative terminals of the two 300v.

supplies and the positive terminal of the
200v. supply are common.

B. Either output 1 or 2 may be taken with
output 3 to give a supply of 200-500v. at
25mA.

Stability
With change of mains input voltage (outputs 1,
2 and 3):
A change of 10v. in the mains supply results in
an output change of less than 0.1v.
With change of load: A change from zero to
full load results in output voltage changes as
follows:

Outputs 1 and 2 ... Less than 0.3v.
Output 3 ... Less than 0.1v.

Output Resistance (Outputs 1, 2 and 3).
Less than 3 ohms.

Ripple
Outputs 1 and 2 ... Less than 2mV R.M.S.
Output 3 ... Less than 4mV R.M.S.
Output Circuits
All outputs isolated from earth, and any point
may be connected to earth. All terminals can
be worked at up to 500 volts from earth.
Outputs 1 and 2 may be switched without
affecting any of the heater supplies.

Further information on this
and other Ediswan Stabilised Power Supply Units on request.

Meters
Each 300v. supply has a meter which can be
switched to be a voltmeter or milliammeter.

Mounting
R.1260 and R.1280 are both suitable for
standard 19" rack mounting, or for bench use.

Price
R.1260-08 nett
R.1280-586 nett
Bench stand for R.1280-52 nett
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98 ADVERTISEMENT 

Transistors 
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for the Experimenter 

As in previous years, one of the Mullard contributions 
to the 1956 Radio Show is a stand supplying technical 
information to all those who use valves and other 
electronic devices- whether at work or for their hobby. 
These enthusiasts are often described generally as 
home constructors, but many professional engineers, 
dealers, service engineers, teachers, and students are 
included among their number. Our publication on 
transistors this year is called "Transistors for the 
Experimenter ". Deliberately the rather vague term 
`experimenter' has been introduced to cover a wide 
range of interests and 
requirements. The title 
does not mean that the 
booklet has a restricted 
appeal: on the contrary, 
nobody need feel left 
out. 

Transistors give us all 
the opportunity to start 
afresh and to follow the 
subject through from 
its beginnings. A very 
large part of the booklet 
has therefore been de- 
voted to the more in- 
structional aspects of 
transistor applications. 
More important, many 
circuits are given in the 
later pages. Most of the 
circuits are new, and 
the text has been com- 
pletely revised and made 
several times larger than 
that given in "Junction 
Transistors for the 
Home Constructor ". 
Material which has 
appeared in earlier 
advertisements in this 
series has been included. 

Particular interest this 
year centres round the 
low power output 0072 
junction transistor. Two 
circuits for a 200mW amplifier are supplied, me for 
operation from a 6-volt supply and the other for 4.5V. 
The output and sensitivity are sufficient for small 
portable equipment such as gramophones and personal 
radio receivers. A crystal pick -up will drive the 
amplifier fully. A number of possible r.f. front -ends 
for the amplifier are described, though the sensitivity 
requirements of these r.f. circuits are such that in 
general the amplifier will not be driven to its full output. 

Circuits are included which show how the personal 
receivers can be made in a form which feeds into an 
insert earpiece. Other new circuits are: a two -transistor 
R -C coupled sinusoidal oscillator; a symmetrical 
multivibrator; a bridge balance indicator; and a 
sensitive e.h.t. voltmeter. 

Each circuit is accompanied by notes which show, 
for example, the possible uses and operating ranges 
of the equipment. An explanation of the mode of 
operation of the circuit is given to help the reader grasp 
the applicational information in the rest of the booklet. 

After the circuit des- 
criptions the remainder 
of the booklet is fairly 
general. The design of 
transistor circuits is by 
no means a hit -or -miss 
or empirical affair. Al- 
though reasonably full 
design procedure is des- 
cribed to show not only 
how it's done, but that 
it can be done, the more 
immediate and practical 
methods are not neg- 
lected. 

Following some intro- 
ductory notes on the 
circuit configurations 
etc., the most important 
new material comes 
under the following 
headings. Small -signal 
a.f. stages shows how 
small -signal parameters 
are applied to the earlier 
stages of amplifiers. 
D.C. stabilising gives a 
full treatment of this 
topic, including the pre- 
ferred system using a 
potential divider and 
emitter resistor, and 
shows how production 
spreads are allowed for. 
Large- signal a.f. stages 

is devoted chiefly to Class B and the design of the output 
stage of the 200mW amplifier, with examples. Further 
sections indicate the problems encountered at high 
frequencies and in oscillator and switching circuits etc. 
Transistor data contains a discussion on the choice of 
limiting values. 

"Transistors for the Experimenter" can be obtained at 
our Radio Show stand or after the show from the 
address below. No charge is made for this publication. 

D2A 
DEALERS: SERVICE ENGINEERS: HOME CONSTRUCTORS: You 
are invited to visit the Mullard technical informa- 
tion service in Demonstration Room D2A. 
TAPE RECORDER ENTHUSIASTS: Circuits for recording 
and playback amplifiers are on view. Two circuits 
are described, with constructional information, 
in a free booklet "Circuits for Tape Recorders ". 
One circuit is for a unit to feed into a high quality 
amplifier such as the '5 -10'. The other unit is self - contained and gives an output of about 3 watts. 
AMPLIFIER CONSTRUCTORS: Built -up amplifier circuits 
and the f.m. tuner unit are specially displayed. 
Constructional details of these circuits are given in 
"High Quality Sound Reproduction" (on sale, 
price 3s. 6d.). A supplement giving additional inform- ation is being issued free. The free leaflet on the 
3 -valve 3 -watt amplifier is being re- issued and shows 
an improved and slightly modified circuit. 
TRANSISTOR STUDENTS: Get your free copy of "Tran- 
sistors for the Experimenter ". Many circuits are 
described including miniature receivers, pre- 
amplifiers, and 4.5 -volt and 6 -volt versions of the 
200mW amplifier. 
Something for Everybody: Demonstration Room D2A 
is divided into two parts. General technical enquiries 
will be answered in an open 'forecourt'. Literature is 
distributed here, and there is also a display of non- 
working equipment built from Mullard circuits. Working 
models of the circuits are located in a demonstration 
room leading off the forecourt. Constructors can 
examine and compare the circuits and discuss problems 
with the engineers. 

T.S.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
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Recording From the Telephone 
EVERY telephone subscriber knows that the 
G.P.O. instrument in his home or office remains 
the property of the Postmaster -General, and must 
not be tampered with. But most of us probably 
believe that the P.M.G., if he does not officially 
approve, turns a blind eye on the use of telephone 
attachments depending entirely on acoustic or 
inductive couplings, and so involve no mechanical 
tampering or the making of metallic electrical con- 
nections. 

Apparently that belief is wrong. In Wireless 
World for July we published a description of a 

simple telephone answering machine. It seemed 
to satisfy the " no tampering" rule, and the 
descriptive article carried an implication that the 
device would meet Post Office requirements. The 
G.P.O. now tells us that implication was incorrect. 
The device described in our article has not been 
submitted for approval; further, in the official view, 
a reliable answering /recording service can only be 
provided by a self -contained appliance directly 
wired to the telephone installation. 

Any telephone answering machine of necessity 
makes use of a two-way coupling to the Post Office 
instrument and may also present other electrical 
and mechanical problems. Instead of commenting 
on the Post Office statement just quoted, we will 
consider a much simpler kind of telephone attach- 
ment -the tape recorder pick -up. This consists 
merely of an inductor for attachment (usually by a 
sucker) to the body of the telephone instrument 
in order to provide an inductive coupling with the 
built -in transformer, and thus to allow the record- 
ing of incoming messages. These pick -ups, in one 
form or another, are offered by several manu- 
facturers of tape recorders and are in widespread 
use. But do they have the official blessing of the 
Post Office? 

The relevant section of " The Telephone Regu- 
lations, 1954," reads:- 

" A subscriber shall not, without the written con- 
sent of the Postmaster- General:- 

(a) alter or remove an installation or any part 
thereof, or obliterate or deface any marks thereon; 

(b) make any attachment to an installation, or place 
any thing in electrical connection therewith; 

:) place or use in any manner or position in rela- 
tion to an installation any thing that may in the 
opinion of the Postmaster -General have a harmful 
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effect on the installation or on its use for the purposes 
for which it is provided; or 

(d) place or use any thing (unless provided for the 
purpose by the Postmaster -General) in such a 
manner or position in relation to an installation that 
it transmits or enables to be transmitted any message 
or other communication to or from the installa- 
tion...." 

According to the strict letter of the Regulations 
there is little doubt that even a recorder pick -up 
would rank as an " attachment," though it might 
conceivably be admitted under paragraph (c) if it 
were considered to have no harmful effect. Wire- 
less World has accordingly questioned the G.P.O. 
Engineering Department on that point, and finds 
the attitude to be distinctly frigid towards induc- 
tively coupled pick -ups. Only one tape recorder 
attachment has so far been approved, and that uses 
a directly wired connection, which is considered to 
be necessary. As to " harmful effects," the main 
trouble -and that admittedly is not common -is 
said to be due to the transfer of h.f. bias currents 
from the recorder to carrier circuits, with conse- 
quent heterodyning. Official objections to induc- 
rive pick -ups are apparently more concerned with 
their alleged ineffectiveness and the fear that their 
use may bring discredit on the telephone service. 
Incidentally, our experience tends to show such 
fears are unjustified, as good recordings can be 
made after very little practice. 

Although we do not question the superiority of 
the direct electrical connection for regular use, to 
insist on it seems greatly to restrict the applications 
of recorders as telephone adjuncts. Those who 
have only an occasional need for recording mes- 
sages will probably be unwilling to go to the 
trouble and expense of having a break -in point 
installed by Post Office mechanics, though that 
procedure would not deter regular users. The 
inductive method of coupling has the great 
advantage of simplicity and cheapness and it seems 
a pity that the Post Office should turn its face too 
resolutely against it until the possibilities of over- 
coming the deficiencies have been. explored. 
Transfer of bias current to the telephone lines 
could surely be prevented quite easily; we should 
imagine that the number of modern recorders in 
which a significant h.f. voltage is developed across 
the input terminals must be very small. 

403 
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Communication 

via Meteors 
LOW -POWER ALTERNATIVE TO 

IONOSPHERIC SCATTER 

TELEGRAPHIC radio signals can be transmitted 
up to 1,000 miles by a new v.h.f. technique in which 
the waves are reflected from the ionized trails of 
meteors in the upper atmosphere. Developed by 
the Canadian Defence Research Board under the 
code name " Janet," the method is notable for 
requiring only a small radiated power and uses trans- 
mitters of about 1 -kW output. It therefore offers 
a vèry economical alternative to the high -power 
ionospheric scatter system, with small, low -cost 
stations and simpler aerial arrays. Moreover, , it 
appears to be unaffected by electrical and cosmic 
disturbances, while the spasmodic nature of the 
reflecting medium ensures a high degree of privacy. 
Reliability in transmitting messages is claimed to 
be 95%. 

The meteors, which are about the size of pin- 
heads, plunge into our atmosphere in the region of 
60 miles up at a speed of roughly 100,000 m.p.h. 
They are burnt up rapidly in this process and as a 
result leave behind trails of ionized particles up to 
six miles long. Radio astronomers have been using 
these trails as reflecting media to measure the speed 
of the meteors by radar methods since about 1946. 
It has been estimated that some 8,000 million of 
the meteors enter our atmosphere each day, and 
there are hundreds of usable trails formed every hour 
between any two fixed points at the right sort of 
altitude. 

Nevertheless the meteors are essentially spasmodic 
in their appearance, and the equipment of " Janet " 
has to be specially designed to take advantage of 
them when they come. A complete communica- 

EDITORIAL ASSISTANT WANTED 
Wireless World invites applications for the post of 
editorial assistant. The tasks, which are varied and 
interesting, could be fulfilled by a man aged 25 -30 
with a good grounding in physics and dome 
experience in radio and electronics. The post 
should appeal to one who finds satisfaction in 
clarifying his own thoughts through the act of 
writing, and who would appreciate the atmosphere 
of technical journalism, a field offering exceptional 
opportunities for keeping abreast of developments. 

Applications should be addressed to the Editor, 
Wireless World, Dorset House, Stamford Street, 
London, S.E.I. 
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The I-kW Redifon transmitter used In 
"Janet " with doors open to show the 
controls. 

Lions circuit has two ground stations, each with a 
transmitter and a receiver and carefully aligned 
directional aerials. The transmitters and receivers 
are on continuously, but no messages are passed until 
a meteor forms a trail across the spot in the 
atmosphere at which the aerials are directed. When 
this happens and the path becomes " conductive," 
the two receivers pick up a signal and automatically 
switch on devices which feed tapes carrying tele- 
graphic messages to their respective transmitters at 
very high speed. 

Signal Strength 
Actually, the signal received when there are no 
meteors is approximately 0.1 µV and this is just about 
enough to tune the equipment in readiness. When 
the waves are reflected by a meteor trail this signal 
increases by some 60 -80 dB. The frequency of 
operation is in the range 30-60 Mc /s, while the 
aerials used so far have been Yagi types with a gain 
of 10 -12 dB. 

Because each meteor trail can only be' used for a 
short period- varying from milliseconds to a few 
seconds -the messages have to be stored before 
transmission (by magnetic tape equipment) then sent 
in short, fast bursts. The ingoing speed of messages 
to the store is 40 words per minute, while the actual 
transmission speed in the bursts can be as high as 
2,000 w.p.m.- which, taking into account the breaks 
between meteors, works out to an average speed of 
40 w.p.m. At the receiving end the incoming bursts 
of messages are again recorded on magnetic tape 
(since the code characters are too fast for standard 
teleprinter equipment) and then printed at normal 
speed in the intervals between transmissions. 

There is a danger, of course, that some meteor 
trails may prove of too short a duration for effective 
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transmission and that the few code characters 
radiated in such bursts may not be properly received. 
Naturally, the equipment cannot " know " in advance 
how long the trails will be effective, so a device has 
been incorporated in the system which measures the 
duration of each burst and, if it proves to be 
unreasonably short, causes that part of the message 
to be repeated. In this way the high standard of 
reliability is maintained. 

Transmitting Equipment 

The 1 -kW transmitters for use in " Janet " have 
been designed and built by Redifon (see photo- 
graph), and it is a notable achievement that they 
were, in operation in Canada within six months of 
the date of the order being received in London. 
They are fairly conventional in design, having two 
crystal- controlled fixed frequencies available, normal 
drive circuits and Class -C push -pull output stages. 
The modulation is a high grade type of a.m., special 
precautions being taken to ensure that the short 
bursts of high -speed pulses are not mutilated by 
transient distortion. Further transmitters are being 
built for the Canadian and British governments and 
for N.A.T.O. 

Low -power tests with " Janet " have been going 
on for some two or three years in Canada, and since 
August, 1955, the experimental transmissions have 
been on the relatively high " power given by the 
1 -kW transmitters. Undoubtedly the system will 
bring considerable relief to the heavily overcrowded 
h.f. communications band. It is too early yet to say 
how many channels will become available, but the 
number should be quite large as the system occupies 
only a narrow bandwidth. Possible interference 
with television will, of course, have to be watched. 

I.E.E. Awards To Authors 
A LARGE number of the premiums awarded by the 
Institution of Electrical Engineers for papers read or 
accepted for publication during the 1955/1956 
session will be received by authors of papers on radio 
and electronics. 

The Kelvin premium (£25) is awarded jointly to 
A. Stott and P. E. Axon (B.B.C.) for their paper 
" The subjective discrimination of pitch and ampli- 
tude fluctuations in recording systems "; the 
Blumlein- Browne -Willans premium (£20) goes to 
R. S. Webley, H. G. Lubszynski and J. A. Lodge 
(E.M.I.) for " Some half -tone charge storage tubes "; 
the Fahie (£10) is shared by Captain C. F. Booth 
(G.P.O.) and B. N. MacLarty (Marconi's) for " The 
new h.f. transmitting station at Rugby "; the Heavi- 
side (£10) to I. A. Harris (M.o.S.) for a paper on 
co-axial resistor mounts and the Webber (£10) to 
W. C. Bain (D.S.I.R.) for two papers on direction - 
finding systems. 

Recipients of the Radio and Telecommunication 
Section premiums are L. R. F. Harris (G.P.O.) who 
receives the Duddell (£20) for his paper on electronic 
telephone switching; Professor A. L. Cullen and J. C. 
Parr the Ambrose Fleming (£10) for "A new 
perturbation method for measuring microwave fields 
in free space." £10 premiums also go to E. D. R. 
Shearman (D.S.I.R.) for two papers on ground back 
scatter and G. B. B. Chaplin (Harwell), R. E. Hayes 
and A. R. Owens (Manchester University) for a 
series of papers on transistor circuits. Three £5 
section premiums were also awarded. 

One of the £10 graduate and student premiums 
goes to G. A. Gibson (G.E.C.) for his paper on pulse 
circuitry. 

BOOKS RECEIVED 
Transistors in Radio and Television by Milton S. 

Kiver. Takes the reader in easy stages from electron 
theory through an elementary explanation of transistor 
physics to practical applications of transistors in sound 
and television receivers. Includes chapters on experi- 
ments designed to give familiarity with transistor be- 
haviour and circuit servicing procedure. Pp. 324; Figs. 
261. Price 37s 6d. McGraw Hill Publishing Co., Ltd., 
95, Farringdon Street, London, E.C.4. 

Einführung in die Siebschaltungstheorie der elek- 
trischen Nachrichtentechnik by Richard Feldtkeller. 
Revised fourth edition of an introductory treatise on 
filter circuits for telecommunications. Pp. 199; Figs. 191. 
Price DM25.40. S. Hirzel Verlag, Birkenwaldstrasse 
185, Stuttgart N. 

Studien über Traveling -Wave Tubes by Dr. Gerhard 
E. Weibel. Mathematical exposition of travelling wave 
tube theory and a detailed description of a tube designed 
for experimental study and demonstration. Pp. 93; 
Figs. 25. Price 9.35 Swiss francs. Verlag Leemann 
Zurich, Arbenzstrasse 20, Postfach Zurich 34. 

Servicing Record Changers by Harry Mileaf. Analysis 
with simplified diagrams of the basic functions of record 
changer mechanisms of various makes with hints on 
repair and adjustment. Pp. 224; Figs. 173. Price 
$2.90. Gernsback Library Inc., 154, West 14th Street, 
New York 11. Obtainable in this country through the 
Modern Book Company, 19 -23, Praed Street, London, 
W.2. Price 23s. 
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Plastics Engineering by F. T. Barwell, Ph.D., D.I.C., 
B.Sc.(Eng.), M.I.Mech.E., A.M.I.E.E. Succinct intro- 
duction to the basic methods of fabricating plastics and 
to the standard tests for mechanical and electrical pro- 
perties, being an extract (Chapt. XIX, Part I) from 
"Modern Workshop Technology." Pp. 43; Figs. 12. 
Price 3s 6d. Cleaver -Hume Press, Ltd., 31, Wrights 
Lane, London, W.8. 

Observational Errors by E. W. 'Anderson and J. B. 
Parker. Explanation for the practical man of the 
language and methods of statistics as applied to the 
interpretation of navigational observations. Pp. 28; 
Figs. 23. Price 5s. John Murray, 50, Albemarle Street, 
London, W.1. 

Mechanical Design for Electronic Engineers by R. H. 
Garner, B.Sc.(Eng.), A.M.I.E.E., A.M.I.Mech.E., 
A.M.Brit.I.R.E. Students guide to the methods and 
materials available for housing electronic equipment, 
with a chapter on codes of practice and standards 
specifications relevant to the subject. Pp.223 + vii; Figs. 
130. Price 25s. George Newnes, Ltd.; Southampton 
Street, London, W.C.2. 

"Electronic Machine -Tool Control " 
Correction. -On page 384, penultimate paragraph, of 

this article in the August issue, the E.M.I. control 
system was wrongly stated to be shown on the stand 
of W. H. Kearns and Co. This should actually be 
Wadkin, Ltd. 
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WORLD OF 
WIRELESS 

Y.H.F. Sound Broadcasting 
A FURTHER six v.h.f. stations, bringing the total 
to sixteen, are to be built during the next two years 
by the B.B.C. With the introduction of these 
stations, the v.h.f. service will be within reach of 96% 
of the population. 

The location of the new stations and the fre- 
quencies on which they will operate are given below. 
It is planned to have the first four in operation by 
the end of next year. 

The Anglesey station will replace the temporary 
transmitter at Penmon at present radiating the Home 
Service on 94 Mc /s. 

Only five of the original ten stations authorized 
are at present in full service -Wrotham, Pontop Pike, 
Divis, Meldrum and North Hessary Tor which came 
into service on August 7th on 88.1, 90.3 and 
92.5 Mc /s. The B.B.C. plans to have the others, 
Norwich, Sutton Coldfield, Holme Moss, Blaen Plwy 
and Wenvoe (where a temporary transmitter is at 
present operating on 94.3 Mc /s), in service by the 
end of this year. 

Light 
(Mc /s) 

Third 
(Mc /s) 

Home 
(Mc /s) 

Rowridge, Isle of Wight ... 88.5 90.7 92.9 
Kirk o'Shotts, Lanarks.... ... 89.9 92.1 94.3 
Sandale, Cumberland ... ... 88.1 90.3 92 5 

(North) 
94.7 

(Scottish) 
Corwen, N. Wales ... ... - - 94.9 
Anglesey ... ... ... ... 89.6 91.8 94.0 
Rosemarkie, Moray Firth ... 89.3 91.5 93.7 

Long- Distance Closed - Circuit TV 
REMOTE control has frequently been employed to 
perform an opening ceremony, but not until this 
month has television been used in this country to 
enable the opener and the assembled guests to see the 
plant started and be "conducted" round the works 
whilst remaining some 200 miles away. The occasion 
was the official starting up by the Home Secretary 
of Britain's first " bulk " oxygen plant at Margàm, 
near Swansea. 

Television cameras, installed by Marconi's, at both 
the plant of the British Oxygen Co. and the works of 
the Steel Company of Wales, to which the oxygen 
is piped, were linked by radio to the G.P.O. /B.B.C. 
cable from Wenvoe to London and fed to a number 
of monitors in the London office of the British 
Oxygen Company. 

By fitting the television camera with " dark 
glasses " the interior of a furnace, into which oxygen 
was being injected, was clearly seen -a rigorous test 
for the camera; the contrast ratio of light -to -dark 
being of the order of 500:1 compared with a normal 
studio ratio of 20:1. 
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Organizational, Personal and 

Industrial Notes and News 

Sales at Home and Abroad 
ALTHOUGH retail sales of sound and television 
receivers were higher in June than the previous 
month, the total sales for the first six months of the 
year were well below those of the same period in 
1955. Television receiver sales were down -14 %, 
sound receivers 19% and radiogramophones 40 %. 
The comparable figures for the first half of each 
year are tabulated below : - 

Television 1 Sound Radiograms 

1956 1955 1956 1955 1956 1955 

January... 85,000 103,000 66,000 98,000 18,000 35,000 
February 81,000 98,000 66,000 99,000 15,000 33,000 
March ... 71,000 85,000 72,000 95,000 13,000 24,000 
April ... 62,000 75,000 65,000 79,000 14,000 16,000 
May 53,000 62,000 70,000 75,000 11,000 15,000 
June ... 61,000 58,000 80,000 74,000 11,000 13,000 

413,000 481,000 419,000 520,000 82,000 136,000 

Whilst home sales decreased during the first six 
months of the year, overseas sales of sound and 
television receivers increased from £1.83M to 
£1.96M. The increased exports for the other main 
groups of the industry were even greater -sound 
reproducing equipment £3.67M (£2.57M); com- 
ponents £4.05M (£3.46M); valves £1.55M (£1.38M); 
capital goods £7.94m (£6.36m). 

The overall total for the half -year was £19.17M 
compared with £15.6M for the same period last year. 

PERSONALITIES 

Sir Archibald Gill, K.B., B.Sc.(Eng.), M.I.E.E., 
engineer -in -chief of the Post Office until his retirement 
in 1951, has joined British Telecommunications Re- 
search Limited as director and general manager. Sir 
Archibald, who entered the Post Office engineering 
department as an assistant engineer in 1913, was for 
some time in charge of the radio experimental station 
at Dollis Hill. He will be responsible for the general 
administration of the research establishment at Taplow, 
Bucks, which was formed jointly by B.I. Callender's 
Cables Limited and the Automatic Telephone and Elec- 
tric Company Limited ten years ago to promote tele- 
communications research and now has a staff of 
some 350. 

F. E. Jones, M.B.E., B.Sc., Ph.D., A.M.I.E.E., who, 
as mentioned in our August issue, recently retired from 
Government service, has joined the board of Mullard 
Limited. Dr. Jones was on the staff of the Telecom- 
munications Research Establishment from 1940 to 1952 
and was appointed an M.B.E. in 1945 for his work on 
" Oboe," the wartime blind- bombing system. For the 
past four years he has been at the Royal Aircraft Estab- 
lishment, Farnborough, where he was deputy director 
(equipment). Before entering Government service he 
held an appointment at King's College, London, where 
he graduated. He is 42. 
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J. D. Stephenson, M.Sc., Ph.D., M.I.E.E., a 
director of the Mullard Radio Valve Company and 
Mullard Blackburn Works Limited, has also been 
appointed to the board of the parent company -Mullard 
Limited: After four years' research work at Durham 
University, where he took degrees in physics, applied 
science and electrical engineering, Dr. Stephenson 
joined the Mullard organization in 1933 and for the past 
ten years has been in charge of valve manufacture for 
the group. 

H. A. Lewis, M.B.E., T.D., B.Sc.(Eng.), A.C.G.I., 
M.I.E.E., has resigned from Marconi's Wireless Telegraph 
Co., where he was manager of the broadcasting division, 
and has joined Electric and Musical Industries as per- 
sonal assistant to E. J. Emery, managing director of the 
domestic electronics division. He had been with Mar - 
coni's since 1948. After taking his degree at Imperial 
College, University of London, in 1933, Mr. Lewis, 
who is 43, joined the B.B.C. as a student apprentice 
and was subsequently appointed to the newly- formed 
television section of the station design and installation 
department. During the war he was responsible for 
the formation and expansion of the branch of R.E.M.E. 
concerned with the installation and maintenance of 
Army telecommunications and radar equipment. 

D. G. Smee, M.B.E., Assoc.I.E.E., is the new manager 
of Marconi's broadcasting division in succession to 
H. A. Lewis. Prior to war service, first in Royal 
Signals and then in R.E.M.E. rising to the rank of 
major, he was for seven years in Marconi's research 
laboratories. He was appointed an M.B.E. in 1945 
for his work in the Middle East and Italian theatres 
of war, where he was responsible for the maintenance 
and repair organization of Army telecommunications 
and radar equipment. Mr. Smee rejoined Marconi's in 
1946 and has held various positions including that of 
assistant commercial manager since 1951. 

G. E. Condliffe, O.B.E., B.Sc., M.I.E.E., has relin- 
quished the position of managing director of E.M.I. 
Research Laboratories Limited, which he has held since 
1951, to become research and technical consultant to 
J. F. Lockwood, the chairman and managing director 
of Electric and Musical Industries Limited. Mr. 
Condliffe, who graduated at Manchester University, 
joined the research laboratories of the Gramophone 
Company (now in the E.M.I. Group) in 1929 and 
during the war was concerned with Government radar 
projects. He was appointed to the technical sub- 
committee of the Television Advisory Committee 
in 1953. 

Owing to the illness of R. P. Browne, O.B.E., B.Sc., 
secretary of the Radio Industry Council, who has been 
in hospital for the past two months, his deputy, G. B. 
Campbell, has been appointed acting secretary. Inci- 
dentally, during the Radio Show all R.I.C. business will 
be conducted from Earls Court 

Denis Taylor, M.Sc., Ph.D., F.Inst.P., the new chair- 
man of the measurement and control section of the 
I.E.E., is head of the electronics and instrumentation 
division at the Atomic Energy Research Establishment, 
Harwell. He went to A.E.R.E. in 1946 after seven 
years' service at the Telecommunications Research 
Establishment, where he played a leading part in the 
development of radar. For his work as a member of 
Sir Robert Watson -Watt's team, and especially for the 
development of G.C.I. (ground controlled interception), 
he was awarded £2,400. Before joining the Watson - 
Watt team at Bawdsey in 1939, Dr. Taylor was a lec- 
turer at Hull Technical College and at Croydon 
Polytechnic. 

D. R. Parsons, M.I.E.E., M.Brit.I.R.E., who for the 
past eight years has been chief engineer of Rediffusion 
(North -East) Limited, has been transferred to Re- 
diffusion (Merseyside) Limited as general manager. He 
was previously with Eddystone, Whiteley Electrical and 
the G.E.C. 

R. H. Hammans (G2IG), president of the Radio 
Society of Great Britain, was elected to preside over 
the recent International Amateur Radio Union con- 
ference held at Stresa, Italy. This was the second 
triennial conference of I.A.R.U. Region 1 societies 
which was attended by representatives of seventeen 
countries. Mr. Hammans is chief engineer of Granada 
TV Network -one of the I.T.A. programme contractors. 
H. A. M. Clark, B.Sc.(Eng.), M.I.E.E., (G6OT), 
R.S.G.B. representative on the technical committee of 
the conference, was elected chairman of that committee. 

OUR AUTHORS 
John M. Beukers, contributor of the article in this 

issue describing a switch -tuned f.m. unit, is now in the 
advanced development laboratory of Standard Tele- 
phones and Cables, having served a two -year apprentice- 
ship in the company's radio division. He studied at the 
Northampton Engineering College, London, where he 
obtained his B.Sc.(Eng.) degree and a college diploma. 
Mr. Beukers won this year's B.S.R.A. committee prize 
with a pre -tuned f.m. receiver and a gramophone pre- 
amplifier. 

J. S. Betrose, the writer of the article on a selective 
band -pass i.f. amplifier, graduated from the University 
of British Columbia in 1950 with a B.A.Sc. degree. 
From 1951 to 1953 he was in the radio physics labora- 
tory of the Defence Research Board in Ottawa, Canada, 
where he was concerned mainly with the design of trans- 
mitting and receiving aerials and equipment for f.s.k. 
teleprinter transmission. In 1953 Mr. Belrose came to 
this country and has since then been a research student 
at the Cavendish Laboratory, Cambridge, experimentally 
studying the reflection of long waves from the ionosphere 
at both steep and oblique incidence. 

Dr. F. E. JONES. Dr. J. D. STEPHENSON. 
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OBITUARY 
L. H. Bainbridge -Bell, O.B.E., M.C., M.A., M.I.E.E., 

whose absorbing personal interest was the presentation 
of technical information, especially in relation to circuit 
diagrams on which he has contributed to Wireless World 
(sometimes under the nom -de -plume Symbol Simon) 
died on August 7th, aged 63. Since his retirement in 
1953 from the Admiralty Signal and Radar Establish- 
ment, which he joined in 1939, he had been a committee 
secretary in the electrical section of British Standards 
Institution. From 1927 to 1936 he was at the Slough 
radio station developing the c.r. direction finder for 
atmosphericsk- and ionosphere -sounding apparatus. 
During this period he was co- author with Watson -Watt 
and Herd of " The Cathode -Ray Osciliograph in Radio 
Research." For his " contributions to the development 
of radar installations " as a member of Sir Robert 
Watson -Watt's team, he was awarded £2,400. 

IN BRIEF 
Television licences must now exceed six million for 

during June, the last available figure, the total increased 
by 58,547 to 5,922,020. The Midland Region, like 
the London Region, now has more televi §ion than 
sound licences -1,021,171 compared with 1,011,463. 
The overall total of broadcast receiving licences at the 
end of June was 14,332,856. 

Awards to Inventors. -The fourth and final report of 
the Royal Commission on Awards to Inventors 
(H.M.S.O. Cmd. 9744) lists 115 claims heard by the 
Commission since November, 1952. Among the radio 
claims not previously referred to m these pages is one 
for the disc -seal triode for which E. .H. Ullrich, Dr. 
C. N. Smyth, S. G. Tomlin and J. Foster received 
£2,500. Awards of £750 for the development of Yogi 
aerials, £500 for a capacitance switch and phasing switch 
and £1,500 for parabolic reflector type aerials were 
shared by R. V. Aired, J. F. Coales, M. J. Jones, W. T. 
Davies, E. F. Daly, A. Dooley and K. R. Soar. 

I.T.A. Increased Power. -The e.r.p. at both Croydon 
and Lichfield has been doubled by operating two trans- 
mitters in parallel. The Croydon station's e.r.p. is now 
120 kW and Lichfield 100 kW. The e.r.p. of the Mid- 
land station will eventually be increased to 200 kW- 
probably in the autumn. The transmitters at Croydon 
were installed by Marconi's and at Lichfield by Pye. 

Lifeboat Radio. -The Royal National Life -boat 
Institution is to install v.h.f. radio -telephones in 50 life- 
boats to enable crews to keep in touch with pilots of 
helicopters and other search and rescue aircraft. At 
present communications have to pass through the 
G.P.O. coast stations or coastguards. The equipment, 
which will operate on the " search and rescue, scene 
of action " frequency (138.78 Mc /s) used by the Royal 
Naval Air Service and the R.A.F., is being supplied 
by the British Communications Corporation. 

A two -day exhibition of their receivers is being held 
by Champion Electric Corporation in the ballroom at 
the Mayfair Hotel, London, W.1, on August 23rd and 
24th. Complimentary tickets are obtainable from 
Champion at 8, Eccleston Street, London, S.W.1. 

" Ferroresonant Computing Circuits." -The authors 
of this article in the July issue ask Us to state that the 
following two references should be added to the biblio- 
graphy: British Patent No. 749,383 (R. H. Baker: 
assigned to N.R.D.C.); British Patent Application 
5828/56 (R. S. Arbon and G. Phylip- Jones). 

" Broadcasting in the U.S.S.R. " -In para. 4, p. 381, 
July issue, there was some confusion between cause and 
effect. ,In fact, films and O.Bs preponderate in Soviet 
television programmes because available studio space is 
at present small. Also, on p. 380, the frequency of the 
latest radio link should be 3,000 and not 300 Mc /s. 
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A memorial plaque bearing the inscription " John 
Logie Baird, A.R.T.C. -1888 -1946. A former student 
of the college. This plaque was erected to com- 
memorate his inventive genius and outstanding contri- 
butions to the development of television ", was unveiled 
by the Postmaster General at the Royal Technical 
College, Glasgow, in July. It is the first of three 
memorials sponsored by the college; the others being a 
Baird lecture and a Baird prize to be awarded annually 
in the department of electrical engineering. 

Brit. I.R.E.- The_first London meeting of the session 
will be held at 6.30 on September 26th at the London 
School of Hygiene and Tropical Medicine, Keppel 
Street, W.C.1, when Dr. H. W. Loeb will read a paper 
on " Some aspects of transistor progress." 

Teacher Training. -Garnett College, in the New Kent 
Road, London, S.E.1, still has a number of vacancies 
in the nine -months full -time course starting in Septem- 
ber to train teachers of technical subjects for work in 
technical schools and .colleges. It is stressed that it is 
a course of teacher training and does not deal with 
specific technical subjects, students being expected to 
possess the necessary engineering qualifications. The 
course leads to the teachers' certificate of the University 
of London Institute of Education. 

Next year's British Plastics Exhibition (July 10th to 
20th) is to become an international show. The exhi- 
bition and convention, organized by British Plastics in 
co- operation with the British Plastics Federation, will 
now occupy both the Grand and National halls at 
Olympia -an area of 250,000 square feet compared with 
90,000 square feet at the last exhibition in 1955. 

A programme has now been prepared for the Air 
Traffic Control Convention to be held at Southend -on- 
Sea on October 4th and 5th. Details can be obtained 
from the Guild of Air Traffic Control Officers, 118, 
Mount Street, Berkeley Square, London, W.1. The 
main objective of the convention is to bring together not 
only those who operate and use the air traffic control 
services but those who design and manufacture the 
equipment employed. 

Amateur Television Convention. -This year's con- 
vention of the British Amateur Television Club will be 
held at the Bonnington Hotel, Southampton Row, Lon- 
don, W.C.1, from 10 a.m. to 7 p.m. on October 27,th. It 
will include displays and demonstrations of members' 
equipment. Further particulars and admission tickets 
(price 5s) are obtainable from D. S. Reid, 4, Bishop 
Road, Chelmsford, Essex. 

BUSINESS NOTES 
Harbour radar is to be installed by Decca at the 

Southampton Harbour Board's Calshot Signal Station. 
The equipment (Type 32), which employs a beam of 
only ;rd degree and 1 /20th microsecond pulse, will 
provide a radar picture of the Port of Southampton 
and its approaches. 

Sound Equipment, Limited, of 5, Great Newport 
Street, London, W.1, which was a member of the 
Rank group, has become a wholly -owned subsidiary of 
the British Thomson- Houston Company and its name 
is to be changed to BTH Sound Equipment, Limited. 
The company will continue to supply and service 
cinema equipment and will also broaden the scope of 
its activities in' this field. 

As foreshadowed in our July issue, McMichael Radio 
has been taken over by Radio and Allied Industries, 
Limited, manufacturers of Sobell receivers. The 
McMichael office in the Strand, London, has been 
closed and the company's activities centred at Langley 
Park, Slough, Bucks. (Tel.: Slough 22201.) The ser- 
vice department will remain at The Plaza, Iver, Bucks. 
(Tel.: Iver 1171.) 
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Dagnall and Kendall, Limited, of Cranfield, near 
Bletchley, Bucks., have taken over the manufacture of 
the components previously made by the Igranic Electric 
Company, Limited. These include both 70° and 90° 
time -base components, deflection and focus coil assem- 
blies for projection television and the complete range of 
Igranic wire -wound components. J. A. Field, who was 
in charge of the research and development section of 
Igranic's components division has been appointed chief 
engineer of Dagnall and Kendall, and J. White, who was 
also in the division, is sales manager. 

Atkins, Robertson and Whiteford, Limited, of 
Glasgow and London, manufacturers of components 
and industrial electronic equipment, have moved to a 
new factory on the Thornliebank Industrial Estate, 
Glasgow. (TeL: Giffnock 1031/2.) Harry L. Ranson, 
formerly with the Furzehill Group, has been appointed 
general sales manager of the company. 

Andec Limited is the new name adopted by Avis 
and Baggs, Limited who have moved to larger premises 
in Bennet Road, Reading, Berks. During its seven 
years the firm has specialized in the application of elec- 
tronics to industrial processes. It also undertakes batch 
or long -run production of transformers and fractional 
horse power electric motors. 

The sales and service departments of Staar Electronics 
Limited, of 39, New Oxford Street, London, W.C.1 
(manufacturers of the automatic record -playing equip- 
ment developed by Usines Gustave Staar, of Brussels), 
are now at 86, Palmerston Road, Walthamstow, London, 
E.17. (Tel.: Larkswood 5441/2.) 

OVERSEAS TRADE 
For the Damascus Fair (September 1st to 30th) Pye 

Are setting up a complete television broadcasting station 
as they did for the Baghdad Fair in 1954. They will 
have a stand on which will be featured export sound 
and television receivers using printed circuits. The 
television transmitter will operate on 625 lines in the 
U.K. channel 8. Seven other receiver manufacturers - 
Bush, Cossor, Ekco, Ferguson, G.E.C., Kolster- Brandes 
and Regentone -are putting on a combined demonstra- 
tion under the auspices of the British Radio Equipment 
Manufacturers' Association in the British Pavilion. 

Iran. -A £300,000 contract has been awarded to 
Marconi's by the National Iranian Oil Company for the 
installation of a complete v.h.f. multi -channel radio -tele- 
phone system along the route of their new 600 -mile 
oil pipeline from Abadan to Teheran. The order calls 
for the supply of 84 multi- channel equipments (Type 
HM181), together with a considerable quantity of tele- 
phone carrier equipment (to be supplied by the Tele- 
phone Manufacturing Company) and diesel electric 
power plant. The majority of the stations along the 
route will be unattended. 

The equipment for the multi- channel v.h.f. radio- 
telephone system along the 200 -mile route of the Sui to 
Multan gas pipeline in West Pakistan is being jointly 
manufactured by Pye, Limited, and Ericsson's Tele- 
phones, Limited. 

Radio links, over which consumer demands will be 
transmitted to the electricity authority's headquarters 
for the automatic control of load shedding, are being 
supplied to New Zealand by Automatic Telephone & 
Electric Company, Limited. A supervisory and remote 
control system manufactured by A. T. & E. will be used 
to operate control equipment at one of the sub -stations. 
A. T. & E. are also supplying repeater equipment for 
the 80 -mile coaxial cable (supplied by B. I. Callender's 
Cables), which will link Auckland and Hamilton, N.Z. 
It will initially provide 240 telephone circuits, but pro- 
vision is made for this to be increased four -fold. 

Switzerland. -A Marconi ST201 radar trainer is 
being modified by International Aeradio, Limited, for 
use by the Swiss air force. 
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International Aeradio, Limited, are to install and 
operate equipment to provide a communal radio -tele- 
phone service for six of the major oil companies 
prospecting in North Africa. The two main base 
stations will be set up at Benina and Tripoli, through 
which messages will be passed to and from the various 
mobile units operating in Libya. 

Solartron, of Thames Ditton, Surrey, announce that 
they intend to establish an American sales and servicing 
company in the near future; to hold stocks at Phila- 
delphia, Cleveland and Los Angeles; and to make 
nation -wide servicing arrangements through suitable 
agents. They have a team of engineers already in the 
States with headquarters at Western Instruments, Inc., 
Burbank, near Los Angeles, California. 

Plessey Incorporated has been formed, with offices at 
41, East 42nd Street, New York City, to represent and 
control the interests of the Plessey Company in the 
United States. The company's Chicago office is being 
closed. 

R.C.A. Great Britain, Ltd., announce that their high - 
fidelity equipment produced in this country is now 
being exported to twenty -eight countries, including the 
U.S.A. 

Malaya. -Three Malayan public services- police, 
customs and fire brigade -are to be supplied with 
v.h.f. mobile radio equipment by A. T. & E. (Bridg- 
north), Limited. All the 43 sets are standard six - 
channel 10 -watt equipment (Type RL). 

Pye radio -telephone equipment has been installed 
by their Belgian agents, Semobel, in a fleet of taxis in 
Brussels, stated to be the first permanent radio taxi 
service in the country. 

NEW " WIRELESS WORLD " BOOKS 

Correcting Television Picture Faults. -Some 150 
end -of -tube photographs illustrating a wide variety of 
receiver defects are included in this 76 -page book, by 
John Cura and Leonard Stanley. Other photographs 
illustrate the effects of many different kinds of inter- 
ference. The text explains the nature of the defects 
and indicates what action should be taken to correct 
them. The explanations are written in simple form 
for the layman and are supplemented by more technical 
information printed in smaller type. The book costs 
3s 6d (postage 3d). 

Guide to Broadcasting Stations, 1956/57. -The pre- 
sent chaos in the medium -wave band is emphasized by 
a glance at the medium -wave section of the latest 
edition of this book, from which it will be seen that 
some 50 per cent of the broadcasting stations in Europe 
are operating on " pirated " frequencies. Some 700 
European stations operating on long and medium waves 
and nearly 2,000 short-wave broadcasting stations of 
the world are listed, both in order of frequency 
and geographically. The operating details- frequency, 
wavelength and power -have been checked against 
measurements made at the B.B.C. Receiving Centre, 
Tatsfield, Surrey. Within its eighty pages the book, 
which costs 2s 6d (postage 4d), also includes operating 
details of Europe's v.h.f. broadcasting stations, which 
now total nearly 400, and 170 television transmitters. 

Radio Valve Data. -The 5th edition of this well -known 
manual has been revised and enlarged and includes char- 
acteristics of some 2,500 valves, transistors, metal recti- 
fiers and cathode -ray tubes. An important feature is the 
improved presentation of the base connections which 
are now given in diagrammatic form with the electrode 
connections marked against the appropriate pins. 
Price 4s 6d (postage 7d). 

These books are issued for Wireless World by our 
Publishers, Iliffe and Sons Ltd., Dorset House, Stam- 
ford Street, London, S.E.1. 
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National Radio Show 
PREVIEW OF TECHNICAL EXHIBITS 

WITH a preview for overseas visitors and invited 
guests on August 21st, the 23rd National Radio Show 
opens to the public at Earls Court on the 22nd. 

A stand -to -stand survey of the technical exhibits, 
prepared from information provided by the 
exhibitors, is given in the following pages. For 
those attending the Show the report and the plan 
opposite should provide a useful guide to the stands. 
Although there are bound to be some last- minute 
introductions by manufacturers, it is hoped that for 
those unable to visit the exhibition this survey will 
give a useful overall picture, which will be supple- 
mented by the review of this year's trends in sound 
and vision receivers to be included in our next issue. 

The Show is first and foremost an exhibition of 
domestic sound and television receivers, components 
and ancillary equipment. Of the 117 exhibitors, 

some 85 are manufacturers and of this number about 
40 are makers of domestic receivers. Television 
Avenue, which has been a feature of the Show for 
some years, is discontinued but to each stand both 
B.B.C. and I.T.A. television transmissions are being 
piped for demonstration purposes. Most of the 
demonstration rooms are being fed with the B.B.C. 
v.h.f. sound transmissions. 

The sponsors of the Show, the Radio Industry 
Council, have again provided, with the assistance of 
colleges and manufacturers, a " careers " display. 
Among the exhibits included in the display are the 
electronic air speed timing equipment used for the 
record- breaking flight of the Fairey Delta, guided 
missile equipment, a computer which will do sums 
for visitors and a radar screen with a scanner on the 
roof which visitors can operate. 

ALPHABETICAL 
Stand 

Acos ... 202 
Aerialite ... ... 51 

Airmec ... 212 
Alba 61 

Ambassador 43 (D23)* 
Antiference 
Argosy ... 219 (D26) 

69 

Army 302, 308 
Assimil ...307A 
Avo 

B.B.C. 301 
Barclays Bank 118 
Belling -Lee 49 
Bernards ... .. ... 109 
Bowmaker 208 
Brimar 39 
British Radio & Television... 110 
British Railways ... 114 
Bulgin 26 
Bush 17, 29 

Channel ... 108 
Collaro 21 (D3) 
Cossor 57 (D35) 
Cossor Instruments ... 206 

Decca 58 (D30) 
Defiant ... 35, 37 
De La Rue 8 
Domain ... 107 
Dubilier 62 
Dynatron ... 4 

E.A.P. 215 
E.A.R. 67 
E.M.I. ... 16,23 (DIO, DI I) 
E.M.I. Institutes ... 307 
Econasign ... ... 210 
Ediswan- Siemens 19 (D5) 
Ekco ...24, 30 (D17) 
Electrical & Radio Trading .. 112 
English Electric ... 40 (D20) 
Ever Ready 

LIST O F EXHIBITORS 
Stand Stand 

Ferguson ... 12 (D12) Plessey ... 9 (D16) 
Ferranti ... 31, 68 (DI) Plus -a -Gram ... 216 

Portogram 66 
G.E.C. 53 (D34) Practical Wireless ... I I I 

G.P.O. ... 304 Price 306 
Garrard ... 5 Pye 13 (D6) 
Goodmans 105 (D70 ) 

R.A.F. 312 
H.M.V. 28 (D8) R.C.A. 103 (D14) 
Hart ... 209 R.G.D. 52 (D3I) 
Hobday ... 218 R.S.G.B. 305 
Hunt ... 25 R.T.R.A. ... 201 (D24) 

Regentone ... 60 
I.T.A. 309, 310, 311 Roberts ... 48 
Invicta 65 Rola Celestion 6 (DI3) 

J.B. Cabinets ... 115 S.T.C. ... 117 
1 -Beam Aerials ... Simon ... 46 

Slings by 
K.B. 20 Sobel) ... 33(D21024) 
Keith Prowse 36 Spectone ... 316 
Kerry's ... 214 Spencer -West ... 211 

The Star ... ... 3 I 8 
Labgear 203 Stella ... 56 
Linguaphone 207 
Lloyds Bank 217 T.C.C. 64 (D27) 

Tape Recorders ... 38 
McMichael 59 Taylor ... ... 106 
Marconiphone 23 (D9) Telequipment ... 63 
Masteradio 15 Telerection 18 
Midland Bank 101 Thompson, Diamond & Butcher 70 
Mullard 32 (D2, D32) 
Multitore ... 10 (D15, D18) Ultra ... ... ... ... 41 
Murphy ... ... 42 (D4) United Appeal for the Blind ... 314 

National Provincial Bank 116 Val radio ... 213 
Navy 303 Vidor ... II (D25) 
Nixa 5 

Waveforms ... 205 
O pperman 319 Westinghouse ... ... ... 102 

Westminster Bank 113 
Pam 55 (D33) Whiteley Electrical 47 (D19, D21) 
Pam phonic... ... 34 Wireless & Electrical Trader ... 204 
Peto Scott ... 14 Wireless World and Wireless En- 
Philco ... 22, 317 (D26A) gineer ... 7 
Philips ... 44, 45 (D28, D29) Wolsey 2 
Pilot ... 27 Wood & Metal Industries 315 

*Demonstration rooms and offices are prefixed 
with " D ". 
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S - STAIRS OR ESCALATORS 

T - TELEPHONES 

R - RESTAURANT 

L - LOUNGE 

B - BAR 

B.B.C. 
STUDIO 

DATES: 

August 22nd to 
September Ist 

TIMES: 

II a.m. to 10 p.m. 

PLACE: 

Earls Court, 
London, S.W.5 

FIRST FLOOR ADMISSION: 

3s. 
(children Is.) 

B. B. C. 

ARENA 

PH /L BEACH 
',(EX /7 ONLY) 

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 particular stand. 
Demonstration rooms and offices are prefixed 
with ' D.' 
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NATIONAL RADIO SHOW 

Guide to the Stands 
ACOS (202) 

Pickup replacement cartridges 
designed to give accurate groove 
tracing at high lateral accelerations 
(" Hi -g ") are available to fit most 
record players and changers with 
removable heads. For use in 
extreme tropical conditions, a turn- 
over head with ceramic pickup ele- 
ment (GP61 -1) is now being 
produced. 

The exhibit will include a range of 
piezo -electric microphones ranging 
from the inexpensive MIC35 to the 
MIC16 sound -cell type for studio 
use. 

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

AERIALITE (SI) 

Wide spacing of elements in Band 
III aerials is advocated by Aerialite 
as a means of obtaining a wide band- 
width and less disturbance of 
characteristics in proximity to build- 
ings. Models are shown with up to 
11 elements. 

Additions to the range of twin - 
band aerials include two new 
" Unilead " models, so called be- 
cause the interconnection between 
the two systems is effected in the 
factory and only a single downlead 
has to be fitted on erection. 

Three Band III convertors are now 
available: Model TC2 gives a single 
channel only; TCD, giving two chan- 
nels at high sensitivity, has an r.f. 
stage, and MC continuous coverage. 
All three have Band I /Band III 
switching. 

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

AIRMEC (212) 

Two interesting test equipments, one 
for servicing television sets and the 
other for sound receivers are to be 
shown this year. The former is the 
Televet Type 877 and is complete 
self -contained portable test room 
comprising pattern generator. oscillo- 
scope, wobbulator, a.m. signal 
generator, a!f. oscillator and valve 
voltmeter. 

The other is for a.m. and f.m. 
receiver testing and again is a self - 
contained and comprehensive item of 
equipment. It embodies a signal 
generator covering 100 kc /s to 15 
Mc /s and 85 to 100 Mc /s, an oscillo- 
scope, wobbulator and an a.f. oscilla- 
tor. Both are mains operated. 

Airmec, Ltd., High Wycombe, Bucks. 

ALBA (611 

Separate sensitivity controls on 
Bands I and II enable programmes 
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to be switched rapidly in the new 
T641 and T644 table model tele- 
vision receivers, which have 14 -in 
and 17 -in tubes respectively. Both 
models are fully screened against 
radiation. Two 17 -in and two 21 -in 
consoles, complete the television 
range. 

There is a choice of four table - 
model sound broadcast receivers, six 
radio -gramophones and two portable 
record reproducers among which the 
Model 202 a.c. /d.c. /battery portable, 
Model C116 midget receiver, and 
Models 880 and 881 record repro- 
ducers are new. 

A. J. Balcombe, Ltd., 52 -58, Tabernacle 
Street, London, E. C.2. 

AMBASSADOR (43) 

Television receivers with 17 -in and 
21 -in tubes are to be shown. They 
have turret tuning and vision -channel 
a.g.c. The 17 -in is available as a 
table model, but the 21 -in is in con- 
sole form. The console form of the 
17 -in is unusual in being roughly 
triangular in plan so that it will fit 
closely into the corner of a room. 

A sound broadcast receiver covers 
the medium- and long -wave a.m. 
bands and the f.m. band, for which 
there is a built -in v.h.f. dipole aerial. 

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

ANTIFERENCE (69) 

The " Hil -O " range of dual -band 
television aerials is based on what is 
described as " electronic coupling "; 
the Band III signal is transferred to 
the feeder only by the proximity of 
the Band III dipole to the Band I 
element. The range has been ex- 
tended and now includes no fewer 
than 17 different models 

A new one -piece coaxial plug has 
been introduced which simplifies the 
fitting of the cables. No loose outer 
grip is employed, the cable being 
firmly gripped by squeezing the sides 
of the body of the plug on to the 
woven copper sheath of the cable. 
The centre conductor is soldered in 
place. The plug is fully insulated by 
means of a Neoprene sheath. 

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

ARGOSY (219) 

Radiograms equipped for v.h.f. recep- 
tion and with 4 -speed record players 
are among the completely new ranges 
of domestic equipment to be shown 
this year. Television receivers 
designed for long -range reception 
will be featured, and also automatic 
record players with the latest 4 -speed 
motors. In external design of 

cabinets the " contemporary " style 
will be predominant. 

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

ARMY (302, 308) 

A feature of the Army's exhibit, 
which is manned by the Royal Corps 
of Signals, is a demonstration of the 
complete cycle of training in a trade 
in the Corps. Examples of ancient 
and modern radio equipment are 
compared and the Army's present - 
day communications system is traced 
through division and brigade H.Q. 
installations down to the latest 
" walkie- talkie " equipment. 

The War Office, Whitehall, London, 
S.W.I. 

ASSIMIL (307A) 

A system of language instruction by 
gramophone records is offered by this 
firm, who have a preliminary course 
of eight double -sided 78- r.p.m. 
records, including text -book and 
tuition service, and an advanced 
course consisting of a further 12 
records and tuition. The complete 
range of courses in Russian, French, 
German, Italian, Spanish and Dutch 
will be available for private listening 
on the stand. 

E.M.I. Institutes, Ltd., 10, Pembridge 
Square, London, W.2. 

AVO (3) 

Some items of test equipment 
hitherto shown as prototypes are 
now available as production models; 
these include the two signal 
generators covering Bands I, II and 
III. " Mark III " covers 150 ko /s to 
220 Mc /s with internal amplitude 
modulation. The other is the " Wide 
Band AM /FM Signal Generator" 
providing amplitude modulation 
from 5 to 225 Mc /s and f.m. from 
60 to 120 Mc /s with deviation up 
to ± 150 kc /s. Provision is made for 
checking the frequency and adjust- 
ing the scale cursor when necessary. 

Another interesting Avo instru- 
ment is the " Universal Measuring 
Bridge Type 1 " for resistance, 
capacitance and inductance measure- 
ments. In addition there is a full 
range of the well -known Avometers. 

Automatic Coil Winder and Electrical 
Equipment Co. Ltd., Douglas Street, 
London, S.W I. 

B.B.C. (301) 

Continuing the campaign to popu- 
larize v.h.f. sound broadcasting, the 
B.B.C.'s stand includes a demon- 
stration theatre where visitors can 
compare direct reception of a pro- 
gramme on v.h.f., on medium or 
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Antiference HL402 /4K combined 
television aerial utilizing the " elec- 
tronic coupling " principle. 

long waves or by line from Broad- 
casting House. 

Among various methods of in- 
struction devised by the Engineering 
Training Department which can be 
seen on the stand are demonstrations 
showing the operation of the cathode 
follower and the diode detector and 
experiments in geometric optics. An 
automatic monitor for checking 
transmitter performance shows the 
type of equipment being installed by 
the Corporation to eliminate unin- 
teresting routine jobs. 

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

BELLING -LEE (49) 

Although aerials are to be the 
prominent feature of this firm's dis- 
play, Belling -Lee produce also a 
wide range of small parts such as 
fuses, terminals, thermal- operated 
switches, valveholders and a variety 
of plug and socket connectors. 

The latest developments in aerials 
are the collapsible Band III models 
designed for more convenient trans- 
port but just as effective in use as 
the factory assembled models. Com- 
bined Band I /Band III aerials cover 
a very wide range, from a simple 
" Loftrod " (indoor type) to an " H " 
with two 6- element Band III Yagis 
arranged to form a broadside array. 
This type of fringe -area aerial is 
suitable for use where both B.B.C. 
and I.T.A. stations are co- sited. For 
use elsewhere separately orientated 
systems are available. 

Aerial accessories shown include 
cable outlet sockets, aerial amplifiers, 
Band I /Band III filters and a com- 
prehensive range of interference 
suppressors. 

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

BRIMAR (39) 

A reasonable size of television set 
cabinet, combined with a big picture, 
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Alba Model T644. 

Bush TV 62 with 14 -in tube in 
Bakelite cabinet. 

Acosceramic pickup cartridge (GP6I ) 

is made possible by the new C21KM 
21 -in c.r. tube to be shown, which has 
a 90° deflection angle. A range of 
valves suitable for the time bases of 
such 90° tubes will also be seen. 

Among the special -quality valves 
will be flying -lead types assembled 
with close -fitting cooling cans and 
mounted on nylon -loaded PTFE 
bases. 

Transistors will include the com- 
paratively new TS series (p.n.p. 
)unction types) which are approxi- 
mately half the size of their prede- 
cessors (TP and TJ series) and are 
hermetically sealed in metal cans. 

Standard Telephones and Cables Ltd. 
Footsc ray, Sidcup, Kent. 

BULGIN (26) 

This firm specialize in the manufac- 
ture of signal lamps, switches, knobs, 
connectors and a host of small, but 
important, parts used in the radio 
and electronic industries. 

Brimar mounted flying -lead valves. 

Iwo signal generator Type Ill 
covering 150 ka s to 220 Mc's. 

New style centre insulator fitted 
to Belling -Lee Band Ill aerials. 

New items shown this year in- 
clude a pillar -type signal lamp, 
rather like a lighthouse with a 30° 
side window and with or without a 
transparent top. There is also an 
inexpensive type of key switch avail- 
able in several styles, such as lock- 
ing both sides or locking one side 
and spring -loaded the other, or 
spring -loaded both sides. Various 
contact combinations are available. 

A toggle -action micro- switch and 
an ultra -lightweight version of the 
Lilliputian model shown last year, 
but operating with under 5 oz pres- 
sure, are also new. 

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

BUSH (I7, 29) 

Television receivers manufactured 
by this firm retain the form of 
station -selector mechanism intro- 
duced last year. Tuning is by a 
method which gives basically con- 
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tinuous tuning in each band but 
which is operated by a control mov- 
ing it in steps and so giving the 
effect of a switch selector. The 14 -in 
tube model is available in two styles 
of table cabinet, one of moulded 
Bakelite and the other of wood, and 
there is a larger type with a 17 -in tube 
which is basically the same electric- 
ally. 

Among the sound receivers the 
models including a v.h.f. band now 
outnumber the purely a.m. sets. The 
VHF 90, for example, has a double - 
triode for the v.h.f. " front -end." It 
is a two -band set covering v.h.f. and 
medium waves and it has a built -in 
dipole for v.h.f. and a ferrite -rod 
aerial for medium waves. Provision 
is made for the use of an external 
v.h.f. aerial. 

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

CHANNEL (108) 

New equipment shown this year in- 
cludes two general- purpose power 
supply units. One, the Type PS12, 
gives a stabilized output variable 
from 200 to 400 V d.c. and an un- 
stabilized d.c. output of 550 V with 
an output impedance of less than one 
ohm. There is also an improved 
version of the Type T3 pattern 
generator which covers both television 
bands. 

Channel Electronic Industries Ltd., 
Dunstan Road, Burnham -on -Sea, Somerset. 

COLLARD (21) 

Four -speed turntable drives (includ- 
ing 161- r.p.m.) are now available in 
three new gramophone units -the 
AC4/564 single- record player, RC456 
record changer and 4T -200 tran- 
scription unit. All these units are 
fitted with the " Studio " crystal 
pickup cartridge and the record 
changer can be switched to be 
operated manually for single discs. 

A pre -amplifier and power pack 
are now available for use with the 
" Tape Transcriptor " magnetic 
recording mechanism. This employs 
four heads and both top and bottom 
tracks can be recorded and played 
back without changing over spools. 
Tape speeds of 3}, 7f and 15in /sec 
can be used according to the fre- 
quency range required for the 
material to be recorded. 

Collaro Ltd., By -Pass Road, Barking, 
Essex. 

COSSOR (57) 

Outstanding in the new range of 
television sets on show will be a 21 -in 
table receiver, model 947. With a 
chassis layout and cabinet designed 
to facilitate easy servicing, it has 15 
valves, an aluminized tube, self - 
centring flywheel sync and automatic 
contrast control. Ease of servicing 
is also a feature of the 17 -in model 
942 console receiver, in which the 
screen safety glass can be easily 
detached for cleaning the tube face. 
Another 17 -in console (with full- 
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length cabinet doors) will be on view, 
also a low -cost 14 -in table set for 
areas of good signal staength, to- 
gether with a long -range version, 
and finally a 17 -in table receiver. 

A v.h.f. waveband is included in 
the latest addition to the well -known 
range of " Melody Maker " sound 
broadcast receivers and also in the 
new model 529 radiogram, which has 
three speakers with a crossover net- 
work. 

Printed circuit technique will be 
seen in the new "Melody Portable," 
which is a 4 -valve battery superhet 
for long and medium waves with a 
ferrite rod aerial and a 5 -in loud- 
speaker. With the batteries it 
weighs 61b. 

A. C. Cossor Ltd., Cossor House, 
Highbury Grove, London, N.5. 

COSSOR INSTRUMENTS (206) 

Construction kits for two instruments 
-the first of a series -will be intro- 
duced this year, one being a valve 
voltmeter and the other an oscillo- 
scope. Also on show will be the 
model 1322 "Telecheck " and marker 
generator for Bands I and III-a fre- 
quency- modulated alignment oscilla- 
tor with internal crystal- controlled 
frequency markers. In addition, 
there will be a Band -III convertor 
for extending the frequency range of 
an earlier " Telecheck " and an f.m. 
receiver alignment generator having 
a carrier frequency generator modu- 
lated by the sawtooth waveform of 
the display c.r.o. to provide the 
sweep. The display will be com- 
pleted by a range of oscilloscopes and 
c.r. tubes. 

Cossor Instruments Ltd., Cossor House, 
Highbury Grove, London, N.5. 

DECCA (58) 

Choice of seven television receivers 
is offered with tube sizes ranging 
from 14 to 21in. The recently intro- 
duced table model DM4 (17in) and 
its console version DM4 /C are fitted 
with tambour (folding) doors to cover 
the tube face when not in use. 
Models DM4 /C, DMC /D18 and 
DMC /D21 incorporate a sound 
broadcast receiver for the v.h.f. ser- 
vice with switched selection of alter- 
native programmes. Model 444 pro- 
vides television, v.h.f., short, medium 
and long wave reception and includes 
a three -speed record changer. 

There are three radio- gramophones 
with four -waveband receivers (includ- 
ing v.h.f) and combined moving -coil 
and electrostatic loudspeaker systems 
in each case. 

The " Panatrope " console record 
reproducer, " Portrola " portable 
radio -gramophone and " Deccalian " 
and " Deccamatic II " portable 
gramophones are continued. 

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

DEFIANT (35, 37) 

Television receivers with 14-in, 17 -in 
and 21 -in tubes are being shown. 

Turret tuners are used and flywheel 
sync is provided. Sound receivers 
include models covering the v.h.f. 
band as well as the long, medium and 
short wavebands. 

There is also a portable record 
reproducer which includes a 4 -speed 
automatic record changer. 

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

DE LA RUE (8) 

The "Delaron" division of this firm 
is represented by a wide variety of 
laminated plastics including Delaron 
Copper Clad for printed (etched) dr- 
cuits. A recent development is 
Del ron Neoprene Clad in which the 
synthetic rubber functions as a seal 
for the ends of electrolytic capacitors. 

Thomas De La Rue and Co. Ltd., 
84-86, Regent Street, London, W.I. 

DOMAIN (107) 

This stand is devoted to a display 
of tables for television sets and 
trolleys for apparatus, such as oscillo- 
scopes. 

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

DUBILIER (62) 

This firm caters for the diversified 
requirements of the radio industry in 
respect to capacitors, resistors and 
volume controls of one kind or 
another. Among their latest addi- 
tions are some sub -miniature electro- 
lytic capacitors, plastic film dielectric 
tubular capacitors, encapsulated 
pulse- forming networks and a small 
7- ampere choke for suppressing elec- 
trical equipment causing interference 
to television. This last item is an 
addition to the existing range of tele- 
vision and other types of suppressors 
produced for use with domestic elec- 
trical appliances. 

Capacitors, resistors and volume 
controls are being produced with 
special terminations and connections 
for use in printed circuits. 

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

DYNATRON (4) 

A pre -tuned switch -controlled v.h.f. 
tuner is to be exhibited in which 
a.f.c. is employed and provides four 
channels with an output at audio. 
Save for the audio side, it is virtually 
a complete receiver and it forms the 
heart of the RG10 radio -gramophone. 
Here it is accompanied by an a.f. 
amplifier and a tone -control unit and 
a bass -reflex loudspeaker. 

Television sets have 17 -in or 21 -in 
tubes. The latter has provision for 
f.m. sound reception. 

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

E.A.P. (215) 

The new " Elizabethan de luxe " tape 
recorder incorporates the Collaro 
" Transcriptor " and has facilities for 
mixing microphone and gramophone 
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inputs, headphone monitoring and a 
voltage output for feeding an external 
amplifier. The internal amplifier is 
rated at 3# watts and the loudspeaker 
is a 9in x 5in elliptical type. 

The " Elizabethan " portable 
recorded has been redesigned and 
will be known as the " Elizabethan - 
56." 

E.A.P. (Tape Recorders) Ltd., 9, Field 
Place, St. John Street, London, EC.1. 

E.A.R. (67) 

Electric gramophones include the 
" 1960 " range with both portable 
and "Chairside" versions, the latter 
designed to serve also as a table for 
a television or sound broadcast 
receiver. A transistor portable gramo- 
phone will also be shown. 

A new series of amplifiers with 
outputs from 4 watts includes the 
" Three- Nine -Five " for which the 
distortion at 20 watts is rated at 
0.05 per cent. 

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

E.M.I. (16, 23) 

Tape records of the " Stereosonic " 
kind will be seen amongst the com- 
prehensive display of records from all 
the E.M.I. group on stand 16. Here 
there will also be a technical bureau 
with staff to answer questions about 
sound recording and reproduction. 

Professional tape recording equip- 
ment to be shown on stand 23 will 
include a new and versatile recorder. 
the TR90, which is available in three 
versions -in two carrying cases, in 
rack- mounted chassis and in a glass - 
topped console. The latest 81in spools, 
giving increased recording capacity, 
will be seen in the new TR51 trans- 
portable machine. An accessory pack 
for tape jointing (including leader 
strips) will also be displayed. 

Electric and Musical Industries Ltd., 
Hayes, Middlesex. 

E.M.I. INSTITUTES (307) 

A method of practical training by 
post in radio and electronics is pro- 
vided by this institute, which is part 
of the well -known industrial organ- 
ization. On display will be examples 

Decca DM4 television receiver. 
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of the equipment which the student 
builds and studies at home alongside 
the theoretical instruction. Facilities 
will be available for private inter- 
views. 

E.M.I. Institutes, Grove Park Road, 
London, W.4. 

EDISWAN- SIEMENS (19) 

Two double -cone loudspeakers, loin 
and 12in, with built -in mechanical 
cross -over networks will be among 
the new exhibits on this stand. Asso- 
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Cossor "Melody Portable " with 
printed circuit. 

Collaro four -speed record changer 
(RC456) 

E.A.P. "Elizabethan 
de Luxe " recorder. 

E.A.R. " 1960 " portable 
gramophone. 

Dubilier triple unit 
" Drilitic " capa- 
citor, Type CRE /PC, 
for printed circuits. 

Ediswan Clix radio components manufactured from fluorocarbons. 
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Ekco model T284 with 17 -in tube. 

dated amplifiers will also be shown. 
Other electronic apparatus will 
include marine radio equipment. 

Valves for f.m. and Band -III tele- 
vision will be displayed and c.r. tubes 
will include a new 24 -in rectangular 
type. Industrial valves will be repre- 
sented by a new vapour -cooled type 
ESV.1002, while at the other end of 
the size scale will be miniature diodes 
for electronic instruments. 

Clix radio components will be on 
view and also an extensive display of 
high -performance fluorocarbon resins 
and components incorporating PTFE. 
The Edison Swan Electric Co. Ltd., 
155, Charing Cross Road, London, W.C.2. 

EKCO (24, 30) 

Among the television receivers to be 
shown by this firm are new 14 -in 
and 17 -in tube models, the T283 
and T284. They have turret tuning 
and flywheel sync, automatic band- 
width control and automatic inter- 
ference inverter. They are both 
table models. The T293 is similar 
to the T284, but has provision for 
the reception of Band II f.m. sound 
transmissions. 

Sound receivers covering the 
v.h.f. band only are made and the 
new types include the A277 table 
model and the C273 console. A 
double -triode frequency -changer is 
used and there are two i.f. stages 
feeding a ratio detector. Two loud- 
speakers are used and provision is 
made for connecting a tape recorder 
and for using a record player. 

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

ENGLISH ELECTRIC (40) 

Television receivers with 17 -in and 
21 -in tubes are being exhibited. 
They are available in two forms, 
with and without provision for f.m. 
sound reception on Band II, the 
price difference being of the order 
of £5. All models cover Bands I 
and III. 

English Electric activities in other 
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Goodmans "Midax" Garrard BAI battery record player. 
mid - frequency unit. 

fields are illustrated by photographs 
and models. 

The English Electric Co. Ltd., Marconi 
House, Strand, London, W. C.2. 

EVER -READY (54) 

The weights of the two new battery 
portables to be shown by this firm, 

Sky Princess " and " Sky Baby," 
are only 61-lb and 6$lb respectively. 
They are 4 -valve superhets using 
low -consumption valves, and are 
designed in flat carrying cases with 
hinged lids on the " personal " prin- 
ciple. The "Sky King" is another 
new battery set of larger and more 
conventional design. All have high 
sensitivity speakers and long and 
medium wavebands. 

Among export receivers a new and 
improved version of the " Saucepan 
Special" will be shown. A stout 
metal cabinet is used and the com- 
ponents of the 4 -valve superhet cir- 
cuit are tropicalized. 

A subsidiary company, Berec 
Radio, Ltd., will also be exhibiting a 
complete range of portable receivers, 
the " Calypso," "Ballerina" and 
" Jester " being solely battery sets 
while the " Fiesta " is a mains/ 
battery model. Ferrite rod aerials 
are used in all but the " Jester." 

As usual there will be a compre- 
hensive display of dry batteries, in- 
cluding the compact layer types. 

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

FERGUSON (12) 

A range of television sets, sound 
receivers and radio-gramophones is 
to be shown on this stand. Sound 
receivers include types covering the 
v.h.f. band as well as medium and 
long waves, and this applies also to 
the radio -gramophones. 

New television models have 17 -in 
and 21 -in tubes. Among the latter 
is a table model, the 308T. 

Thorn Electrical Industries Ltd., 105- 
109, Judd Street, London, W.C.1. 

FERRANTI (31, 68) 

This firm has now introduced v.h.f. 
reception into its radiograms. Three 

models will be shown : the 6 -valve 
355 with a 10 -in speaker, the 8- 
valve 455 with push -pull output into 
twin 8 -in speakers and the 12 -valve 
1055 with a short -wave band, 
separate bass and treble controls, 
and a push -pull output handled by 
7 -in and 12 -in speakers. All models 
have three -speed record changers. 

In television the latest intro- 
duction is a 20 -in table projection 
receiver, model 20T6, which incor- 
porates a paraphase video circuit to 
permit a large contrast range. 
There will also be a 24-in console 
projection receiver and, in direct - 
viewing sets, 14 -in, 17 -in and 21 -in 
models. 

Among the valves and cathode - 
ray tubes an outstanding exhibit 
will be a range of silicon power 
rectifiers. These are hermetically 
sealed junction types with very low 
reverse currents and an ability to 
work at high temperatures. 

Ferranti Ltd., Hollinwood, Lancs. 

G.E.G. (53) 

To meet the requirements of ex- 
treme fringe areas, a complete range 
of 14 -in and 17 -in television receivers 
fitted with flywheel sync will be 
shown. For those who prefer larger 
pictures there will be a new 21 -in 
table model and a 21 -in console 
model. A range of Band -III con- 
vertors for use with earlier G.E.C. 
receivers will also be displayed. 

In sound broadcast receivers there 
will be two new table models cover- 
ing the v.h.f. transmissions, while 
three radiograms having the same 
facility will be exhibited. 

The display of valves and c.r. 
tubes will include a new audio out- 
put beam pentode, KT88, xenon- 
filled rectifiers, silicon junction 
rectifiers, industrial c.r. tubes and 
valves for r.f. heating and radar. A 
model of a 2 -W transistor a.f. ampli- 
fier will be shown, and demonstra- 
tions will be given (in room D34) of 
high -quality sound reproduction 
equipment. 

The General Electric Co. Ltd., Magnet 
House, Kingsway, London, W.C.2. 
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G.P.O. (304) 

A speech synthesizer developed as 
part of a programme of research into 
ways of transmitting speech more 
economically is being demonstrated. 
It consists of a pulse generator of 
variable repetition rate to represent 
the voice excitation, a random noise 
hiss generator, and three adjustable 
electrical resonant circuits to impose 
the " formant" frequencies on the 
spectrum of the combined output of 
these two sources. For demonstra- 
tion purposes a special control unit 
is being used so that simple words 
can be produced. 

Other exhibits include an elec- 
tronic sorter, electronic telephone 
switching, the prototype of the latest 
quartz -crystal controlled speaking 
clock and ERNIE, the Premium 
Bond " wheel of fortune," described 
on page 440. 

General Post Office, St. Martins-le- 
Grand, London, E.C.I. 

GARRARD (50) 

A new "transcription" pickup arm 
with many adjustments not normally 
provided, and a 45- r.p.m. battery- 
operated turntable (BAl) for use in 
miniature valve or transistor port- 
able gramophones are likely to be 
centres of interest on this stand. 
The backbone of the exhibit will, 
as in previous years, be the range of 
multi -speed gramophone turntables 
and record changers which includes 
the RC120/4 and RC121 /4 which are 
designed to occupy the minimum of 
cabinet space. 

Pickup heads include a ceramic 
type (GCE4) and a moving coil of 
new design. The Garrard stylus 
pressure gauge has been redesigned 
and now includes a spirit level for 
checking the turntable. 

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

GOODMANS (105) 

The introduction of " pressure " 
units into the range of Ioud- 

speakers designed for high -quality 
reproduction is a new departure for 
Goodmans. In the " Midax " unit 
covering middle frequencies the 
horn is of rectangular section and 
the recommended cross -over fre- 
quencies are 750 c/s and 6 kc /s. The 
" Trebax " unit covers 5 kc /s to 
16 kc /s and has a short built -in horn. 
Cross -over filters are available for 
coupling the two pressure units and 
for adding a low- frequency direct 
radiator cone unit for frequencies 
below 750 c/s. 

A new cabinet (" Viscount ") de- 
signed for use with the majority of 
Goodmans cone loudspeakers in- 
cludes the recently developed 
acoustical resistance unit. 

Goodmans Industries Ltd., Axiom 
Works, Wembley. 

H.M.V. (28) 

A new range of tape record repro- 
ducers to be shown by this firm 

include the 3031 table model with 
pre -amplifier and equalizer, giving 
an output suitable for high quality 
amplifiers, and the 3032, a console 
version with tape storage space. 
Model 3033 is a complete repro- 
ducer incorporating a 10 -watt ampli- 
fier and a dual speaker system, while 
Model 3034 is for playing " Stereo - 
sonic " dual- channel tapes. Model 
3035 is a stereophonic tape deck. 

Six speaker units, including an 
electrostatic ribbon type, cover the 
a.f. ranges in the 3052 high quality 
disc reproducer to be shown. The 
18 -watt amplifier has a response of 
20 c/s to 30 kc /s. The associated 
pre -amplifier, incorporating tone 
control, equalization, etc., is a 
separate unit with remote control. 

New radiograms incorporating 
v.h.f. reception will be exhibited, 
one having an ultra- linear amplifier 
and four speaker units in an 
acoustically loaded enclosure. 

To compensate automatically for 

G.E.C. 2I -inch receiver, B7325I. 

Berec "Ballerina" portable 
receiver. 
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Ferranti 20 -in projection 
receiver, 2076. 

Ferguson model 308T 
with 21 -in tube. 
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differences in strength between 
Band -I and Band -III signals a new 
21 -in television receiver incorporates 
an improved vision a.g.c. system. 
The sound receiver has a dual 
speaker system comprising a 10f -in 
bass unit, which can be moved to 
either side of the cabinet, and a 
front -facing tweeter. Table (1847) 
and console (1848) versions will be 
on show. 

The Gramophone Co. Ltd., Blyth Road, 
Hayes, Middx. 

HART (209) 
Several additions have been made 
to the range of radio cabinets in 
which this firm specialize. A novel 
design is the "Hartique Stayrite " 
television table which can be erected 
or dismantled in a few seconds. The 
top when assembled measures 23 x 
21in and it is 23in high; castors are 
fitted. 

Alfred Hort and Co. Ltd., 243 -249, 
Upper Street, Highbury Corner, Islington, 
London, N.I. 

HUNT (25) 

The manufacture of fixed capacitors 
of all kinds for the radio and elec- 
tronics industries comprises the 
main activity of this firm. Their pro- 
ducts include paper, ceramic and 
synthetic film dielectric varieties, as 
well as types designed for use in 
printed circuits. 

Among the latest additions is a 
range of " Duolectric Supermold- 
seal " capacitors, so called because 
they are constructed of metallized 
paper with synthetic film interleave 
and encapsulated by a cast resin 
technique providing a tough, heat - 
and water -resisting casing which 
withstands temperature changes of 
from -40 °C to +100 °C. This 
form of encapsulation is used for 
several other ranges. 

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

I.T.A. (309, 310, 311) 

This is the first time that the 
sponsors of the alternative television 
service have participated in the 
Radio Show. The I.T.A.'s stand, 
which is shared with the two London 
programme contractors- Associated 
Rediffusion and Associated Tele- 
vision, naturally stresses the growth 
of the alternative service in its first 
year. Part of the stand is devoted 
to a " conversion centre " where 
members of the Radio and Tele- 
vision Retailers' Association give 
advice to viewers on the conversion 
of their sets. 

Independent Television Authority, 14, 

Princes Gate, London, S.W.7. 

INVICTA (65) 
Two radiograms incorporating v.h.f. 
reception will be exhibited on this 
stand -the Model 59 console with a 
3 -speed automatic record changer 
and the Model 60, incorporating the 
latest type of 4 -speed record changer. 
V.H.F. is also obtainable on the 6- 
valve sound broadcast receiver, 
Model 38. Notable for their light 
weight of under 71b will be two port- 
able sets, the all -battery Model 26 
and mains /battery, Model 27. 

Television receivers to be shown 
will include a 14 -in and two 17 -in 
table models, two 17 -in consoles and 
a 21 -in console. 

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

J. B. CABINETS (115) 

This firm specialise in the production 
of radio, radiogram and television 
cabinets for the trade. An interest- 
ing feature of their display is a selec- 
tion of cabinets made especially for 
the American market. 

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

J -BEAM AERIALS (I) 

Pioneers of the skeleton -slot aerial, 
J -Beam has now introduced a 
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H.M.V. 3052 re- 
producer with six 
loudspeakers and 
amplifier. 

skeleton -horn aerial for Band III, 
which, combined with a vertical di- 
pole for Band I, has been named the 
" Hornbeam." Two models are 
made, one with reflector and one 
without. The Band III gain, rela- 
tive to a dipole, is 7 to 9 dB and 
the bandwidth 170 to 230 Mc /s. 

A wide range of individual Band 
I and Band III aerials, the latter 
embodying skeleton slots in multi- 
element systems, is also to be shown. 

.1-Beam Aerials Ltd., Westonia, Weston 
Favell, Northampton. 

K.B. (20) 

A newcomer to the range of sound 
receivers is the NR30, which covers 
medium and long waves as well as 
the v.h.f. band, with internal aerials. 
Three loudspeakers are included to 
improve the sound distribution. 

Among the existing models which 
are being continued is the FB1OFM, 
an f.m. receiver which can also be 
used as an f.m. adaptor with exist- 
ing a.m. receivers. 

Television sets have pictures in 
the three standard sizes of 14-in, 17- 
in and 21 -in. All models have turret 
tuners and a form of automatic gain 
control. 

Kolster -Brandes Ltd., Footscray, Kent. 

LABGEAR (203) 

Two new indoor television aerials 
make their appearance this year. 
One is a dual -band type consisting 
of a Band III dipole with a corn - 
pressed Band I aerial wound spirally 
around it. The centre insulator is 
common to both systems and can be 
plugged directly into the aerial 
socket on the television set. Alter- 
natively it can b! mounted else- 
where and a 75 -ohm feeder used. 
This is known as the " Spiral " 
aerial. 

The other indoor aerial is for Band 
I only and is intended for erecting 
in the loft. Described as the " Bi- 
Square " it is said to give a good 
performance up to 40 or 50 miles. 
The " Spiral " is for use at about 10 
miles. 

Aerial interference suppressors and 
cross -over filters are shown also. 

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

LINGUAPHONE (207) 

Courses of instruction in foreign 
languages through the medium of 
gramophone records and books are 
offered by this company. Alto- 
gether 32 courses are available, the 
most recent additions being in 
South -American Spanish and Ice- 
landic. 

Linguaphone Institute Ltd., 207 -209, 
Regent Street, London, W.I. 

McMICHAEL (59) 
Several of the new television sets 
now embody a " black spotter," a 
circuit feature which blanks out the 
white spots on the screen produced 
by severe ignition and similar inter- 
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J -Beam "Hornbeam 1 " 
dual -band aerial. 

Marconiphone 14 -in receiver, VTI50. 

-150D.WIsáz"c'"<. 
SUPERMOLDSEAL - 
$ . 4 . S + . & R +; D . i 

.,....__ QS.w. 

Hunt "Duolectric Supermoldseal " 
capacitors for 750V and 1,000V d.c. 
working. 

ference. This is generally far worse 
in fringe areas. The new sets offer 
the choice of 14, 17 and 21 -in tubes 
and multi -channel tuners. 

A 3- waveband a.m. /f.m. chassis is 
included in the Model C417FM 
combined television and broadcast 
receiver. It has provision for a 
gramophone input and extension 
loudspeakers. 

The majority of the new sound 
only sets have an f.m. range and 
built -in aerials for all bands are 
common, but there is provision for 
external aerials. One radiogram, 
M101RG, actually has push- button 
station selection operative on f.m. 
and a 4 -speed automatic record 
changer. 

McMichael Radio Ltd., Slough, Bucks. 

MARCO NIPHONE (23) 

Electrostatic focusing is used in the 
14 -in c.r. tube of the new VT150 
table television receiver to be shown, 
and is claimed to give an exception- 
ally sharp picture with accurate 
focusing over the whole screen. High 
sensitivity circuits are used, with 
extra gain on Band III channels. 
Another new set, model VC152, has 
the large screen size of 21in and has 
special circuit features to counteract 
fading, aircraft flutter and variations 
in signal strength between Band I 
and Band III stations. 

Among radiograms the new 
" Studio " model, ARG49A, is not- 
able for its modern styling and 
low -level cabinet with a Warerite 
table top. It has a 6 -valve a.m. /f.m. 
circuit with a 3 -speed automatic 
record changer, and this combination 
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Invicta 60 radiogram with 4 -speed 
record changer. 

Labgear "Spiral " dual -band indoor aerial for direct connection to the recce r. 

appears in several other radiograms 
to be shown. 

The Marconiphone Co. Ltd., Blyth 
Road, Hayes, Middx. 

MASTERADIO (IS) 

Complete home entertainment in a 
single unit seems to have been the 
aim of the designer of the TRG366, 
which combines the facilities of a 
17 -in television set, a radiogram and 
a tape recorder. Several other new 
television sets are shown with tubes 
ranging in size from 14 to 21in. 

There is a range of sound broad- 
cast receivers, some of which include 
the f.m. band and one the trawler 
band. 

Cabinet styles employed include 
portable, table, console and bureau, 
the last- mentioned for radiograms. 

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

MULLARD (32) 

Applications of electronics in com- 
munications, navigation, medicine, 
industry and commerce will be illus- 
trated by photographs, typical 
Mullard products and various work- 
ing devices and demonstrations. 
There will also be an historical dis- 
play of radio valves. 

For the amateur constructor there 
will be a special demonstration room, 
D2A, containing examples of equip- 
ment built to Mullard circuits and 

Kolster- Brandes NR30 a.m. /f.m. 
receiver. 

free technical literature. Technical 
representatives will be available to 
answer queries. 

Mulford Ltd., Century House, Shaftes- 
bury Avenue, London, W.C.2. 

MULTICORE (I0) 

A new solder alloy produced by this 
firm is said to prolong the life of the 
soldering bit by preventing the 
absorption of copper from the bit 
into the solder. The alloy contains 
a small percentage of copper. The 
main feature of the stand will be a 
demonstration of the new alloy being 
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used in the wiring and soldering of 
Alba midget sound receivers. 

Other exhibits will include home 
constructors' solder for printed cir- 
cuits, a solder thermometer and a 
magnetic tape splicer. The well - 
known BIB wire stripper and cutter 
will also be shown, with the new 
feature of 4 B.A. and 6 B.A. spanner 
holes in the handles. 

Multicore Solders Ltd., Maylands 
Avenue, Hemel Hempstead, Herts. 

MURPHY (42) 

Television sets with tubes up to 21in 
and sound broadcast receivers are to 
be exhibited. The basic 17in models 
are the V280 (table) and V280C 
(console) and they are electrically 
similar to the 14in V270, but not 
identical. They have turret tuners 
and vision- channel a.g.c. The V280A 
(table) and V280CA (console) and 
V280AD (console with doors) are 
fringe -area models which differ in 
having an extra i.f. stage and fly- 
wheel sync. 

Sound broadcast receivers include 
the v.h.f. band in their coverage. A 
v.h.f. mobile radio telephone is also 
being shown. It is crystal -controlled 
on both transmit and receive and 
can be obtained for the bands 
60 -90 Mc /s, 100 -133 Mc /s or 133- 
174Mc /s. The receiver is of the 
double superheterodyne type. 

Murphy Radio Ltd., Welwyn Garden 
City, Herts. 

NAVY (303) 

A Sea Hawk naval fighter, complete 
with radio -communication equipment 
and navigational aids, is the dominant 
feature of the stand. The Admiralty 
Signal and Radar Establishment has 
provided a demonstration showing the 
use of ferrites in the development of 
radar and other electronic equipment. 

Among examples of marine radio- 
communication equipment to be seen 
on this stand is the gear supplied to 
members of the Royal Naval Volun- 
teer (Wireless) Reserve for use at 
home and also a complete Royal 
Marine beach signal station. There 
is also a section devoted to radio aids 
to navigation. 

The Admiralty, Whitehall, London, 
S.W.I. 

NIXA (S) 

Gramophone discs under this name, 
and Mercury, Vanguard and Emarcy 
records which are also marketed by 
Pye Ltd., will be featured on this 
stand. 

Nixa Record Co. Ltd., 66, Haymarket, 
London, S. W.1. 

OPPERMAN (319) 

The Stirling single -valve Band I /III 
convertor, from which, it is claimed, 
there is no radiation, is to be shown 
by this company, whose main busi- 
ness is the manufacture of aircraft 
parts. 

S E. Opperman Limited, Sterling 
Corner, Boreham Wood, Herts. 
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Pam "Transistor" portable. 

Peto Scott television camera. 

PAM (55) 

A superheterodyne portable receiver 
using transistors throughout will be 
regarded by many people as being 
technically the most interesting ex- 
hibit on this stand. It covers 
medium and long waves, has an inter- 
mediate frequency of 310 kc/s and 
consumes only 35 mA from a 6 -volt 
battery. It is built by the printed 
circuit technique and the push -pull 
output transistors feed the loud- 
speaker moving coil directly without 
a transformer. 

A new radio -gramophone (Model 
715 RG) incorporates the Collaro 
four -speed record changer and pro- 
vides for reception of v.h.f. as well 
as medium- and long -wave stations. 

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

PAMPHONIC (34) 

Sound reproduction and reinforce- 
ment in all its aspects is represented 
by the products of this firm which 
include popular record reproducers, 
high -quality amplifiers, tuners and 
loudspeakers, and complete sound 
reinforcement systems based on the 
delay principle for use in large 
auditoria. 

A prominent exhibit on this stand 
will be a 10 -kW amplifier for vibra- 
tion testing made by W. Bryan 
Savage, Ltd., an associated company. 

Pamphonic Reproducers Ltd., 17, 
Stratton Street, London, W.I. 

PETO SCOTT (14) 
A feature of the television sets ex- 
hibited by this firm is the provision 
of pre -set r.f. gain and contrast con- 
trols for the two bands selected by the 
band -switching. This is done to 
obviate the need for adjusting con- 
trols when changing from one station 
to another. Both 14 -in and 17 -in 
models are shown. 

A television camera is also on view. 
Peto Scott Electrical Instruments Ltd., 

Addlestone Road, Weybridge, Surrey. 

PHILCO (22, 317) 

Fully transistorized sound receivers, 
radiograms and record players will 
be a feature of this stand. The more 
conventional equipment will include 
v.h.f. receivers, a three- waveband 
" torch " receiver, car radios with 
push- button short -wave converters 
for use in various parts of the world, 
and a range of television receivers 
with screen sizes from 14in to 21in. 

An electronic device for use in 
training electronics technicians will 
also be displayed, while in the high - 
fidelity demonstration room D26a 
there will be a two -channel, four - 
speaker equipment for high- quality 
reproduction of gramophone records. 

Philco (Great Britain) Ltd., Romford 
Road, Chigwell, Essex. 

PHILIPS (44, 45) 

Built -in dipole aerials for v.h.f. will be 
a feature of several of the a.m. /f.m. 
receivers to be displayed, with ferrite 
rod aerials for medium and long 
waves. Also on show will be a 5- 
valve superhet clock radio and an 
" easy -to -fit " car receiver, for 6-V 
or 12 -V operation, with a separate 
5 -in loudspeaker. 

Automatic gain control on both 
sound and vision will be found in 
most of the television receivers, 
which range from a 14 -in table model 
to a 23 -in console projection set, 
while flywheel sync is used in the 
fringe -area models. 

The 10 -W " Novosonic " high - 
quality sound reproduction equip- 
ment will be demonstrated, and there 
will be a comprehensive display of 
radiograms, record players and auto- 
matic record changers. 

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

PILOT (27) 

A new model amongst the range of 
television sets on show will be the 
17 -in TV107 table receiver, which 
has a.g.c. on vision, flywheel sync, 
flyback blanking and a front -facing 
loudspeaker. Other receivers will 
range from 14in to 21in. 

Sound receivers will include a new 
(Continued on page 421) 
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version of the " Little Maestro " a.c./ 
d.c. 4 -valve superhet with a ferrite 
rod aerial. Also on view will be 
a.m. /f.m. receivers, one of them 
having a short -wave band, with an 
alternative version offering the traw- 
ler band instead. 

Pilot Radio Ltd., Park Royal Road, 
London, N.W.10, 

PLESSEY (9) 

The activities of this firm are devoted 
largely to the production of compo- 
nents, accessories and complete 
assemblies for the radio industry. 
This year is displayed a production 
model, the Type D15, of a loud- 
speaker working on the novel prin- 
ciple described in the Wireless World 
of January, 1952. Known as the 
" Ionophone " it has no recognisable 
moving parts as it functions by direct 
modulation of ionized air.. Its only 
frequency limitations are those of the 
horn used with it. 

This loudspeaker is particularly 
suitable as the " high frequency " re- 
producer in a multi- loudspeaker 
system, for which application a 
2,000 c/s cross -over filter is advised. 

Plessey Co. Ltd., Ilford, Essex. 

PLUS -A -GRAM (216) 

This firm is showing Dansette 
gramophones. The Minor has a 
three -speed motor and crystal pick- 
up and is of the portable type. 

J. & A. Margolin Ltd., 112 -116 Old 
Street, London, E.C.1. 

PORTOGRAM (66) 

Twin elliptical loudspeakers are used 
in the new "Symphony Four" 
console record reproducer which 
incorporates the Collard RC/456 
four -speed changer unit and is 
designed for the small living room. 

Other new models are the " Auto - 
4- Gram " and " Babygram " port- 
able record reproducers. 

The Model HF63 console with 
omnidirectional sound distribution 
and the TR100 high -quality repro- 
ducer, with alternative combinations 

of record -player, tape recorder and 
f.m. tuner, are continued. 

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

PYE (13) 

Demonstrations of amplifiers, loud- 
speakers, a.m. /f.m. tuners and 
record reproducers will be given in 
room D6, entrance tickets for which 
will be available on the stand. 

A comprehensive range of tele- 
vision receivers, from 14 -in to 21 -in, 
will be shown, together with a.m./ 
f.m. sets, portables and radiograms. 
Also on view will be the " Talk 
Box " intercommunication system 
which operates over the electric 
mains wiring. 

Pye Ltd., Cambridge. 

R.A.F. (312) 

Guided missiles and their associated 
electronic control and telemetering 
equipment are to be seen on this 
stand. The equipment shown in the 
section devoted to rockets includes a 
v.h.f. direction finder, u.h.f. gear and 
teleprinter systems. The training of 
radio apprentices is also featured. 

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

R.C.A. (103) 

Sound reproducing equipment, built 
to the highest performance stan- 
dards, and termed " New Ortho- 
phonic," will be shown and 
demonstrated. The basic units are 
a 20 -watt amplifier and pre -amplifier 
to which may be coupled an f.m. 
tuner incorporating automatic fre- 
quency control and the new 6AL7 
tuning indicator. 

For record reproduction a trans- 
cription turntable is available with a 
choice of electro- magnetic pickups 

R.C.A. f.m. 
tuner unit. 

Pilot I7 -in receiver TVI07. 

WIRELESS WORLD, SEPTEMBER 1956 

working on the 8 -pole balanced 
armature principle and sealed 
against dust by a plastic moulding. 

A three -unit cross -over loud- 
speaker system is housed in a cabinet 
of similar design to that used for 
the R.C.A. -Olson loudspeaker. 

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

R.G.D. (52) 

In the latest radio -gramophone 
introduced by this firm four loud- 
speaker units (two Bin x 5in elliptical, 
one loin and one small cone 
" tweeter ") are arranged to give 
wide sound distribution. The radio 
receiver includes a vth.f. range, and 
the record changer has four speeds. 

Another new product is the " B 
Fifty Five" small portable for mains 
or battery operation with push- 
button wavelength selection. 

The R.G.D. programme includes 
four television receivers and five 
other sound receivers and radio - 
gramophones. 

Radio Gramophone Development Co. 

Ltd., Eastern Avenue, Romford, Essex. 

R.S.G.B. (305) 

The theme of this stand is "An 
introduction to amateur radio " and 

R.G.D. "B Fifty-Five" portable. 

Home -constructed communications receiver exhibited by R.S.G.B. 
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this is emphasized by a short film 
" A guide to amateur radio." Among 
the exhibits is a complete amateur 
transmitting station including home - 
constructed transmitting, receiving 
and frequency measuring equipment. 
On the stand will also be found 
other examples of home -constructed 
equipment including a single side - 
band transmitter for 144 Mc /s and 
a communications receiver. 

Radio Society of Great Britain, New 
Ruskin House, 28/30 Little Russell Street, 
London, W.C.I. 

R.T.R.A. (201) 

Telesurance -the receiver mainten- 
ance and insurance scheme operated 
by members of the Association -is 
the main feature of this stand. The 
scheme, for which the charges vary 
according to the size of the tube, 
provides for replacement of defective 
components, servicing and insurance 
against burglary, fire and accidental 
damage. 

Radio and Television Retailers' Associa- 
tion, 15/17 Goodge Street, London, W.I. 

REGENTONE (60) 

A choice of no fewer than 22 models 
(four television, six sound receivers, 
seven radio -gramophones and five 
portable electric gramophones) is 
offered this year. 

The principal new model is the 
" Continental " radio - gramophone 
with four -speed record changer, 
long, medium, short and v.h.f. 
sound receiver and a three -unit 
omnidirectional loudspeaker system. 

Three other new radio- gramo- 
phones include a table model 

(FM109) with provision for v.h.f. 
reception. 

Two new a.c. /d.c. portables (DP2 
and DWI) are shown and a " hand- 
bag" portable (" Double Two ") 
which operates either from batteries 
or mains. 

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

ROBERTS (48) 

This firm continues to specialize in 
the production of high -grade portable 
receivers and this year has produced 
a new compact lightweight model 
(R66) for a.c. mains or battery opera- 
tion covering medium and long 
waves. A ball- bearing turntable is 
fitted so that the directional properties 
of the self- contained aerial can be 
effectively exploited. 

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

ROLA CELESTION (6) 

The exhibit is designed to emphasize 
the wide range of loudspeaker types, 
both domestic and public address, 
which are made by this firm. Four 
new models have been introduced 
for the domestic market. C10A is a 
10 -in unit designed to give a smooth 
response from 65c /s to 10kc /s and 
may be used in conjunction with the 
4 -in C4A high -frequency unit (5 to 
15kc /s). C8A gives the unusually 
wide frequency average, for an 8 -in 
unit, of 50c /s to 12kc /s. C68A is an 
elliptical unit to meet the demands 
of modern cabinet designs and has a 
range of 70c /s- 12kc /s. 

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

Simon Model SP /2 tape recorder 
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S.T.C. (Ill) 
The ability of silicon rectifiers to 
work successfully over a wide range 
of temperatures will be demonstrated 
by an apparatus which plunges the 
rectifiers cyclically into chambers at 
-40 °C and 100 °C respectively. 

Improved performance for a given 
size is shown by a range of selenium 
rectifiers, Series 400, the plates of 
which are coated by a new vacuum 
evaporation process. Changes in 
design offer improved mounting and 
connecting facilities. Selenium is 
also used in a new range of rectifiers, 
designed for a.c. /d.c. portables, which 
are notable for their compactness and 
novel construction. 

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

SIMON (46) 

Tape speeds of 3-,'in /sec and lin /sec 
are provided in the Model SP /2 mag- 
netic tape recorder. The frequency 
responses claimed for these speeds are 
50- 7,000c /s ± 3dB and 50- 12,000c /s 
±3dB. Spools up to 8f -in diameter 
can be used, and the amplifier, which 
can be used separately, has an output 
of 10 watts. 

Accessories include a matching 
v.h.f. tuner unit and a new pressure 
microphone. 

Simon Sound Services Ltd., 48, George 
Street, London, W.I. 

SOBELL (33) 

Both 17 -in and 21 -in table television 
receivers are shown in table and con- 
sole styles. Turret tuning and fly- 

Printed circuit sub -assembly shown by T.C.C. 

Ultra V 15 -60 
table model with 
14 -in tube. 
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Spencer -West Band Ill convertor. 

wheel sync are employed. There is 
also one 14 -in model. 

Sound receivers include the 636WF 
which covers the f.m. band as well 
as medium and long waves. A re- 
ceiver of similar basic form is avail- 
able with an automatic record player 
in radio -gramophone form. 

Radio & Allied Industries Ltd., Langley 
Park, Slough. 

SPECTONE (316) 

A stereophonic magnetic tape 
reproducer (Model 123) is the main 
item on this stand. It is built to 
reproduce tapes recorded to C.C.I.R. 
standards and incorporates a "Reflec- 
tograph " mechanism and two ampli- 
fiers based on the Mullard " 5 -10 " 
design. Model 127 is a smaller 
version designed to operate with 
external main amplifiers. 

The Spectone " Five Fifteen " 
range of amplifiers, similar to those 
used in the magnetic tape reproducer, 
are available with separate or built -in 
controls. 

Specto Ltd., Vale Road, Windsor, 
Berks. 

SPENCER -WEST (211) 

In addition to a range of aerial dis- 
tribution amplifiers, this firm is to 
show a Band III pre -amplifier using 
a double- triode, one stage acting as 
an earthed -grid amplifier and the 
other, neutralized, as an earthed 
cathode. 

Several Band III convertors are 
to be displayed. The Type 66 has a 
printed circuit. The Type 50 in- 
cludes a cascode pre-amplifier which 
is operative on Band I as well as 
Band III. Other exhibits include a 
variable aerial attenuator and a pat- 
tern eliminator. 

A television receiver, Model 1956, 
has a 9 -in tube and is intended rather 
as an " occasional " set for the nursery 
or sick -room. 

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

STELLA (56) 

The television receivers on view will 
include a new 17 -in table model 
ST2717U. It has a.g.c. on sound 
and vision, while the turret tuner 
covers B.B.C. Channels 1 -5 and 
I.T.A. Channels 8 -10. 

Reception of v.h.f. programmes is 
provided for in the new ST24A table 
sound broadcast receiver and also in 
the ST238A a.m. /f.m. radiogram, 
which has a 3 -speed automatic record 
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Celestion ellip'¡cal loudspeaker (C /68 /A). 

Sobell T2I table model with 21 -in tube. 
Side controls are fitted. 

changer and an 8 -in dual -cone loud- 
speaker. Both of these models have 
built -in aerials for a.m. and f.m. A 
mains /battery portable, another table 
receiver and a portable record -player 
will also be on show. 

Stella Radio and Television Co. Ltd., 
Oxford House, 9 -15, Oxford Street, London 
W.I. 

T.C.C. (64) 

While this firm are primarily manu- 
facturers of fixed capacitors and 
small ceramic trimmers, an important 
subsidiary activity is the production 
of printed circuits for the radio and 
electronic industries. A new develop- 
ment in this field is the use of printed 
circuit sub -assemblies in conjunction 
with the main printed circuitry and 
several examples, principally of capa- 
citor banks, are shown. Printed 
circuit plates for wafer -switches is 
also a new development and those 
made by T.C.C. have either silver- or 
rhodium -plated contacts. 

There is a new range of " Hi -K " 
(high dielectric constant) miniature 
lead- through and stand -off ceramic 
capacitors for use in v.h.f. and u.h.f. 
tuners, also some " Low -K " trimmers 
of limited coverage for the same 
application. 

Telegraph Condenser Co. Ltd. Wales 
Farm Road, North Acton, London, W.3. 

TAPE RECORDERS (38) 

Modifications to existing models in- 
clude facilities for mixing inputs and 
monitoring in the " Editor " tape 
recorder as well as the " Hi -Fi Editor 
Super." 

A new recorder, to be known as 
the " Sound " is based on the 
Collaro " Transcriptor " tape mechan- 
ism. 

Tape Recorders (Electronics) Ltd., 
784 -788, High Road, Tottenham, London, 
N.17. 

TAYLOR (106) 

Apart from the introduction of 
several new pieces of test equipment 
a number of improvements have been 
effected to the existing range of test 
sets. Multi-range meters Types 77A 
and 88A have resistance ranges now 
extending to 50 Mr/ with self -con- 
tained batteries, while the Taylor 
Junior (Model 120A) now has a 5A 
current range. The electronic test 
meter, Model 171A, is modified for 
f.m. discriminator measurements. 

Among the newer models is the 
94A, a comprehensive television test 
set embodying an a.m. and f.m. signal 
generator covering 4 to 230 Mc/s, a 
pattern generator and a wobbulator. 
There is a new Model 33A miniature 
oscilloscope with a 2 *in tube. 

Taylor Electrical Instruments Ltd., 
Montrose Avenue, Slough, Bucks. 

TELEAUIPMENT (63) 

In addition to the Type WG44 tele- 
vision pattern generator this firm are 
showing factory-type test equipment 
and a new Type 4A oscilloscope for 
checking G.P.O. television lines and 
terminal equipment. A modified 
version of this is available for tele- 
vision research applications where a 
wide -band, high -gain oscilloscope is 
required. 

Telequipment Ltd., 313, Chase Road, 
Southgate, London, N.14. 

TELERECTION (18) 

Delta matching of the feeder to the 
aerial, a principle which obviates the 
need to use a centre insulator and 
split dipole, has always been the dis- 
tinguishing feature of all this firm's 
television and v.h.f. sound aerials. 
They also introduced the tilted aerial 
and still include the feature in some 
of the multi- element Band I systems. 

The most recent addition is a 
" Double Delta " Band III series of 
aerials for use in fringe and difficult 
close -in areas. 

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

ULTRA (41) 

The range of television receivers in- 
cludes 14 -in, 17 -in and 21 -in tube 
models. The tuner is of the 
13- channel permeability type and 
includes coils for all channels. Fly- 
wheel sync is used and a phase - 
corrected i.f. amplifier. 

The sound broadcast receivers in- 
clude an a.c./d.c./battery portable 
and an a.m. f.m. receiver of the 
a.c. /d.c. type. This js also available 
in radio -gramophone form with a 
three -speed record changer. 

Ultra Electric Ltd., Western Avenue, 
London, W.3. 
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Westinghouse potted and normal rectifiers. 

UNITED APPEAL FOR THE BLIND (314) 

A number of radio factories employ 
blind people on assembly work; 
among them are Pye's, whose sub- 
sidiary, TV Construction, Ltd., 
Lowestoft, have provided the de- 
monstration on this stand. Blind 
operators can be seen producing sub- 
assemblies for television receivers 
(Pam 500) and inspecting magslip 
pillars. For the latter operation 
Braille -adapted micrometers and 
gauges are used. 

Examples of Braille wiring dia- 
grams on plastic sheeting, a new 
Braille Avometer and other aids for 
the blind to work alongside their 
sighted colleagues are to be seen. 

United Appeal for the Blind, 28 Man- 
chester Street, London, W.I. 

VALRADIO (213) 

For operating television receivers, 
tape recorders and radiograms from 
d.c. mains or battery supplies a range 
of d.c.- to -a.c. converters will be 
exhibited. Also on view will be 
heavy -duty vibrators for operation 
from 6V to 250V. 

In the field of television there will 
be 10 -, 11 -, 12- and 13- channel 
tuners for home and overseas trans - 
Missions, and a range of viewing 
screens for front -projection tele- 
vision receivers. 

Va!radio Ltd., Browells Lane, Feltham, 
Middlesex. 

VIDOR (II) 
Two new portables make their 
appearance this year, the "Lady 
Margaret de Luxe " and the "Van- 
guard " an a.m. /f.m. model. There 
is also a 45- r.p.m. battery portable 
record player known as the " Jam- 
boree." 

The Model CN4231 table model 
television set is also riew; this has a 
turret tuner, 17 valves plus two 
crystal diodes and a metal rectifier 
and a 17 -in rectangular tube with ion 
trap. A 7 x 4in elliptical loudspeaker 
is fitted. 

In addition to receivers, Vidor 
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Waveforms television oscilloscope, type 301. 

Whiteley Electrical loudspeaker 
(HF 1514). 

make a very wide range of dry 
batteries, including hearing -aid types. 

Vidor Ltd., Erith, Kent. 

WAVEFORMS (205) 

The Radar 301 oscilloscope is in- 
tended for television work and has a 
signal amplifier with a 3 -dB band- 
width up to 6 Mc /s and a calibrated 
and frequency -compensated attenu- 
ator. It has a Miller timebase with 
trace expansion to 20 cm. The 
maximum sweep is 0.5 µsec /cm. 

Television signal generators, a c.r.- 
tube reactivator and an e.h.t. measur- 
ing device are among the other 
exhibits. 

Waveforms Ltd., Radar Works, Truro 
Road, London, N.22. 

WESTINGHOUSE (102) 

High- temperature lightweight recti- 
fiers, designed to operate at ambient 
temperatures up to 85 °C, will be a 
feature of this stand. Constructed 
of aluminium, with cooling fins elimi- 
nated to reduce bulk, these units are 
very light and compact compared 
with ordinary h.t. rectifiers. 

Contact -cooled rectifiers, where 
the heat is dissipated by chassis con- 

Vidor Model CN423I turret -tuned 
television receiver with 17 -in tube. 

duction rather than convection, will 
be displayed, and also tubular 
double- and quadruple- voltage recti- 
fiers in normal and sealed types. The 
quadruple- voltage units are suitable 
for e.h.t. supplies in television re- 
ceivers. Germanium diodes for 
radio circuit applications will again 
be featured. 

Westinghouse Brake and Signal Com- 
pany Ltd., 82, York Way, King's Cross, 
London, N.I. 

WHITELEY ELECTRICAL (47) 

An unusually wide range of choice in 
loudspeaker units for high -quality 
reproduction is offered by this firm, 
including many with a unique form 
of cambric cone. A new model, 
shown for the first time, is a combi- 
nation of the moving -coil and elec- 
trostatic principles. 

Cabinets designed to complement 
the characteristics of the various 
loudspeaker units are available and 
are supplied packed flat ready for 
home assembly with a screwdriver. 

The WB12 quality amplifier and 
pre -amplifier appears in improved 
form and is now supplemented by a 
v.h.f. tuner unit. 
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A large part of the stand is de- 
voted to examples of the versatility 
of Whiteley Electrical's manufactur- 
ing facilities for making components 
and instruments, such as the meteor- 
ological " radio sonde," for the 
Services, science and industry. 

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

WOLSEY (2) 

A new Band III aerial for loft 
mounting is introduced this year; it 
has a ball joint cross -arm fitting 
enabling the aerial to be mounted on 

sloping beams yet having the ele- 
ments vertical or horizontal and 
oriented as required. Three- and 
five -element models and a full range 
of outdoor types will be shown. 

A special display is made of com- 
bined aerials embodying " arrow- 
head " style Band III elements. 
These are intended for use where 
the B.B.C. and I.T.A. stations are 
co -sited or virtually so. 

A Band III convertor with turret 
tuning for the oscillator is now avail- 
able. A cascode r.f. stage is used 
and the gain is 20 dB. 

Accessories include cross -over net- 

LETTE 1 rr 

works, 75 to 300íZ balun couplers 
and a solderless cable plug. 

Wolsey Television Ltd., 43 -45, 
Knight's Hill, West Norwood, London, 
S.E.27. 

WOOD & METAL INDUSTRIES (315) 

A spring -loaded castor is to be ex- 
hibited on this stand. The weight 
is taken by a thrust ball bearing 
against a spring so that, in addition 
to the normal action of a castor, 
there is a buffering action against 
shocks in the vertical plane. 

Wood & Metal Industries Ltd., Seymour 
Road, Leyton, London, E.10. 

E E ITO 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Noise in Carbon Resistors 
THE article on " Characteristics of Fixed Resistors," 
by G. W. A. Dummer (Wireless World, June, 1956, p. 
263), has probably suffered through being over -com- 
pressed from the author's book, but the note on the 
frequency spectrum of current noise calls for comment. 
Whereas Dummer refers to the spectrum of current noise 
" from below about 10 c/s ", experiments on carbon 
composition resistors (Rollin and Templeton, Proc. Phys. 
Soc. B, 1953, vol. 66, p. 259) have shown that the in- 
verse frequency power spectrum continues to as low a 
frequency as can be measured, which is so far a frequency 
of the order of a thousandth of a cycle per second. For 
carbon the spectrum follows very closely the law 
E' L f/ f where At is a narrow pass -band centred on f. 
The noise in equipment of considerable bandwidth from 
f, to f, then has squared voltage proportional to the 
logarithm of the ratio f1 / f.,, not to the direct ratio as 
stated in the article. 

The figures given in Table 3 are, of course, arbitrary 
acceptance limits, and related to the physical mechanism 
only empirically if at all. I have not a copy of RCS 
specifications to hand, so could the author please tell 
us what is the formula now used for the maximum 
acceptable noise from cracked- carbon resistors, in place 
of the rule of 0.51V /V which was employed a year or 
two ago? 

I assume that the + and - signs in Fig. 6 have been 
copied from Fig. 5 by mistake, since R,r will not become 
negative. But why is it stated categorically (No. 3 of 
the conclusions) that a resistor for use at radio frequency 
should be of the film type when a rule has previously 
been given for the behaviour of composition resistors up 
to 1500 Mc /s? 

To continue dotting i's and crossing t's, may I say 
to "Cathode Ray" that there is no harm in using a 
composition resistor across the input of a high -gain am- 
plifier provided there is no steady current in it. I have 
often used composition resistors as a source of standard 
noise levels for the calibration of high -gain amplifiers, 
and all measurements show that at zero mean current 
the composition resistor produces good honest Johnson 
noise. 

D. A. BELL. 
Electrical Engineering Department, 

The University, Birmingham 15. 

Technical Training 
YOUR correspondent, S. J. Coe (issue of May, 1956), 
has apparently been misled into believing that City and 
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Guilds certificates in Telecommunications Engineering 
can be gained only by those students who attend recog- 
nized technical college courses. This is not so. 

The City and Guilds of London Institute whilst 
strongly recommending attendance at a technical college 
wherever possible, has always recognized that there will 
be many students for whom no courses are available. 
This is particularly true in the case of the more advanced 
levels where the small numbers often preclude the 
establishment of appropriate college courses. The Insti- 
tute has accordingly made special provision in its Regu- 
lations for the acceptance of such students as external 
examination candidates, and the Intermediate, Final and 
Full Technological Certificates in Telecommunications 
Engineering are available equally to internal and external 
entrants. 

A perusal of the Institute's Regulations would have 
revealed to Mr. Coe that he could have made an entry 
to the examinations as an external candidate merely by 
applying to the authorities of the nearest technical col- 
lege in February, seeking accommodation for the tests 
which take place in May. 

CYRIL LLOYD. 
Director, City and Guilds of London Institute. 

Television Film Quality 
YOUR Editorial on broadcasting from recordings (June 
issue) has stimulated me to comment upon the use of 
film in television. There are two aspects of this, the 
technical and the artistic, and I must say that very 
many of the films recently televised can only be con- 
sidered thoroughly bad on both counts. 

Good films are technically possible on television and 
as instances I may cite the old B.B.C. newsreels and 
many of the Peter Scott wild -life pictures. All too 
often, however, the picture is so lacking in tone grada- 
tion that a man in a dark suit is little more than a 
silhouette, while the sound quality is of the kind gener- 
ally known as 90 per cent distorted. 

Artistically, many of these films fail because they 
have been produced to suit the conditions of mass 
reaction which exists in the cinema but not in the 
television audience. Quite a different style of produc- 
tion is needed for television, but even then it can only 
compare unfavourably with "live" television. If any- 
one doubts this statement he has only to watch one of 
those programmes which is a mixture of " live " scenes 
and of film. It is very instructive to notice how the 
film breaks up the continuity of the programme and 
destroys the illusion of reality. The effect on the 
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viewer is exactly the opposite to what the producer 
obviously intends. 

It may be objected that the viewer cannot distinguish 
film from "live " television when the film is good. He 
may sometimes be deceived into thinking it is a " live " 
show with rather a poor camera. But there is no dis- 
guising the horrible jerky motion in horizontal panning 
shots which is a peculiarity of film and which is as 
evident in the cinema as in televised films. 

W. TUSTING. 

Measurement of Rise -time 
IN the February, 1955, issue of Wireless World, E. G. 
Dann described a method of measuring rise -time by 
replacing the normal timebase of an oscilloscope by an 
r.f. generator. However, he does not give the order of 
recurrent frequency of the square waves which may be 
measured by this method. Owing to the great differ- 
ence in the frequency of the square waves, and that 
of the r.f. waves required to display several cycles 
during rise -time, there can never be sufficient constancy 
of frequency in practice to obtain a steady trace. 

The problem is solved, however, if a multivibrator 
is locked on to the r.f. generator and the output from 
the " multi " used to trigger the square wave generator 
at its fundamental frequency. A rock -steady display is 
then readily obtained. Since a " multi" will lock quite 
positively as far as its tenth harmonic, by employing 
several in series, rise -times of the order of millimicro- 
seconds may be measured for pulses or square waves 
where recurrent frequency is as low as a few cycles per 
second. 

London, N.2. VICTOR DUMERT. 

Music Stations? 
IN the Editorial of the August issue you say the B.B.C.'s 
v.h.f. service must be used mainly to reinforce trans- 
missions on the normal wavebands, and çannot be con- 
ducted entirely, or even mainly, for those whose principal 
interest is in high -quality reproduction of music. 

I suggest there are good reasons why at least one 
channel in each region might be devoted to items whose 
value is most dependent on high -quality reproduction; 
i.e., to music, more or less exclusively. The increase in 
interference on the a.m. bands has surely diminished 
their value for music transmissions very much more than 
for speech. 

Hampton Hill, Middx. J. S. PRESTON 

Grandfather Clock Effect 
WHEN the I.T.A. got going one of my colleagues made 
the necessary alteration to his receiver and sat back 
to enjoy the programme. At once he noticed a cyclic 
disturbance, slight on the picture, and more pronounced 
on the sound. As this effect was always present on 
the I.T.A. transmission and never on the B.B.C. he 
concluded that the trouble came from their end, so, 
with his faith in private enterprise slightly shaken, he 
just left it at that. 

One day the penny dropped, so to speak, and he 
noticed the disturbance was exactly in phase with the 
pendulum- of his grandfather clock. Stopping the clock 
stopped the interference, and vice versa. 

This phenomenon is less obscure than the " Bourne- 
mouth Effect " described by your contributor " Diallist " 
and the cure is obvious, but so far my advice to re- 
orient the clock, and /or fit it with a non -metallic pen- 
dulum, has aroused no enthusiasm. 

Although this case may not be unique, it is certainly 
the first time I have heard of a weight- driven clock 
causing radio interference! 

London, S.E.9. A. L. HUTTON. 

Morse Information 
IT must surely have been a slip of " Free Grid's " 
usually accurate pen which led him to say (August 
issue) that letters in most frequent use convey most 
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information. The opposite it true; they convey least. 
The more unexpected a signal is, the more informa- 

tion it conveys. In the absence of any special indica- 
tions the most likely letter is E, we are not surprised 
when we receive it and when we have received it we 
have not increased our total information by much. In 
a good code, therefore, it should not occupy much time. 
By the same argument we do not expect to receive Z 
very frequently in the English language, and hence it 
conveys a lot of information and justifies a long signal. 

Brentwood, Essex. W. D. H. BLACKMAN. 

Aerial Cross -over Network 
THE formula: quoted by L. S. King (June issue) for 
a prototype half -section are not correct and should be: 

R 
L1 = = 2r f, (1) (See Appendix, 

page 295) 

C1 = Gz - 2n f, Ra (2) 
Hence for f, = 95 Mc /s (cross -over point) 
L1 =L2 =0.126 µH and C1 =C2= 22 pF 

I would also like to know how Mr. King obtained 
different values for L, and L,, and C, and C, which 
according to (1) and (2) should have been the same. 

London, N.W.2. J. KASON. 

The Author Replies 
J. KAS ON is, of course, correct in his criticism of the 
formule in the Appendix to my article. I quoted the 
usual formule for full -sections and inadvertently said 
that they were for half -sections. The formule were used 
correctly in determining the filter constants quoted and 
the error affects nothing in the body of the article. 

L. S. KING. 

VL Amplifiers 
IT may not be generally appreciated that the benefits 
of the " ultralinear " circuit for pentodes and tetrodes 
are not confined to the pushpull case. Having the data 

available I worked out 
the figures for a 6F6 valve 
and the results looked 
very promising for 30 %, - 

40 % and 50% taps. It 
was most convenient to 

aa:i test the 50% tap using 
a small multi -ratio push - 
pull output transformer 
which presented a 5,800 - 
ohm load to the valve, the 
optimum being estimated 
as 6,000 ohms. The values 
used are shown in the dia- 
gram. R may be of any 
value between 220kû and 
560kû. This value, to- 
gether with the coupling 

a o R capacitor to the previous 
stage may be chosen for the 

oV desired bass characteristic. 
Aud.ble results are very satisfactory. The small 

transformer does not cope with bass tones so a 

deliberate cut is introduced from a turnover of 180 c /s. 
The middle and top registers are level and clean, and 
only sustained bass notes suffer by comparison; e.g., 
organ diapason and the low strings. As might be 
expected from the estimated distortion the individual 
instruments of an ensemble retain their identity. 10 dB 
feedback over two stages has very little " cleaning -up " 
effect but is valuable for damping the cone excursion 
at bass resonance. 

The power output drops from 3W at 4 to 6% distor- 
tion to 2W with less than 0.3%. The 1.7 dB loss is 
negligible and if the straight pentode connection is 
reduced to 2W the distortion is still 3 to 4 %. 

London, S.E.4. W. GRANT. 

50% TAP 

+zsoV 

VSIG. 
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Switched -Tuned F.M. Unit 
Automatic Frequency Correction by Means of a Reactance Valve 

By lOHN M. BEUKERS, B.Sc., (Eng.), Grad. I.E.E. 

WHEN an f.m. receiver incorporating a ratio 
detector or a discriminator of the Foster -Seely type 
is tuned through an f.m. transmission there are 
three points at which detection occurs and two 
where severe distortion sets in; this phenomenon 
is due to the S- shaped characteristic of the detector 
which is illustrated in Fig. la. 

The correct portion of the response curve for 
detection to take place is that lying between the 
two peaks (C, D, on Fig.. la), and for minimum 
distortion this should be as straight as possible. 
It is usual to make the ' ` peak separation " con- 
siderably more than the maximum peak -to -peak 
frequency deviation to be expected of the carrier 
to which the receiver is to be tuned; for example, 
100% modulation of a B.B.C. carrier corresponds 
to a frequency deviation of + 75 kc /s or 150 kc /s 
peak -to -peak, the peak separation of the discriminator 
would be some 300 to 400 kc /s. 

The sensitivity of the detector is defined by the 
slope of the centre portion of the curve and since 
the latter is substantially straight the sensitivity 
remains constant over some 200 to 300 kc /s; in 
other words the audio output level remains constant 
while tuning over the useful portion of the curve. 
Thus if a receiver using this form of detector is 
tuned by ear the unsatisfactory situation may arise 
where the carrier is centred at one end of the working 
portion of the characteristic. The result is that 
normal distortion -free reception is obtained when 
the modulation is at low level but modulation peaks 
may be severely distorted. 

Tuning indicators, if used, should work from 
voltages developed by the discriminator and not be 
peak - carrier indicators, since if the i.f. amplifier 
and discriminator are not exactly in alignment the 
receiver will be tuned to the centre of the i.f. pass - 
band (or if the coils are over- coupled, to one of 
the peaks in the pass -band) and not to the centre 
of the discriminator characteristic. Of the two zero 
frequency voltages available from the discriminator, 
one is constant (Vab Fig. lb) over the pass -band 
and the other is zero when the receiver is in tune 
(Vo Fig. lb)6; this makes the design of suitable indica- 
tors a little troublesome. Two tuning indicators 
suitable for f.m. receivers have been described in 
Wireless World'. 2 

The two discriminators mentioned give maximum 
a.m. rejection at the centre of their characteristics. 
It is therefore possible to tune the receiver for 
minimum background noise, but this is often difficult 
because the noise is masked by the programme. 

Switch tuning removes the difficulties of manual 
tuning and makes a tuning indicator superfluous; 
as far as non -technical users are concerned pre -set 
tuning of an f.m. carrier is a blessing and whilst 
there are only the three B.B.C. programmes on 
Band II the writer feels there is much to be said 
for the system. 
Some Problems. -For a switch -tuned system to 
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VOLTS 
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(a) INTERMEDIATE 
FREQUENCY 

FREQUENCY 

DETECTION: AB, CD, EF 

DISTORTION: P,Q 

Fig. I. (a) response characteristic of the discriminator: 
(b) the circuit arrangement. 
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X. 
FREQUENCY 

Fig. 2. A.F.C. will shift the i.f from the nominal point P 

on discriminator characteristic to point Q. 
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perate satisfactorily the stability of the oscillator 
must be such that when the receiver is switched on 
from cold the intermediate frequency produced by 
mixing the oscillator frequency with the desired 
carrier lies not far from the centre of the discriminator 
characteristic; as the receiver warms up drift of the 
oscillator should shift the intermediate frequency to 
the centre of the detector characteristic. 

Receivers for use on Band II will in general have 
their oscillators running at about 100 -110 Mc /s 
and at this frequency it is virtually impossible to 
obtain a simple lumped LC oscillator of the required 
stability. Negative temperature coefficient capacitors 
can be used giving an improvement, but drift during 
the first two or three minutes while the oscillator 
valve is warming up cannot be entirely overcome. 
The use of crystal oscillators, one crystal for each 

AUDIO + ERROR 

VOLTAGE 

AUDIO 
BUFFER 

AMPLIFIER 

TONE 

CONTROL 

TO POWER 

AMPLIFIER 

Fig. 3. Block schematic 
diagram of the complete 
f.m. unit. 

programme is one solution3; another is to use 
automatic frequency correction. A.F.C. may be 
applied in a number of ways, one of which was 
described in this journal recently'. The present 
receiver uses a reactance valve and derives the 
necessary error voltage from the discriminator. 

It is not possible to obtain perfect correction 
using this method of a.f.c. for the following reason. 
When the intermediate frequency is shifted by the 
reactance valve towards the centre of the discriminator 
characteristic the zero frequency error voltage is 
reduced and thus a point of equilibrium will be 
reached somewhere between the centre frequency 
and the uncorrected frequency. The more "sen- 
sitive" the reactance valve the more perfect the 
correction; in the present design the off -tune error 
is reduced by between seven and ten times. 

Fig. 4. Theoretical circuit diagram of the f.m. unit. 
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Resistors* 
R1, R29. 10 k12 
R2, R12, R14. 180 Sl, 10% 
R3, R4, R13, 

R16. R20, R22. 
R23. R34 1 o(R22. R23 to be 

R6. 1.8 kû2 
R6. 33 kfl 
R7. 2.2 kSl 

680 S1,10% 
100 Sl, 10% 

R8. 
R9. 
R10, R26, R99, 

R41, R43. 2.2 Mû 
Ru. R16, R40. 1 MO 
R17, R15, R19, 

R21, R31, 
R33, R36 

R24, R25. 
R27, R32. 
R28. 
R30. 
R36. 
R37. 
R38. 

R42. 

RV,. 
RV2. 

100 kû (Rai, R33 to 
be 10 %) 
6.8 kû, 2% 
470 kû 
4.7 kû, 10% 
82 kû 
22 kû 
3.3 kit, 10% 
wirewound (value to 
suit h.t. supply) 
1.5 MSl 
150 kg/ 
1 MO pot, linear law 
500ki2pot,withcen- 
tre tap (Dubilier). 

* (20% tolerance, }W unless otherwise stated) 

LIST OF PARTS 
Resistors (continued) 
RV3. 500 kSl pot, log law 

Capacitorst 
C1. 4.7 pF, 10% (Erie 

Ceramicon, N750) 
C2, C3, C4, 

C6, C14. 0.001 µF ceramic 
C6. 10 pF ceramic 
C7. 2.2 pF, ±} pF (Erie 

Ceramicon, P100) 

0.0015 µF lead-through 
ceramic 

C9. 15 pF (Erie Ceramicon, 
N750). 

C10, C11, C12. 2 to 10 pF trimmer 
C13. 33 pF, 10% (Erie Cera- 

micon, N750) 
C17. 0.25 µF, metallized 

paper 
C18. 47 pF, 10% (Erie Cera- 

micon, N750) 

C8, C16 C16, 
C66, v66 

C19. C29, C23, 
C25, C29, 
C30, C50, 
C81, C52. 
C83, C64. 0.005 µF, Ceramic 

C21, C22, C26, 
C27. 

Capacitors (continued) 
C24, C37. 0.1 µF, 150V wkg., 

metallized paper 
22 pF, 10% (Erie Cera- 
micon, N750) 

C31. 10 pF, +3 pF, (Erie 
Ceramicon, N750) 

C32. 39 pF, 5% (Erie Cera- 
micon N330) 

C33. 470 pF, 10 %, silvered 
mica 

C34, C35, C36. 330 pF, 10 %, silvered 
mica 

C98. 12 µF, electrolytic, 50V 
wkg. 
2 µF, electrolytic 
0.1 µF paper 
0.005 µF, 10% mat- 
ched, paper 
100 pF, 10% silvered 
mica 
8 µF, electrolytic 
0.001 ttF, 10 %, sil- 
vered mica 

C49. 250 pF, 10 %, silvered 
mica 

C29. 

C39. 
C40, C44. 
C41, C42. 

C43, C47. 

C45, C46. 
C48. 

Valves 
V1 -V4. 6AM6 
V5. 6AL5 

50 pF, 5%, silvered V6. 12AX7 
mica (see text) V7. 12AT7. 

t (20% tolerance, 350V wkg. unless otherwise stated) 

The application of a.f.c. immediately raises a 
problem, that of frequency stability of the i.f. and 
discriminator tuned circuits with changes of tem- 
perature. If the discriminator characteristic is not 
symmetrical about the nominal intermediate fre- 

30 

6 

OVER 

+250V 

+200 
TO 250V 

RV, 
AUDIO 
OUTPUT 

9 
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EARTH 

quency employed then a zero frequency voltage 
exists when the intermediate frequency lies in the 
centre of the i.f. pass -band. The voltage will be 
fed back to the reactance valve (or any other device 
producing a.f.c.) which will shift the oscillator 
frequency thus bringing the intermediate frequency 
to one side of the i.f. pass -band as illustrated in 
Fig. 2. This may lead to deeply modulated signals 
being distorted due to working on the non -linear 
portion of (a) the discriminator characteristic and 
(b) the phase /frequency characteristic of the i.f. 
tuned circuits. To minimise drift of these circuits 
with temperature the positive temperature co- 
efficient of the coil should be compensated by 
negative temperature cofficient capacitors. 
The Receiver.--This is based on a design by Amos 
and Johnstone published in Wireless World last 
year; t those sections that have been modified are 
described in detail in this article. The reader is, 
however, referred to the original article for more 
information on the points not discussed. 

The block diagram and the circuit are shown in 
Figs. 3 and 4 respectively. The received signal 
f6 is fed into a tuned circuit designed to give a fair 
match between the aerial and the grid impedance of 
the r.f. amplifier. The local oscillator, which 
operates at a frequency above the received signal, 
is mixed with the output of the r.f. amplifier to 
produce an intermediate frequency f9 -fc. V3 and 
V4 comprise the i.f. amplifier, V3 being a straight- 
forward amplifier working at full gain and V4 
a high -level limiter the output of which feeds a ratio 
detector. To complete the unit a tone control has 
been incorporated and provision made to take the 
output from a crystal pickup. To make this possible 
a double triode is included, one half of which is 
used as an RC coupled amplifier and the remaining 
half the tone control to a design by P. J. Baxandall.5 
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Front panel layout of the unit. 

The pickup is provided with a simple RC com- 
pensation for standard and long playing records, 
switching being effected from the front panel. The 
output level from the audio stages with the tone 
controls set to their mid positions is approximately 
one volt r.m.s. on both radio and gramophone. 

The R.F. Stage. -The transmissions of the Home, 
Light and Third programmes on Band II from any 
one transmitter are spaced by 2.2 Mc /s and thus cover 
a band of 4.4 Mc /s. In the r.f. stage tuning of both 
grid and anode circuits is fixed and peaked to the 
middle of the band; this means that the bandwidth 
to the 3 -dB points of the r.f. stage must not be less 
than 4.4 Mc /s in order that the sensitivity of the re- 
ceiver on the three programmes remains substantially 
constant. 

The grid circuit will unavoidably be of low im- 

Layout of the top of the doss!. of the pre -tuned f.m. unit. 

pedance and low Q due to the in- 
put resistance of the valve and 
the loading of the aerial. Assum- 
ing a grid circuit Q of about 5 
the anode circuit Q should be 
approximately 18. The natural 
coil Q will be very much higher 
than this value and therefore the 
coil must be damped down to 
give the required value of Q; 
this is effected by R5. 

I.F. Coils. -The spacing be- 
tween the windings in the i.f. 
coils is very critical as has pre- 
viously been pointed out' and 
this cannot be too greatly stressed. 
It must be remembered that un- 
like the reception of an a.m. 

transmission where insufficient bandwidth, or a 
distorted pass -band (amplitude) results in a poor 
frequency response, an f.m. transmission could 
suffer harmonic distortion which is far less tolerable. 
A method of achieving maximum phase linearity 
from the i.f. amplifier and discriminator tuned 
circuits is outlined in the alignment procedure. 

For optimum results from the a.f.c. the i.f. coils 
should be temperature compensated; to do this the 
50 -pF silver -mica tuning capacitors should be re- 
placed by two capacitors one with a positive and 
one with a negative temperature coefficient. The 
method for determining the values of these capacitors 
is given in the Appendix. In general a single layer 
inductor at the frequency employed for the i.f. will 
have a temperature coefficient of about plus 40 parts/ 
million / °C, to compensate for this the combination 

The annotation shows location of the principal parts. 
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of the two capacitors should have a negative tem- 
perature coefficient of the same value. 
The Detector. -The ratio detector provides an 
output voltage which can be readily used for a.f.c. 
It has already been shown (Fig. la and b) that at the 
centre frequency (the frequency to which the i.f. 
coils and discriminator are tuned) the output voltage 
Vo from the discriminator is zero, and that if there 
is a frequency shift in either direction from the centre 
frequency a zero frequency voltage will be produced 
which will increase either positively or negatively 
with frequency depending upon the orientation 
of the diodes. A reactance valve when fed with this 
voltage can be used to change the frequency of the 
oscillator such that the intermediate frequency is 
shifted towards the centre of the discriminator 
characteristic. It is essential to wire the diodes 
correctly; if they are wired the wrong way round the 
zero frequency voltage fed back will tend to shift 
the oscillator frequency such that the intermediate 
frequency is moved away from the centre of the dis- 
criminator characteristic. It will be quite obvious 
if the diodes are the wrong way round since it will be 
impossible to tune the receiver to a carrier. 
Low -Pass Filter. -When the receiver is tuned to a 
modulated carrier and the intermediate frequency 
is not quite coincident with the centre of the dis- 
criminator characteristic the output from the dis- 
criminator will contain two components (a) the zero 
frequency error voltage and (b) the audio output; 
normally the zero frequency component is blocked 
off with a capacitor and the audio is fed to further 
audio stages. To use the output fromthe discriminator 
for a.f.c. it is necessary to separate the zero frequency 

component from the audio, this is done in a low - 
pass filter consisting of Rlo, 2.2 MO, and C, 0.25 F. 

Applying the audio to the reactance valve is a 
form of negative feedback since the reactance valve 
adjusts the oscillator so as to oppose any output 
voltage from the discriminator. It is interesting to 
note the possibilities of putting the de- emphasis 
network in the feedback path so that top cut is pro- 
duced by reducing the deviation of the transmission 
at the higher frequencies. 
Reactance Valve And Oscillator. -The reac- 
tance valve and oscillator is perhaps the most in- 
teresting section in the unit and for this reason a 
a fair amount of detail is given, both electrical and 
mechanical. At the oscillator working frequency 
(around 100 Mc /s) the size, type, quality,placingof the 
components and position of wiring are of significance, 
for this reason it is unadvisable to change the layout 
and /or components without considering the effect of 
the change of distributed elements of the circuit. 
(By which is meant lead inductance, stray capacity 
and chassis r.f. resistance). 

It may not be obvious from the circuit diagram 
how the reactance valve changes the oscillator fre- 
quency. A clearer picture may be obtained from Fig. 5 

which depicts the reactance valve with only those 
components responsible for the working of the device. 

Cae and R form a phase -shift network such that 
at 110 Mc /s the grid voltage (Va) is out of phase with 
the anode voltage (Va) and thus the valve draws a 
current I,. having two components, one resistive 
which damps the oscillator tank circuit and one 
reactive which has the effect of altering the total 
reactance present, this in turn changes the oscillator 

Underside view of the chassis. Note the twisted a.c. heater leads and that the components form the bulk of the wiring. 

AERIA1_ EEEDE`. II, f 12 
POWER INPUT, 

AUDIO OUTPUT PLUG 

--R;2 

-Rz4 

"C36 

-R21 

-C39 

-PICKUP 

WIRELESS WORLD, SEPTEMBER 1956 431 

www.americanradiohistory.com



TO OSCILLATOR 
ANODE 

Ca9 , 

Z.F. ERROR 
VOLTAGE 

1.500 pF 
D.C. BLOCK 

R.F. BYPASS 

Fig. 5. Details of the reactance 
stage. 

Fig. 6. Suggested circuit for a 
simple valve voltmeter. 

Details of the oscillator sub -assembly and select switch. 

frequency. To increase or decrease Ir it is only 
necessary to vary the bias (and hence gm) on the 
reactance valve, this is done by the zero frequency 
component from the discriminator. 

If the grid potential of the reactance valve is 
raised the frequency of the oscillator is lowered and 
this at once fixes the orientation of the diodes in the 
discriminator. The discriminator must be wired 
so that if the intermediate frequency increases, a 
positive voltage is fed back to the reactance valve 
which will tend to lower the oscillator frequency. 

The design of the oscillator is quite conventional, 
but there are one or two points to mention. There 
is no physical capacitor across the anode coil, the 
tuning capacitance is made up of the valve electrode 
capacitance, the wiring and the trimmers. In order 
to make the a.f.c. reasonably sensitive the total 
tuning capacitance should be kept small, this should 
be borne in mind when aligning the receiver. The 
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oscillator coil consists of an anode winding 
and a grid feedback winding; the anode 
winding is of No. 18 s.w.g. tinned copper 
wire and the grid winding is of No. 20 
or 22 s.w.g. polythene covered wire if 
available. Polythene insulant is preferable 
because it is not so lossy as PVC and thus 
damps the tuned circuit to a lesser extent. 

The three trimmers C10, C51 and C11 are 
mounted on a brass bracket which is fixed 
to the back of a three- position rotary 
switch. This switch should be in good 
condition and of robust design; it will be 
appreciated that the trimmers are across 
the tuned circuit of the oscillator and 
therefore the contacts of the switch have 
to pass appreciable r.f. current. It is 
desirable although not mandatory that the 
switch wafer be ceramic. The switch and 
trimmers are shown on this page. 
Cathode Poisoning. -When the unit is 
switched to gramophone the r.f. stage and 
i.f. stages are left connected direct to the 
h.t. supply and a resistor (R44 150 kû) is 
inserted into the oscillator feed. The rea- 
son for this is as follows: if certain valves 
are left for a period of time with their 
heaters on but with no h.t. the cathode 
becomes poisoned due to the building up 
of an interface on the cathode. So long 
as the valve is passing a small current the 
rate of build -up of this interface is slow. 
Alignment. -Two methods of alignment 
are given, the first using a minimum of 
test gear and the second a somewhat more 
complicated procedure but one that will 
show up any discrepancies in the i.f. am- 
plifier and discriminator and will also 
enable the receiver to be aligned more 
accurately. The latter is most important 
since for satisfactory operation it is neces- 
sary that the zero frequency voltage output 
from the discriminator be zero when the 
intermediate frequency lies in the centre 
of the i.f. passband. 

For the first method a signal generator 
covering 10.7 Mc /s is required, also some 
form of valve voltmeter. There is no sub- 
stitute for the generator but for those who 
do not possess a valve voltmeter the circuit 
shown in Fig. 6 will serve. 

Switch on the receiver at least fifteen minutes 
before aligning, make sure that all the valves are 
drawing current and that the oscillator is oscillating. 
(If the oscillator is working correctly momentarily 
shorting its grid to ground will cause the valve to 
draw more current.) Join the junction of R R10, 
C16, Cs, to chassis, this will make the reactance 
valve inoperative. 

The alignment may now be carried out. Set the 
signal generator to 10.7 Mc /s and connect it to the 
grid of V 4, adjust the output to about 0.1 volt. 
Connect the valve voltmeter to one side of the 
secondary of the discriminator and adjust L10 for 
maximum deflection. Disconnect the generator 
and connect it to the grid of V adjust L8 and LO 
for maximum deflection. As the coils come into 
tune it will be necessary to reduce the output from 
the generator, adjust this output to maintain approxi- 
mately the same deflection obtained previously. 
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Disconnect the generator and reconnect it to the 
grid of V2, adjust L6 and L7, turning down the 
output from the generator to maintain approximately 
the original deflection on the valve voltmeter. Now 
transfer the meter to the junction of R25 and C34 
and adjust L11; as the core is screwed into the coil 
the meter should first deflect in one direction, come 
down to zero and then deflect in the opposite direc- 
tion. The correct position for the core is when 
the meter passes through zero. The i.f. and dis- 
criminator should now be aligned to 10.7 Mc /s. 

Next connect an aerial (or the signal generator 
if it covers Band II) to the aerial input socket and 
the audio output to a power amplifier. Set the 
trimmer corresponding to the Home service so that 
about 5° of the vanes are meshing, turn the station 
select switch to " Home " and adjust the oscillator 
coil L4, L5 until the Home service is received. (The 
Home service is transmitted on the highest fre- 
quency from Wrotham, the frequencies of the three 
transmissions being: Home 93.5, Light 89.1 and 
Third 91.3 Mc /s.) Now set the station select switch 
to " Third " and adjust the corresponding trimmer 
until the Third programme is received. Connect 
the valve voltmeter between R17 and R18 and adjust 
the aerial coil L1, L2 and the anode coil L3 for maxi- 

AERIAL 

EARTH 

AERIAL 

A1/4 TURNS, 18 s.w g 

L2 TINNED COPPER WIRE 

SPACED TO OCCUPY 0.51n 

2114 T URNS. 22 s w 
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EARTHY END OF L2 
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RI.C, 

o o-- GRID 

F 

+H T 

ANODE 

COIL DATA 

EA 2wIS 2 E 28 s.g S C 

TURNS 

COPPER WIRE, CLOSED WOUND 

mum deflection. It may be necessary to make small 
adjustments to the Third programme trimmer 
during this operation since tuning the r.f. stage 
affects the oscillator frequency. Having com- 
pleted this, turn the station select switch to "Light" 
and adjust the corresponding trimmer until the 
Light programme is received. Finally with the 
valve voltmeter connected to the junction of R21,C34 
adjust each of the trimmers for zero output (again 
the correct point is when the meter deflection passes 
through zero). 

It now only remains to put the reactance valve 
into service but before doing so it is advisable to 
check that the error voltage developed from the 
discrimator goes positive with increase and negative 
with decrease of the intermediate frequency. To 
carry out this check connect the valve voltmeter 
to the junction of RE1, Cß4 and tune into a carrier, 
there should be zero reading on the meter. If now 
the hand is brought near to the oscillator circuit 
(adding capacity) the oscillator frequency will drop 
and this will result in a lower intermediate fre- 
quency; (the oscillator is working above the carrier) 
the valve voltmeter must register a negative voltage. 
Should a positive voltage be indicated the connec- 
tions between the secondary of the discriminator 
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314 TURNS, 18 s w.g 

L, TINNED COPPER WIRE 
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I/. 
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Winding details of the r.f. and i.f. coils used in the f m. unit. L1, L2 and L3 are wound on Aladdin formers Type PP5938 and 

enclosed in John Dale cons Type TV2. The i.f. and discriminator transformers are wound on Aladdin formers Type PP5937 

and enclosed in Dale cons Type TVI. Cores: " purple " for L1, L2 and L3, and " grey " for i.f. and discriminator. 
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and the two diodes should be reversed. Having 
performed this check the link connecting R9, R30, 
C16, C17 may be removed, the reactance valve is 
now in operation. 

The second method of alignment requires a 
signal generator covering 10.7 Mc /s and 87 Mc /s 
to 95 Mc /s, a valve voltmeter, an audio frequency 
generator and a single or double beam oscilloscope. 
Although not quite so convenient a B.B.C. carrier 
can be used for the signal in the 87 Mc /s to 95 Mc /s 
band and the 50 -c /s heater supply can be used in 
place of the audio generator. The principle in- 
volved in this method is to use the audio source 
and the reactance valve to frequency modulate 
the input signal; the detected output from the 
discriminator and the modulation can then be 
applied to an oscilloscope in such a way as to dis- 
play the combination of the i.f. phase /frequency 
and the discriminator amplitude /frequency charac- 
teristics. In addition the i.f. band -pass amplitude 
characteristic can also be displayed. 

The variation of effective reactance with zero 
frequency input voltage to the reactance valve is 
reasonably linear over at least 500 kc /s and so an 
audio frequency sinusoidal voltage applied to the 
valve will produce a sinusoidal frequency modulation 
of the oscillator with peak deviation as great as 
1250 kc /s with little distortion. Fig. 7e and f are 
actual oscillograms of the detected output from the 
discriminator as a result of modulating the oscillator 
by means of the reactance valve; the modulating 
frequency is 1,000 c/s and the peak -to -peak fre- 
quency deviation of the oscillator running at 
100 Mc /s is about 1100 kc /s. The source of audio 
frequency is ideally an a.f. signal generator, but if 
this is not available the 6.3V heater supply, suitably 
attenuated, can be used. An audio voltage of between 
100 and 300 mV is required. 

To display these characteristics the zero frequency 
error voltage and the low -pass filter (R10, C17) are 
removed from the reactance valve and the audio 
source connected in their place, the source should 
have a d.c. path to chassis for the grid of the re- 
actance valve. Temporarily disconnect C39. If the 
oscillator is tuned to fo and there is a carrier present 
of frequency f0 an intermediate frequency f0 -f5 
will be produced which is frequency modulated by 
the audio source. (It does not matter if the carrier is 
already modulated). Applying the a.f. output to the 
Y- amplifier of an oscilloscope and using the audio 
source as the X sweep Fig. 7a will be displayed 
which is the overall i.f. phase /frequency and the 
discriminator amplitude /frequency characteristic. It 
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Fig. 7. Discriminator and i.f. 
amplifier oscillograms. (a) dis- 
criminator characteristic with 
20 µV signal input to receiver: 
(b) with discriminator mistuned 
by á turn of core: (c) discrimina- 
tor and i.f. characteristics using 
double -beam oscilloscope: dl and 
d2 effect of phase irregularities 
in i.f. amplifier: (e) and (f) dis- 
criminator output as a result cf 
modulating oscillator by means 
of reactance valve and modulat- 
ing frequency of 1,000 c /s, 
1100 c/s deviation approxi- 
mately, using sine and square - 
wave modulation. 

may be necessary to place a simple r.c. phasing 
network in one of the two audio paths to correct 
for phase differences in these two paths. 

Valve V, has no grid bias and so in the presence 
of a signal grid current will flow producing a voltage 
across the grid resistors R17 and R18, this voltage 
is an indication of signal level and if applied to the 
Y- amplifier of the oscilloscope instead of the a.f. 
output the display produced will be the band -pass 
amplitude characteristic of the i.f. amplifier. Where 
a double -beam oscilloscope is available both the 
discriminator characteristic and the i.f. band -pass 
characteristic can be delineated at the same time, 
such a display is shown in Fig. 7c. This display 
will enable the discriminator to be accurately 
aligned and will also show up any phase irregularities 
within the i.f. amplifier (see Fig. 7d1 and d2). 

If the receiver is carefully aligned the performance 
will be such that when switched on from cold the 
programme selected tunes in not far from the centre 
of the discriminator characteristic; drift, whilst the 
receiver is warming up, is small and is in any case 
directed towards the centre of the characteristic. 

Appendix 
Let C,, be a capacitor having a positive temperature 

coefficient of a,. 
Let C. be a capacitor having a negative temperature 

coefficient of a 
Now Co + C. = 50 pF 
It can be shown 

C. a, + an 
C, + C - 

e 

where a, is the required temperature coefficient. 
Using a P100 capacitor (a, = + 100 parts /million / °C) 
and an N740 capacitor (a _ - 470 parts /million / °C) 

C. becomes 10.4 pF say 10 pF 
C, becomes 39.6 pF say 39 pF 

So that the 50 pF tuning capacitor would become 
10 pF P100 in parallel with 39 pF N470. The capacitors 
should be mounted inside the coil cans; the Erie non - 
insulated Ceramicons will be found small enough for this 
purpose. 
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Selective Bandpass I.F. Amplifiers 

Use of " Ferroxcube " Pot Cores in 

Conjunction with Negative Feedback 

By J. S. BELROSE 

The purpose of this article is 'o introduce designers to 

the use of " Ferroxcube" pot cores in selective bandpass 

filters. Designs have previously been described, for very 

narrow bandwidths and the author now gives details of 
filters suitable for radio te!ephone working in congested 
wavebands. 

FOR a radio- telephone system a bandwidth of 
3 kc /s is near to optimum. A receiver having this 
bandwidth would be suitable for the reception of 
single- sideband speech, or for reception of only one 
sideband of an ordinary double- sideband, amplitude - 
modulated carrier when adjacent channel interference 
is particularly severe. This article discusses the 
application of high -Q " Ferroxcube " pot cores 
in the design of a bandpass filter of bandwidth 
3 kc /s. The response of the circuit approaches the 
ideal square -edged frequency response and will 
give performance superior to that of any circuit at 
present in use in communication receivers, other than 
the symmetrical bandpass crystal filter2 and the elec- 
tro- mechanical filter3. 

The method used here, to give a level pass -band 
frequency response and to sharpen the attenuation 
outside this range is to use frequency -selective 
negative feedback'', 6. Two parallel -tuned circuits are 
included in series between the cathode and earth, 
one tuned to the low side and one to the high side 
of the centre frequency of the pass band. These 
circuits provide negative feedback with considerable 
attenuation at the two resonate frequencies. Such a 
circuit is shown in Fig. 1. 

Suppose the cathode circuits are designed to 
attenuate frequencies ft and f2, which are symmetric- 
ally centred about fo the centre frequency of the pass 
band. The frequency response due to the feedback 
circuits is shown in Fig. 2. If overcoupled circuits 
are used in the anode of the anode of the amplifier, 
then, by proper design, the feedback response can 
be made to neutralize exactly the trough due the 
overcoupled circuits, and so a flat -topped response 
can be obtained with very steep " skirts." 

Simplified Design Procedure -We will follow 
the procedure outlined by Sturley5 and use his 
generalized selectivity curves for the cathode feed- 
back and for the overcoupled circuit responses. For a 
flat overall pass band the shape of the cathode feed- 
back curve must be the reverse of the coupled circuit 
curve, and the former should fit exactly over the 
latter in the pass band. 

In our case we choose fo = 100 kc /s and we want a 
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Experimental bandpass i.f. amplifier using Ferroxcube 
cores. 

total bandwidth of 3 kc /s. Using Sturley's notation 
G f = 1.5 kc!s (half the bandwidth). Suppose we 
design the maximum attenuation of the feedback 
circuits to be + 3 kc /s about 100 kc /s (i.e., fi = 
97 kc /s and f, = 103 kc /s). Our experience indicates 
that the maximum operating coil Q- factor we can 
easily obtain at 100 kc /s is about 180. We will design 
for this coil Q for the cathode coils. 

To use the generalized curves of Sturley we need 
to calculate the parameter 

180 x2 x312 
(QF')2 =[ = 117 

100 J 

since F, - 2 
A fi 2(f0 - fi) 
fo fo 

The response curve for (Q F1)2 = 117 is therefore 

Above: -Fig. I. I.F. am- 
plifier with cathode feed- 
back. 

Right: -Fig. 2. Frequency 
response due to feedback 
circuits. 
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Fig. 3. Overall response for cathode feedback compensa- 
tion. 

10 

redrawn on tracing paper from Sturley's Fig. 7.47, 
p. 540 with the correct frequency scale but with 
the loss reversed. This curve which is given in Fig. 3 
is placed on top of the set of generalized selectivity 
curves for overcoupled circuits (Sturley's Fig. 7.8, 
p. 453) and is moved along until it fits as nearly 
as possible over the coupled curve out to 1.5 kc /s. 
The most suitable curve is for Qk = 3 and we find 
that t f = 1 intersects the coupled graph at Q F = 2. 
This fixes Q and k. For QF = 2 at A f = 1, Q = 100 
and Qk =3,sok =0.03 
The overall response is obtained by plotting the 
difference (a dB scale) between the two curves. This 
is plotted also in Fig. 3. 

Fig. 4. Cathode circuit. 
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Fig. 5. Anode circuit. 

Fig. 6. Variation of Q- factor 
with wire size. 
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Fig. 7. Capacitance required 
to tune coil to 100 kc /s. 
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Cathode Circuit. -The constants for the cathode 
circuit are given by 

0.414 (1 + Q °F,2) 
RD - 

2 gm 
For gm = 5.5 mA/V, RD = 4440 ohms. 

The cathode tuned circuits are transformer 
coupled. For Ferroxcube pot cores k , 1, and so 

Fig. 8. Complete circuit diagram of i.f. stage. With Mulford 
Type LA3 pot core, winding data are as follows:- Cathode 
transformers: primary 16 turns, secondary 191 turns, 36 
s.w.g. enamelled wire, Q = 185. Anode transformers: 
191 turns tapped at 88 turns, 36 s.w.g. enamelled wire, 
Q (shunted by 2 MO) = 125. 

2Mfl 
1spF 

105 V 

-750pF 

TOI/2F 

-75opF 

2MA 

Ì 
> á 
: á 
> o 

0 0 0 IMF 
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RD = 2rrfa Q L1 where L1 = primary inductance, 
and the Q of the circuit is assumed to be that of the 
tuned secondary. 

4440 
Therefore L1 - 27rX100X10'X 180 - 39.3µH 

The secondary coil L, is arbitrarily chosen so that 
it will tune to 100 kc /s with 500 pF. Hence L, = 
5.06 mH. 

Ferroxcube pot cores type LA3 are recommended.* 
For these cores n = 85v/L, where L = inductance 
(mH) and n = number of turns. 

The cathode transformers then should have 191 - 
turn secondaries with 17 turns primary wound over 
the secondary turns. 

Anode Circuit. -The stage gain of the amplifier 
shown in Fig. 5 is 

(L'\ 
gmk2i10L 

\L/ k2 +1 
Q 

where L' = inductance of the tapped portion of 
the coil, L = total inductance, and the coupling 
between L' and L is unity. 

IfG= 110,gm= 5.5mA/V, k= 0.03, Q = 100, 
then L' = 1.08 mH. 

Choose L = 5.06 mH, and the coils should have 
191 turns tapped at 88 turns. The coupling capacitor 
C'm kC = 15 pF. 

Complete Circuit. -It is important to choose the 
correct wire size for optimum Q- factor. Several 
wire sizes were tried in order to obtain the desired 
Q- factors. Test coils of 191 turns were wound. 
The variation with wire size of the Q- factor, and 
the capacitance required to resonate the coil to 
100 kc /s are shown in Figs. 6 and 7. There is clearly 
an optimum wire size for maximum Q. The coils 
used in the test amplifier built by the author were 
wound with 36 s.w.g. enamelled wire (do not use 
silk- covered wire, for the losses are considerably 
higher). 

The circuit which was built for test is shown in 
Fig. 8. A cathode- follower output stage was used 
for convenience in testing. A Mullard EF91 valve 
was used and so biased that its gm would be about 
5.5 mA/V. 
Method of Adjust- 
ment. -The circuit was 
aligned with a signal gen- 
erator and a valve volt- ---1 

G= 

000lµF 

*Manufactured by Philips' Indus - 
stries, Eindhoven, and Ferroxcube 
Corporation of America. Obtainable 
in Great Britain through Mullard 
Components Division, in Canada 
through Rogers Majestic (Toronto) 
and in U.S.A. through Ferroxcube 
Corporation of America. The above 
is Mullard's type number. Philips' 
type number is D- 25/17,5 -10,50- 
IIIB3 (i.e. type 25 pot core, total 
height 17.5 mm air gap 1 mm since 
the length of the ring is 11.5 mm, 
of Ferroxcube IIIB3 material). The 
Philips' type pot cores type D -251 
17,5 have been superseded by D- 
25/16 and D -25/12 (i.e. the total 
height of the assembly is 16 and 
12 mm rather than 17.5 mm). The 
advantage of these new pot cores 
for our application is that larger air 
gaps are available, 1.8 and 1.25 mm 
respectively for the IIIB3 types, and 
so a slightly improved temperature 
stability. The author has not used 
these new types. No doubt satis- 
factory Q- factors can be obtained 
with optimum wire- size /turns ratio. 
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meter. More elaborate instrumentation would allow 
the optimum response to be more easily obtained (i.e., 
a panoramic type of display with an oscilloscope and 
a sweep frequency signal generator). 

With the cathode earthed, the anode circuits should 
be peaked at 101.5 kc /s. The other peak should be 
found about 98.5 kc /s. Trim until a symmetrical 
response is obtained, centred on 100 kc /s. Remove 

1.000 

10 
94 96 98 100 

f (kc/s) 
102 104 106 

Fig. 9. Measured frequency response for cathode -feedback 
amplifier. 
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Pg. 10. Mixer circuit for use with a communications 
receiver with 455 -kc /s i.f. Transformer details: L = 
2 1 mH, Q r s 17, k c 0.057 (pie -wound on moulded 
coil formers fitted with threaded iron -dust cores), C = 
1200 pF. 
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the earth connection to the cathode. Adjust the 
cathode circuits for maximum rejection of 103 and 
97 kc /s. Take a frequency response of the circuit. 
If the response is not symmetrical with a flat top 
the tuning procedure must be repeated, perhaps 
slightly juggling the two rejection frequencies, until 
the desired response is obtained. 

The response curve obtained with the circuit of 
Fig. 8 is shown in Fig. 9. The circuit is critical to 
adjust and must be carefully tuned if the curve 
shown in Fig. 9 is to be achieved. The response as 
shown was for an input of approximately 10 mV, 
so the voltage gain in the pass band is about 100. 
The anode coils were shunted, as shown, with 
2 MO and the coil Q was 125, that is slightly higher 
than calculated. With the cathode earthed the gain at 
the centre frequency is 110 peaking to + 6.3 dB at the 
two peak frequencies. That is because of the higher 
Q's the circuit is more over -coupled than we calcu- 
lated, but by carefully juggling the positions of the 
two reject frequencies a satisfactory response was 
obtained. The Q of the cathode transformers was 
not measured with the cathode current flowing 
through the primary turns. The Q of the secondary 
was 185. 

Sturley5 suggests that if a.g.c. is applied to the 
selective amplifier the circuit will function as an 
automatic variable bandwidth filter. With the 
circui _ described here, however, it is absolutely 
necessary that the amplifier be operated at fixed 
bias, since any change in gm or cathode current 
upse`s the shape of the response. It is quite easy 
to obtain ridiculous lop- sided, lop -eared response 
curves. 

Use of the Amplifier with a Conventional 
Receiver. -The circuitry necessary to use the ampli- 
fier in conjunction with a standard receiver of, say, 
455 kc /s i.f. is straightforward. One point of warning, 
however, which should be obvious but can be over- 
looked: the mixer anode circuit should have a wide 
bandwidth so as not to spoil the flat top of the pass 
band amplifier. If commercially manufactured 
100 kc /s transformers are used they will most 
certainly have to be modified, i.e., shunted with 
resistors and the coupling increased to give a band- 
width which is quite flat to 3 kc,'s. A suggested 
circuit is given in Fig. 10. The values given for 
the anode transformer are suitable if home -con- 
structed coils are used, they are designed for a 
bandwidth of 8 kc /s. The overall gain of the circuit 
as shown is about 500, so only a few millivolts of 
455 kc /s signal is needed. 
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CLUB NEWS 
Barnsley. -The first meeting of the Barnsley and 

District Amateur Radio Club, after the summer recess, 
will be the annual general meeting on September 14th. 
On the 28th W. Lee (G6LZ) will " review modern 
receivers." Meetings are held at 7.0 at the King George 
Hotel, Peel Street. Sec.: P. Garbutt (G2AFV), 33 
Woodstock Road, Barnsley. 

Birmingham. -At the meeting of the Slade Radio 
Society on August 31st, R. G. Hackel, of Joseph Lucas, 
Limited, will deal with the diagnosis, measurement and 
possible cures of interference from car electrical systems. 
On September 14th P. Huggins, of T.I. (Group Ser- 
vices), Limited, will speak on automation. Meetings 
are held at 7.45 at The Church House, High Street, 
Erdington, Birmingham 23. Sec.: C. N. Smart, 110 
Woolmore Road, Erdington. 

Birmingham. -The meetings of the Midlands Group 
of the British Amateur Television Club will restart on 
September 13th at 7.45 at the White Swan Inn, Edmund 
Street, Birmingham, and will meet on the second Thurs- 
day of each month. Sec.: F. J. Rawle (G3FHZ), 16 
Kings Road, New Oscott, Sutton Goldfield, Warwicks. 

Bournemouth. -The Bournemouth Amateur Radio 
Society is organizing a mobile /portable rally for Sep- 
tember 16th at Stoney Cross Aerodrome, 71 miles west 
of Southampton. Three control stations will be 
operating from 10.30 -G2HIF on 2m, G3GYK on 80m 
and G3KYU on 160m. Those wishing to participate 
can obtain further details from the secretary. The 
Society meets on the first Friday of each month at 
7.45 at the Cricketers' Arms Hotel, Windham Road, 
Bournemouth. Sec.: J. Ashford (G3KYU), 119 Peters - 
field Road, Boscombe East. 
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Newbury.-The Astronomer Royal, Dr. R. v. d. R. 
Woolley, will read a paper on " Astronomy and Cos- 
mology " at the meeting of the Newbury and District 
Amateur Radio Society at 7.30 on September 28th at 
Elliot's Canteen, West Street, Newbury, Berks. Appli- 
cations for tickets, which are free, should be sent to 
N.A.D.A.R.S., 83 Newtown Road, Newbury, Berks., 
enclosing a stamped addressed envelope. 

South Shields. -At the town's annual flower show 
(August 24th to 26th) the South Shields and District 
Amateur Radio Club will operate a transmitter using 
the call GB3SFS. Reception reports will be welcome 
and certificates will be issued to the transmitter making 
the most contacts and the listener sending the most 
comprehensive report. The club meets regularly at 
Trinity House Social Centre, 134 Laygate Lane; the 
main meeting being on the last Wednesday of each 
month. Sec.: W. Dennell (G3ATA), 12 South 
Frederick Street, South Shields. 

West Ruislip. -A radio club has been formed by the 
members of No. 114 Squadron, Air Training Corps, 
West Ruislip, Middlesex. Its transmitter, using the 
calls G3LAF and G4GB /A, will be on the air in the 
40- and 80 -metre bands on Sundays from 10.30 a.m. 
for two hours and on Tuesdays and Thursdays between 
7.30 p.m. and 9.30 p.m. using phone and c.w. Reports 
will be welcome. Sec.: A. Morris, No. 114 Sqdn. 
A.T.C., No. 4 Maintenance Unit, West Ruislip, Middx. 

Worthing. -The annual general meeting of the 
Worthing and District Amateur Radio Club will be held 
at 8.0 on September 10th at the Adult Education Centre, 
Union Place. Sec.: J. F. Wells, 37 Salvington Gardens, 
Worthing, Sussex. 
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Too Old At ® ? 

AGE, HEARING AND "HI -FI" 

By M. G. SCROGGIE, B.Sc., M.I.E.E. 

HAVING for some time enjoyed the marvels of 
" ultra -linear " amplification, we may expect any 
time now to learn that the new electrostatic loud- 
speakers have brought us into the era of " ultra- 
sonic hi -fi." Those of us who are not so young as 
we were, however, may be wondering why we should 
spend a lot of money on equipment for reproducing 
frequencies we cannot hear. 

The fact that high frequencies are lost at an age 
when hearing is still good often dawns first when 
some member of the family complains of the loud 
9 -kc /s whistle that is now the normal accompaniment 
to medium -wave broadcast programmes after dark, 
and another cannot understand what he is talking 
about, being totally unable to hear it. 

Fig. 1 shows the results of audiometer tests by 
C. C. Bunch on 353 hospital patients divided into 
age groups containing roughly equal numbers. The 
youngest group appears to have been taken as the 
reference level (0 dB). In the book " Hearing " by 
Stevens and Davis, from which this graph was taken, 
the authors mention that tests by H. C. Montgomery 
showed rather smaller losses with age -a discrepancy 
they attribute to hospital patients as a class being 
likely to suffer additional hearing loss as by- products 
of their ailments. 

It occurred to me to compare these data with some 
measurements I had made on a few individuals (Fig. 
2). They had been taken with a constant -output 
audio oscillator connected to moving -coil head- 
phones through an attenuator having 5 -dB steps. 
The victim was placed where the operator could not 
be seen, and asked to indicate by hand whether the 
signal was or was not heard. In this way guessing 
was eliminated. Care was taken, of course, to ensure 
that the switching was not only invisible but also 
silent -acoustically and electrically. The results 
were compensated for normal differences in acuity 
with frequency by means of the threshold -level 
Fletcher- Munson curve. Headphone characteristics 
were not compensated -a resonance is noticeable at 
13 kc /s, for instance -but being the same for all a 
comparison of the curves is valid. The dB zero is 
quite arbitrary. 

The numbers against the curves are the ages of the 
people tested. All had, as far as was known, normal 
hearing except the one aged 21, who had suffered 
an illness affecting the ear and -as might be expected 
from the graph -has some difficulty in following 
ordinary conversation. The measurements extended 
down to 40 c /s, but as there were no significant 
differences below 1 kc /s in any of the individuals - 
even the 21- year -old -those readings have been 
omitted. 

Apart from the one clearly abnormal curve, these 
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Fig. I. Audiometer tests of various age groups. 
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Fig. 2. Results of hearing tests made by the author on 
persons between 5 and 55 years of age. All except the 
21- year -old were believed to have normal hearing. 

15 20 

results- illustrate again the steady decline of high - 
frequency hearing with age. They might give the 
impression that Fig. 1 by no means overstates the 
decline, but the number of people represented by 
Fig. 2 is too small to tell; actually only two come 
within the age groups included in Fig. 1. The really 
interesting features of Fig. 2 are what it shows re- 
garding the younger ages and higher frequencies - 
absent from all published data that have been seen. 
It appears that substantial loss of high- frequency 
hearing occurs in quite early childhood. And that 
this loss at first takes the form of a lowering of a 
sharp cut -off frequency rather than the increasingly 
downward slope above 1 kc /s that characterizes ages 
above 20. 

The statements made elsewhere suggesting that 
loss begins in the late teens may have resulted from 
not extending tests to sufficiently early ages and high 
frequencies. I was fortunate in happening upon a 
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5- year -old sufficiently intelligent and co- operative 
for the purpose; and in view of the precautions 
against fraud was frankly astonished to find no signs 
of cut-off even at 20 kc /s -well into the r.f. com- 
munication band !-and greatly regretted the absence 
of a quickly available extension of facilities to higher 
frequencies. 

I still more deeply regret inability to possess once 
again hearing of this kind, for assessing the value of 
reproducers that work up to 20 kc /s or so. Un- 
fortunately they seem to offer no advantage beyond 

the listener's cut -off, unless anyone is prepared to 
argue that the beating of supersonic components in 
the non -linearity of the ear produces audible com- 
ponents that add something worthwhile to fidelity. 
Personally I suspect that if anything does drop down 
in this way through the ceiling of audition it is more 
likely to reintroduce some non -linearity distortion 
that we would otherwise have been spared. But one 
has only to express almost any opinion on high - 
fidelity to provoke contradiction, so I expectantly 
leave it at that. 

PICKING THE WINNERS 
Random Number Generator for Premium Bonds 

ON view at the Radio Show this year will be a 
version of the electronic machine known as ERNIE 
(Electronic Random Number Indicator Equipment) 
which is responsible for selecting the prize -winning 
numbers in the Government's new Premium Savings 
Bonds scheme. Its function is, of course, equivalent 
to the traditional method of drawing numbered 
counterfoils from a drum by hand. The numbers 
concerned will be made up of 9 digits and each of 
these digits will be generated separately by an inde- 
pendent piece of circuitry. This will safeguard the 
randomness of the numbers, in one respect, by 
ensuring that there is no correlation between indi- 
vidual digits of the 9 -digit number. 

Actually the second and third digits of the num- 
bers will be alphabetical characters, but this merely 
means selecting randomly from a scale which is 
greater than the ten numerical characters. (That 
is, in the second digit position, where 23 alphabetical 
characters will be available; in the third position 
only ten characters will be used -the same as for 
numbers.) At the Radio Show the demonstration 
equipment will be generating only two of the digits. 

The basic component of each digit- circuit is a 
cold- cathode gas discharge tube giving out a random 
noise waveform. This is followed by a clipping 
circuit which removes the low- amplitude fluctua- 
tions and leaves the remainder to be amplified and 
squared, giving an output of well- shaped pulses of 
constant amplitude. About 3,000 pulses are pro- 
duced a second. The pulses are passed to a decade 
counter, which is started and stopped at regular 
intervals by a master timing pulse generator in such 
a way that the counting is done in periods of 160 
milliseconds with gaps in between. At the end of 
each 160 -msec period the number of pulses counted 
is read. This number might amount to something 
like, say, 487, and it is the digit in the units column, 
the 7, which is actually selected and indicated. 

The counter is always started from the point at 
which it was left at the end of the previous 160 -msec 
period. This gives a series of different starting 
points and ensures that the output digits will be more 
random (that is, equally likely to occur) than if, 
say, the counter were started from zero each time. 

To guard against possible equipment failures each 
digit generator is duplicated. The two outputs from 
a pair of such circuits, each giving a different digit, 
are passed into a combining circuit which performs 
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the logical operation of multiplying one by the other 
(but not actual arithmetical multiplication). This 
is done to avoid the possibility of a bias of periodicity 
appearing in a series of generated digits as a result 
of a fault in one of the gas discharge tubes. Multi- 
plying a periodic series (from the bad tube) by a 
random series (from the good tube) always gives a 
random series as the product. 

The digit outputs from the 9 combining circuits 
are transferred to stores, from which they are 
assembled, scanned and passed to teleprinters, 
together with fixed codes needed for the actual 
operation of the teleprinters -figure shift, letter 
shift, line feed, carriage return and spaces. The 
starting and stopping of the teleprinters (which are 
also duplicated) is done by the same master pulse 
generator which controls the counters. Circuits are 
incorporated for inhibiting random numbers above 
certain values, corresponding to ranges of Bonds 
not yet offered for sale, and these can be set before 
each draw. The equipment will also examine the 
first two digits of each number for the purpose of 
routing the numbers to appropriate teleprinter 
stations -each station being associated with a 
numerical register of a particular range of Bonds. 

Amateur Television Book 
" SELF -HELP " is the philosophy which seems to have 
inspired the amateur television transmitting enthusiasts 
throughout their difficult career. It has now been 
taken a stage further by Michael Barlow, a member of 
their organization *, in acting as his own publisher to 
produce his own book on amateur television. The 
work may not be up to the usual standards of pro- 
fessional publishing, but it contains a great deal of 
specialized information which certainly could not be 
obtained from any other single source: Starting off 
with a chapter on fundamentals, it passes on to the 
construction of flying -spot scanning apparatus, for both 
transparent and opaque subjects, then to mixers and 
modulators and finally to r.f. equipment. It also in- 
cludes items on the B.A.T.C. *, their agreed trans- 
mission standards and the Post Office amateur television 
licence. A list of useful references is provided for 
those who wish to pursue the subject farther. 

" An Introduction To Amateur Television Trans- 
mission," which contains 30 pages, can be obtained 
from Mr. Barlow at 10, Baddow Place Avenue, Gt. 
Baddow, Essex, price 3s 6d. 

* The British Amateur Television Club. 
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Improved Slide -back Valve 

Voltmeter BY O. E. DZIERZYNSKI 

Applications in Test and Control Apparatus 

AT least two indicating elements must be employed 
when taking measurements with, say, a bridge or 
a slide -back voltmeter; namely, an adjustable cali- 
brated variable resistor, condenser or inductance, 
and a balance indicator. Let us see what sort 
of indicators are available: (1) moving -coil, (2) 
"magic eye," (3) neon indicator, (4) lamp or 
similar device actuated by a relay. Each of these 
indicators has some advantages and disadvantages, 
but as the instrument to be described had to be 
used for industrial control as well as measurement, 
a relay as indicator was chosen. Regarding the 
circuit itself, a slide -back voltmeter combined with 
a d.c. amplifier and output relay or neon indicator 
was developed. Before considering this circuit in 
detail, we will refresh our memory of the working 
of the slide -back valve voltmeter (s.b.v.) and explain 
why it is considered necessary to employ a d.c. 
amplifier. 

Principle of the Conventional S.B.V. -In the cir- 
cuit of Fig. 1 the d.c. bias is adjusted by the 
potential divider to obtain the same anode current 
with and without a.c. input; then providing that 
the voltage to be measured is high enough and the 
valve has a sharp enough cut -off, the measured 
positive peak voltage has a value v -v, when v and vo 
are the corresponding readings of the d.c. voltmeter, 
V. 

The conventional s.b.v. measures the peak value 
of the signal, whereas we are generally interested in 
the mean or r.m.s. value. Other disadvantages are 
that two meters are required, and the accuracy is 

A C. INPUT 

Conventional slide -back valve voltmeters are not 
much used nowadays for routine laboratory 
measurements in spite of their low input loss and 
independence of supply voltage variations. The 
reason is that two meters are required and con- 
centration and skill are needed for accurate " zero" 
adjustment. The author shows how these dis- 
advantages may be overcome and suggests uses for 
the improved design in test and control equipment. 

to some extent dependent on the valve cut-off char- 
acteristic and on the signal level. 

Basic Circuit for Improved S.B.V. -In redesign- 
ing the voltmeter the first decision was to rectify 
the signal first and to derive a direct voltage repre- 
senting its mean value. The next step was to replace 
the d.c. voltmeter, V, by a calibrated potentiometer 
supplied from a d.c. stabilized source V,. In this 
way the actual bias voltage can be read directly from 
the potentiometer setting. Finally, the milliam- 
meter in the anode circuit was replaced by a relay 
which is actuated from a certain threshold current 
upwards. The initial bias and the relay itself can 
be adjusted to cause movement of the armature 
from a given current upwards and with a deter- 
minable degree of accuracy. 

Fig. 2 is a skeleton circuit of these new arrange- 
ments and it will be seen that a d.c. amplifier has 
been inserted between the input circuit and the 
relay. The need for this can be explained as follows. 
Relay RL has to indicate exactly the same total grid 
bias voltage before and after the signal is applied 
Now if we assume that our smallest measured signal 
is, say, 1 volt (d.c.) and the required accuracy is 
±5 %, this would correspond to a change of anode 

+H.T. 

1111 

Fig. I. Conventional slide -back 
valve voltmeter. 

A.C. 
INPUT 

Fig. 2. With separate rectif- o 

cation and a d.c. amplifier a 

relay can be used as an accurate 
indicator. 
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current of say 2mA±100iA -if only one triode is 
employed, without d.c. amplification. Consequently, 
if the relay has an initial current of, say, 4mA, the 
sensitivity of the armature going " on " and " off " 
has to be within limits +100/.4A which represents 
only 21% of 4mA. Unfortunately, in an ordinary 
relay this tolerance is much larger, and limits can 
be expected as high as ±10-30%. 

Another factor to be taken into account is that 
relays usually have different "pull" and "release" 
currents and without certain circuitry modifications 
the figures quoted above might well be increased up 
to 60 %. 

The conclusion here is, that by amplification of 
the d.c. input signal all problems can be solved. 
Assuming that one stage of d.c. amplification would 
give us a gain of 20, we now have instead of ± 100µA 
a change of ±2mA which represents ±50% of 
the initial relay current of 4mA. This means that 
1 volt d.c. input can be measured within limits of 
accuracy of +5 %. Obviously, with larger signals 
the situation would improve -as 50mV (represent- 
ing 5% of 1 volt) remains constant (as far as accuracy 
is concerned) for every signal. For instance, when 
applying -10 V d.c. to the grid and " sliding 
back" the potentiometer until the armature moves 
again, the accuracy of measurement would be 10 V 
±50mV= 10V ±0.5 %. 

Circuit Stability and Accuracy. -Fig. 3 gives the 
final circuit. Before going into details it is impor- 

Fig. 3. Complete circuit diagram 
of improved slide -back voltmeter. 

05µF o-i 
A.C. 

INPUT 
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+H.T. 

100kû 

tan to analyse additional factors having influence one stability and accuracy of measurements. 
For reliable operation the current (given previously 

as 4mA) must remain constant within certain limits. 
Any drift from 4mA would involve additional error. 
Setting the limit for this error at, say, ±1% (total 
allowed ±6% of 1 V input), the permissible anode 
current drift would be 2/5 = 0.4mA. 

Reducing drift of standing current is not a simple 
problem, as drift could result from several factors, as 
(a) variation of working voltage of stabilizer, (b) 
changing emission of both triodes, due to ageing, (c) 
fluctuation of emission (first triode particularly) due 
to heater voltage variations, (d) changing emission of 
each triode occurring very slowly during first 1 -2 
hours after switching on. 

Let us analyse these factors. (a) Reference tubes 
types 85A1 and 150B2 were used, connected in series. 
85A1 provides 85 volts, forming the negative part of 
the bias, V2; and also the positive and negative 
portions of the bias for VI (developed across r r2 
and r, respectively). Maximum percentage fluctua- 
tion of working voltage in this valve is 0.2%, i.e., 
170 mV, and it can be calculated from the BCC81 
characteristics that this would affect anode current 
up to approximately 0.35 MA. On the other hand, 
every change of the stabilized 85V would affect simul- 
taneously the grid bias of VI which is of total value 
about -1.2V (negative value in cathode -2.2V 

(Continued on page 443) 
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Fig. 4. 
emission. 

Circuit for compensating long -term drift of 

opposed by positive portion on r r2 which is 1V). 
1.2 

Corresponding fluctuation would be -x 170 =2.4 
85 

mV, and this after amplification, say 20 times, would 
produce 48 mV to the grid V2 in opposite sense to 
the 170 mV. As a result, the grid of V2 will receive 
170-48=122 mV and the current change would be 

122 
only 0.35 x -=0.25 mA. 

170 
We must remember here that all this is assuming 

no- signal conditions. With the presence of a signal, 
say -10V, after balancing relay to a current of 4 mA, 
the positive portion of Vl bias would be 10 -1.2= 
8.8V. This 8.8V could vary from stabilizer fluctua- 

8.8 
tion by 170 x -=17.6 mV, and to the grid V2 

85 
could be delivered as a total of - (17.6 x 20)+ 170= 
-80 mV. In effect the current change would be only 

80 
0.35 x -=0.16 mA. From this it is apparent that 

170 
working voltage fluctuations affect accuracy most 
when the smallest signal is being measured; with in- 
creasing signal level error is reduced until the balance 
condition between positive and negative biasing volt- 
ages in the grid circuits of V1 and V2 respectively 
is obtained. 

Anode current fluctuations are here 0.25 -0 mA and 
well within the required limits 0.4 mA. 

(b) Changing emission of triodes has an obvious 
effect on the anode current drift, but this occurs 
gradually and accuracy of measurement is not affected 
if, every time the instrument is used, the initial 
current conditions are checked and adjusted (potr. 
P2). 

(c) Fluctuation of emission due to heater voltage 
variation has the largest effect on anode current drift. 
It was found that current changes proportionally to 
mains voltage at a rate of 1.5 mA per volt a.c. To 
minimize this effect two alternative methods could 
be used : to stabilize heater voltage or to design com- 
pensating methods by applying additional bias vary- 
ing proportionately to mains variations and with 
amplitude and phase properly chosen. To stabilize 
heater voltage, constant -voltage transformers could 
be employed or heaters connected in series with con- 
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ventional barretters. Special transformers are rather 
expensive and barretters are not recommended on 
account of the excessive heat developed in a normal - 
sized cabinet. 

The compensating method was found very effec- 
tive, simple and not expensive. ' A fraction of the 
negative portion of the bias of V1 (r, =150Il) is 
derived from the heater supply through a small rec- 
tifier. The output is so adjusted, that any change of 
heater voltage produces an additional bias voltage in 
the grid circuit of V1, entirely compensating any 
change of anode current in V2 due to .varying "emis- 
sion. Rather large smoothing condensers C C2 are 
chosen to make the time constant of the rectified 
output large, as variations of current due to mains 
fluctuation do not occur rapidly but with a certain 
delay. With proper adjustment of the ratio r., /rs, 
compensation can be made very accurate and mains 
voltage variations between 200 -250V did not cause 
drift of more than ±2% (of 4mA). 

(d) Slow drift of emission is of the order of SOµA 
in valve ECC8I, consequently the anode voltage drift 
in the first section of the valve will be around 400 mV, 
which is equivalent to a drift of 15 mV in the input 
circuit, representing only 1.5 % of minimum 
measured voltage (1V). Obviously the effect of (d) 
can be disregarded in our circuit. However, if any 
reader would like to reduce this drift to improve 
accuracy, the circuit of Fig. 4 could be employed. In 
this case the first section of the ECC81 (V1) has to 
be replaced by a double triode with identical charac- 
teristics and a value of R, equal to 1 /g2 where g2 is 
the mutual conductance of the right -hand half. 

Output Relay Circuit. -The output relay, giving 
indication of identical voltage (and current) con- 
ditions in the circuit, has to fulfil certain require- 
ments regarding winding and type of contacts to be 
employed. Before measurement, the current should 
be checked, by adjusting P2, to set for the moment 
when the armature of the relay is on the point of 
moving. Depending now on which direction the 
potentiometer is moved, some backlash effect will be 
experienced. This can be reduced by inserting a re- 
sistor R (Fig. 3) in series with the winding, R being 
short -circuited when the relay is " off " and opened 
while it is " on." In this way the actuating currents 
for pull and release are compensated. Another way to 
improve this action is to adjust the gap between 
armature and core. 

The next problem concerns the indicator itself. 
Three indicating lights are employed. Lamp A 
signals when the relay is " off," B when the relay 
armature is in motion, and C when it is in the " on " 
position. Most important for our purposes is the 
neon indicator B, which produces only a flash of 
light. Indicators A and C (pilot bulbs) are helpful 
in determining the setting of the slide -back poten- 
tiometer P1. For example, let us assume that a 
certain measurement has to be taken. After switch- 
ing on the instrument and allowing a few seconds 
for " warming up," one of the indicators A or C will 
be on; by adjusting P2 a change -over from A to C 
(or vice versa) will be found, and P, must be left in 
a position close to this change -over, i.e., to the flash 
in B. After applying the unknown voltage to the 
input terminal, indicator C will be " on " and we 
have to turn P, now in a clockwise direction until 

"the change -over from C to A occurs (indicated by 
flash in B). A reading of the input voltage can then 
be taken from the calibrated scale of P1. 
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Improved slide -back voltmeter with scale calibrated in dB 
for use as an a.f. level indicator 

Indicating System without Relay. -If the instru- 
ment is to be used only for measuring purposes and 
no further actuating action is necessary (such as 
switching heavy -duty mechanical contacts, etc.), it 
could be advantageous to dispense with the relay. 
This could be achieved by employing an additional 
double triode in a supplementary output circuit 
(Fig. 5 (a)). Here three neon indicators are used. 
Neon B is inserted between the two anodes of out- 
put triodes V3 and V4 and lights up only for given 
biasing conditions. This is a result of the fact that 
irrespectively of the signal d.c. voltage applied to 
the grids the biasing voltages of each section are 
opposed to each other for approximately 2 V (bat- 
teries b b,). 

While increasing signal voltage V. (positive), valve 

360V LINE 
REPLACEMENT FOR RELAY 

V3, having the grid more positive, will start to con- 
duct before V4 and a difference of potential will 
appear between the anodes of V3 and V4 lighting up 
the neon. Still further increasing the positive signal, 
this difference will reach a maximum and then 
decrease, as now valve V4 will start to conduct as 
well. Fig. 5 (b) shows how the d.c. voltage V depends 
on the positive signal on grid V for different biasing 
conditions. A bias difference of 2 V gives optimum 
conditions when the neon is lit up quite firmly and 
discrimination of output signal amplitude is within 
±2 V. Neons A and C indicate voltages respectively 
higher and lower than the voltage setting of the slide - 
back potentiometer. 

Applications 
Level Indicator. -The most important use of the 

complete instrument is in replacing the conven- 
tional d.c. microammeter bridge rectifier employed 
in a sensitive valve voltmeter. The photograph 
shows a level indicator in which the potentiometer 
scale is calibrated in decibels as in this case the 
differences in certain a.f. levels had to be measured 
and registered. 

For this purpose two addition " limit " pointers ' 

are employed. Several frequencies are played back 
from a tape recorder and their relative response 
should be within, say, 6 dB (± 3 dB). When the 
reference frequency (1,000 c /s) is first reproduced, 
the s.b.v. control with all three pointers closed 
together is set to, say, 0 dB level and the latter is 
adjusted by the volume control in the tape recorder 
(" balance " neon on). Other frequencies might give 
different levels which have to be followed by turning 
the s.b.v. knob to keep the " balance " neon alight. 
While doing so, the right -hand loose pointer would 

be setting limits for higher 
levels and the left would be 

10 kn. 

Ecces 

- PRESET 

(a) 

i 
ADJUSTMENT FOR 

SHARP TUNING 
..B.. 

STRIKING VOLTS FOR "B" 
(APPROX 150V) 

Fig. S. (a) Alternative indicating cir- 
cuit dispensing with relay. (b) Re- 
lationship between input signal V5 and (b ) 
voltage V across neon B for different 
bias conditions. 
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doing so for lower. Finally, 
when all frequencies are 
played back these two 
limiting pointers, by indi- 
cating maximum a n d 
minimum of level, tell us if 
the response is within re- 
quired limits (6 dB). Using 
an ordinary meter indicator, 
these readings must be 
memorized, but here maxi- 
mum and minimum of 
levels are recorded. Accur- 
acy of setting can be im- 
proved considerably by 
replacing manual control 
by automatic setting. In 
this case the potentiometer 
can be driven by a small 
reversible motor actuated 
from the relay described 
before, and the neon indi- 
cators in such a system 
would have only auxiliary 
importance. 

Supply Voltage Control- 
lers. -The basic circuit of 
an electronic supply volt- 
age regulator is given in 
Fig. 6 (a) in which a very 
similar circuit to the s.b.v. 
is employed. Unit A has 
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a d.c. amplifier characteristic as shown in the 
full -line curve at (b) and unit B must have a similar 
characteristic but with reversed phase. Biasing con- 
ditions and anode voltages of the left -hand sections 
of the double triodes are so adjusted that for only 
one input voltage V8o are the anode currents in both 
relays low enough not to actuate the armatures. Every 
change of V8o outside limits +1 per cent will actuate 

Fig. 6. (a) Automa- 
tic supply voltage 
controller. The 
charactericics re- 
quired in the d.c. 
amplifiers are shown 
at (b). 

(b) 

Vso 

RL, or RL, and would switch on the reversible ser- 
vomotor which rotates the control of the supplying 
" Variac " transformer . If the mains voltage rises 
(V8o would rise, RL, actuate; curve i,) the servomotor 
will turn the " Variac " in the direction to reduce 
output voltage -and vice versa. 

By setting the control P, different a.c. mains out- 
puts can be obtained, ranging between 190 and 260 V. 

Selective Calling for Ground -to -Air Communication 
A SELECTIVE calling device for use with long -range 
pilot -operated h.f. radio- telephone equipment now in 
use for air -to- ground communication has been developed 
by Motorola. Known as Secal, its purpose is to relieve 
the pilot of the need for maintaining a continuous radio 
watch. 

Calling the aircraft is effected by a ground- station unit 
which applies coded audio tones of short duration to the 
transmitter. In the aircraft these tones are fed into the 
airborne Secal unit which responds only to the particu- 
lar combination for which it is set up and then sets in 
operation a flashing light and chiming sound to attract 
the pilot's attention. 

Some changes in existing ground- station procedure 
may be necessary as with Secal in use only Secal- 
equipped ground stations can call an aircraft direct and 
those not fitted may have either to make contact through 
a station so fitted or by previously arranged schedules. 

As for technical details of the system, 12 different tones 
between 312.6 c/s and 922.2 c /s, with tolerances held at 
+0.15% are used. Each call consists of two tones trans- 
mitted simultaneously for one second with an interval of 
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0.2 sec followed by a further two tones for one second. 
Each Secal -fitted aircraft is allotted a permanent four - 
letter (equivalent to four tone) call. 

The ground -station Secal equipment consists of a small 
control unit having four twelve -position switches each 
marked "A" to " M " ( I being omitted) and on these 
the code letters of the aircraft to be called is set up 
by the ground controller. 

A push button then initiates the call and a lamp is 
illuminated which is repeated on other control units at 
the ground station to warn other operators that the Secal 
equipment is in use on any particular channel. It is usual 
to provide as many Secal control units as there are radio 
channels likely to be used simultaneously at any one 
ground station. 

It is stated in the May, 1956, issue of the I.A.L. News, 
the magazine of International Airadio from which this 
description is taken, that a Secal- equipped aircraft can 
often be contacted by a ground station much quicker 
than would otherwise be possible, for when signals are 
weak the call might be difficult to hear on a busy channel 
whereas the calling device will respond immediately. 
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Wide -Bard Linear R.F. Amplifier 
Results of Tests to Check 

Performance of Amplifier and Filter 

By B. F. DAVIES,* A.M:I.E.E. 

(Concluded from page 378 of the previous issue) 

SUMMARY OF AMPLIFIER CHARACTERISTICS 

Nominal Gain: 15 dB 

Frequency Coverage: 150 kc /s to to 25 Mc /s. 

Band -stop Filters: 400 -535 kc /s: 1.6 -3.8 Mc /s. 

Inlet: 7552 coaxial. 
Outlets: 4 x 7551 coaxial. 
Cross -modulation Limit: 0.35 V 
Ist 1.M. Criterion: 50 mV Input 
2nd I.M. Criterion : 25 mV 

Linearity of a high order is necessary in an amplifier covering 
all broadcast bands, if inter- and cross -modulation products 
are to be kept down. This article gives the results of 
measurements on an amplifier (described in the previous 
issue) which was designed as part of a ship's communal 
aerial system. The filter used to suppress currents induced 
by the ship's transmitter must also meet a stringent specification 

MEASURED between 75 -52 impedances, the 
actual gain of the amplifier from input to any 
output was 14.6 dB, while the frequency response, 
which includes that of the filter, was as given in 
Fig. 9. Without the anode corrector coils in circuit, 
the 25 -Mc /s response would have been some 6 dB 
down. 

To make measurements utilizing two signals, the 
test circuit of Fig. 10 was set up. It was found 
necessary to have the isolating resistances in each 
signal -generator output in order to minimize re- 
action between the generators. Tests were com- 
menced by first checking that, with the amplifier 
omitted and the generators delivering levels greater 
than that required for actual measurements, no un- 
wanted inter- or cross -modulation effects could be 
detected on the receiver. The amplifier was then 
inserted, together with an attenuator to bring the 
voltage at the receiver back to the same level, and 
the measurement carried out. 

The basis of the cross- modulation (X.M.) test 
was to find the level of a 30% modulated signal at 
the input that would produce modulation, 20 dB 
down (3% modulation level), on a small unmodulated 
carrier. A reference signal of 514V at 1.4 Mc /s, 30% 
modulated, was applied to the input (the necessary 
allowance being made in all cases for the input 
test circuit loss), the receiver was tuned in and a 
reference output noted. The modulation was then 
switched off and the carrier increased to 50µV 
(+20 dB). The level of the other generator, 30% 
modulated, was then increased until the same 
reference output was read on the receiver output 
meter. The large interfering signal was, of course, 
kept off 1.4 Mc /s. From the results quoted, an 
input signal of 0.35 V could be handled. This means 
that if a filter is used which has an attenuation of 
40 dB, the aerial input volts within the M.F. and 
I.F. bands could be as high as 35 volts. 

At high frequencies the maximum input leve 

* Formerly with the Marconi International Marine Communication' 
Company Limited. 
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falls about 3 dB but at 20 to 25 Mc /s high voltages 
on the aerial are likely to be a rare occurrence and, 
from available statistics, do not exceed 5 V when the 
ship's transmitter is working in the 22 -Mc /s band. 
Should an H.F. band filter be used in the installation, 
the attenuation requirements would therefore not 
be so stringent as for the filters for the M.F. and 
I.F. bands. It should be remembered, however, 
that in the short-wave broadcast bands H.F. trans- 
missions are made by other ships which will induce 
voltages into the aerial which will pass unattenuated 
to the amplifier input. The H.F. band filtering 
unit could not be relied upon to rectify this, as in 
practice it would only be switched into the aerial 
circuit by the radio operator during his own H.F. 
transmissions. The main reason for keeping the 
H.F. band filter out of circuit as often as possible 
is to avoid attenuation of some broadcasting bands, 
which conflict with the communication bands and 
also to avoid introducing a general insertion loss 
into the aerial circuit, which would be the case if 
several conventional -type filters were permanently 
inserted. Nevertheless, induced voltages greater 
than 0.35 V, caused by such transmissions from 
neighbouring ships, are extremely unlikely and im- 
munity from cross modulation on all carriers can 
largely be guaranteed. 

Test Requirements 
When we come to testing for both forms of inter - 
modulation, we must first consider how the test 
results will be interpreted. The 1st I.M. has been 
shown to be proportional to the product of the two 
carrier strengths, pq. As the same result could be 
obtained with carriers of equal strength (p= q) or 
with one very strong carrier (p > q), it is evident 
that the total input voltage applied to the amplifier 
(p q) will not be indicative of the signal- handling 
capabilities where intermodulation is concerned. 
Fig. 11 shows how for a constant pq (neither carrier 
being considered modulated) the total voltage, as 
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Fig. 9. Measured response of amplifier and filter. 

would be measured on a peak reading r.f. volt- 
meter, varies with p. To establish a criterion, we 

can use A/pq, which for two equal carriers will be 
equal to the level of each individual carrier. If, now, 
the tests are carried out by injecting the two signals 
simultaneously at the same level, we need only 
quote the signal level of either carrier entering the 
amplifier to ascertain the I.M. handling capabilities. 
With two equal carriers (p = q) for a given I.M. 
criterion voltage, the input level will be twice the 

TABLE II 

S.W. Broadcasting Bands 

49 m 6.20 Mc/s a 5.95 
7.30 41 m b 7.15 
9.775 31 ni 9.50 

11.975 25 m d 11.70 
15.45 19 m e 15.10 

17.70 17.90 16 m f 
13 m 21.45 21.75 g 

TABLE HI 

(I) (2) 

a -{- d 
a -F- e 

c -F- d 
b - a 
d - a 
e - c 
f - a 
g - e 

g - d 

f 

g 
g 

M.W. 
o 
a 
d 
a 

e 

(I) Bands containing inter - 
ering signals. 

(2) Band in which Ist I.M. 
product falls. 

70011 

S o 

criterion voltage. With only one 
carrier of high level (p), the total 
voltage level that can be accepted by 
the amplifier can, to a good approxi- 
mation, exceed the criterion figure 
by the amount that the next highest 
carrier (q) is below the criterion 
figure. 

The tests were based on ascertain- 
ing the I.M. criterion level at which 
the intermodulation product at (a + 
ß) or (cc - ß) was equal to a carrier 
level of 51V, a level which for enter- 
tainment purposes on a broadcast 
receiver would be considered an in- 
significant signal. It should be 
remembered that the noise field in 
the close vicinity of a ship, due to 
electrical machinery, is if possible 
kept down to 5µV /metre which de- 

8 mands signal strengths of 501V/ 0 
N metre to obtain signal to noise ratios 

of 20 dB. On test a 50V signal from 
one signal generator at 1.4. Mc /s, 
30% modulated, was injected into 
the amplifier and the receiver set to 

a given reference output. The two generators, one of 
which was modulated 30 %, were then set to 0.65 Mc /s 
and 0.75 Mc /s so that (a + P) would correspond to 
1.4 Mc /s and the levels increased simultaneously 
until the same reference output was obtained again. 
The push -pull balance control in this instance is 
used to obtain optimum results as it is capable of 
minimizing the 2nd harmonic distortion. Figures 
obtained for the I.M. criterion ranged from 5OmV 
to 10OmV according to the valves used. At 20 Mc /s 
and above, the results deteriorate due to the reduction 
in the linearization factor. For (a - ß) = 1.4 Mc /s 
where ß = 22 Mc /s and a = 23.4 Mc /s, the 
criterion figure was 25 mV. The question arises 
as to what happens when, say, a is at 22 Mc /s and 
ß at 13 Mc /s, and the I.M. product is at 9 Mc /s. 
A series of tests have shown that, providing one of 
the carriers in question is at a sufficiently high 
frequency for the linearization factor to suffer, the 
I.M. criterion figure will be affected. Tables II 
and III show that 1st I.M. products, derived from 
frequencies in the common s.w. broadcast bands, 
can in some cases fall within the same s.w. bands. 
The greatest liability to I.M. from such causes 

Fig. 10. Test arrangement for two -signal tests. 
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arises when there is a strong signal in the 13 -metre 
band. Such interference from s.w. broadcasting 
bands is by no means the only interference due to 
1st I.M. that could exist, there being many high - 
powered transmissions on communication fre- 
quencies, but such a consideration does serve to 
illustrate the possibilities of interference. 

Second -order Intermodulation 
When we come to the question of the 2nd order 
I.M., we must remember that the intermodulation 
term is proportional to p2q or pq2. Fig 12 shows 
how the total input level (p -{- q) will vary as p is 
varied for a constant value of the product term. It 
will be seen that for the I.M. terms (2a + ß) and 
(2a - ß), where k = p2q, the signal handling 
capacity (p -}- q) rises more steeply below a certain 
minimum value: for (2P -E- a) and (2p - a) when 
k = pq2, the rise below the minimum value is less. 
The converse case will apply for variations of q. 
Now in the 1st I.M. tests the criterion level corres- 
ponded to the minimum value of (p -}- q), but in 
this case we can see from the graph that if we have 
p = q, it does not give a minimum for either sum of 
the 2nd I.M. terms. Actually, taking p2q or pq2 = 
1, the two minima shown, for p = 0.63 or 1.26, give 
(p -I- q) = 1.89, while if p = 1, (p -l- q) = 2; a 
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Fig. 11. Variation, for a given 1st I.M. product, of total 
peak input voltage (p -F q) with p for the condition pq = 1. 
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Fig. 12. Total input level for a given 2nd I.M. product. 
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difference of only 6 %. We can, therefore, adopt 
the same method of expressing a 2nd I.M. criterion 
value for the input handling capacity as we used 
before with very little error, namely applying p 
and q of the same amplitude during test. 

The other point that has to be considered is that 
if the 30% modulation is applied to the p carrier, 
for I.M. terms proportional to ptq, we will have twice 
the modulation detected by the receiver on the I.M. 
carrier compared with having 30% modulation on 
the q carrier. By taking the worst possibility, we 
must ensure that the carrier representing p2 or qt on test, is the one that is modulated. 

The 2nd I.M. criterion level was found to be 
50 mV, falling off only slightly above 20 Me/s. 
Throughout the test, the reference frequency of 
1.4 Mc /s was used for convenience, but there is 
no reason why other frequencies cannot be used, 
when similar results would again be obtained. 

A point worthy of note is that 2nd I.M. products 
derived from (2a -ß) can be important if a and ß 
are close together, as would be the case of two 
signals in the same s.w. broadcast band. The 
(2a - ß) product would then probably fall within 
the same band. This also applies to the M.W. band 
and in Table IV a few cases in the European area 
are shown where two signals could interfere with a 
third. On the practical side the case of two 50 mV 
signals is hardly worth considering, since it is likely 
to arise only in some districts lying inland between 
transmitters. 

Another interesting point concerning inter -modu- 
lation arises when one high -level input signal 
is present which is just at the cross- modulation level. 
From the final amplifier characteristics it is evident 
that the cross -modulation limit is 17 dB and 23 dB 
above the 1st and 2nd I.M. criterion limits respective- 
ly. Now, for the 1st I.M. case, if .,/pq = 50 mV and 
p is + 17 dB on 50 mV, then q is -17 dB on 50 mV, 
or 7.1 mV, and with no other signals above this 
figure no 1st I.M. would be present. In practice, a 
few signals, especially when near port, may exceed 
this figure. For the 2nd I.M. case, we will have two 
figures, using the criterion level of 25 mV for the 

TABLE IV 
2nd I.M. PRODUCTS IN THE M.W. BROADCAST 

BAND 

Station 
Interfering Stations Experiencing 

Interference 

(kc /s) (kc /s) (kc /s) 
1376 Lille 1439 Luxe m- 

bourg 
1313 Stavanger 

1151 B.B.C. 1088 B. B.C. 1214 B . B . C . 

Stagshaw Droitwich Brookman's 
Park 

1007 Hilversum 926 Brussels 1088 B . B . C . 

Droitwich 
908 B . B . C . 1070 Paris 746 Hilversum Brook - 

man's Park 
908 B . B . C . 692 B. B . C. 1124 Brussels Brook- Moorside 

man's Park Edge 
863 Paris 620 Brussels 1124 Brussels 
746 Hilversum 620 Brussels 872 A . F . N . 

W. Germany 
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level of the smaller signal. When the input signal 
of 0.35 V corresponds to p2, the small signal q must 
be - 34dB on 25 mV, or 0.5 mV, but when the 
small signal corresponds to q2 it need only be - 8.5 dB 
on 25 mV or 9.4mV, to prevent 2nd I.M. occurring 
under these conditions. 

Conclusion 
The main requirement of an aerial amplifier and 
its associated distribution network is that it should 
operate with the minimum of attention and to all 

intents and purposes should be as reliable as the 
proverbial " piece of wire." Freedom from cross - 
modulation not only minimizes interference but 
ensures that secrecy is maintained in the trans- 
mission of messages from the ship. No aerial dis- 
tribution system can be considered satisfactory if 
passengers' radio telephone calls are to be heard 
on every station on the cabin receivers ! 

The wide -band amplifier that has been developed 
has necessarily been a compromise, but experience 
has already indicated that it is meeting all require- 
ments. 

TRANSISTORS 

TO obtain, as it were, a transfer ticket from valves 
to transistors one must get to know something about 
their differences. The currents in valves are made of 
electrons emitted from a heated cathode and are 
controlled in a clear space made of vacuum. In 
transistors, the counterpart of the vacuum is a crystal 
of germanium or silicon, which is certainly not a 
clear space but a sort of latticework of atoms joined 
together by co- valent bonds.* However, there is 
any amount of room throughout this latticework for 
currents to flow, just as there is in solid metal. But 
ideally there are no currents, because all the electrons 
are busy holding the crystal structure together. Free 
electrons can be introduced into the crystal by mixing 
with it a very small proportion of an element such 
as antimony that has one electron per atom too many 
to employ in the structure. These loose electrons 
make the crystal conduct; but because the " impurity" 
atoms are comparatively few the free electrons are 
far less numerous than in a metal and so the material 
(called n -type because the free electrons are negative 
charges) is only a semi- conductor. However, the 
resistance of the pieces that are commonly used is 
quite small because they are short and fat. 

If on the other hand the crystal contains an im- 
purity element such as indium, with one electron per 
atom too few, the shortage of an electron constitutes 
a " hole," which appears to move from place to place 
by successively borrowing electrons from other 
atoms. Because a hole is equivalent to a positive 
charge, material with holes is called p -type. 

Crystal rectifiers and transistors -or at least 
those classified as junction types-are made up of 
pieces of crystal divided into n and p regions. 

We saw last month how it is that a simple p -n 
junction works as a rectifier. If you were new to it 
you may have found the explanation rather compli- 
cated even though in fact it was simplified by leaving 
out some of the details. If so, you may be glad of a 
still simpler way of looking at it. Fig. 1(a) shows 
how current can consist either of negative charges 
flowing from - to -!- or positive charges from + to -. Or, of course, both at once. When a thermionic 
diode is connected as at (b), current can flow because 

*For the information of newcomers to whom these bonds are less 
familiar than the premium kind, see the last two instalments, on 
" Semi -Conductors." 
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the heated cathode is an emitter of electrons, which 
are negative charges. But when connected as at 
(c) there is no current, because the anode does not 
emit electrons; neither does the cathode emit positive 
charges. But in a p -n junction connected p to -{- (d) 
current flows because the n region is an emitter of 
electrons and the p region an emitter of holes, 
which are positive charges. When reversed (e) 
both regions emit the wrong charges, so there is no 
current. 

One of the complications, which we did go into 
in some detail, is intrinsic conduction. The crystal- 
line elements germanium and silicon in which p and 
n regions can be formed by impurities are also liable 
to have their own atoms broken up by heat or light 
into hole and electron pairs. Since their own atoms 
predominate in both p and n regions, these hole and 
electron pairs are formed regardless of p and n 
distinctions, and so there is two -way current through 
the material regardless of polarity. This effect, as 
regards a p -n rectifier, can be represented as a 
conductor shunted across it, which is generally a 
nuisance. Light can easily be excluded by an 
opaque covering, but unfortunately the amount of 
heat at ordinary temperatures is sufficient to give 
germanium an appreciable amount of intrinsic 
conductivity, and at the sort of temperature one can 
easily get in electronic equipment it is enough to 
reduce the efficiency very seriously. This is the 
chief snag about germanium devices, and the reason 
why research departments are pressing on with 
silicon, which can go to a considerably higher 

Fig. I. Current can flow as electrons to positive and /or 
" holes " to negative (a). In a thermionic valve the 
cathode emits electrons, so current can flow if it is negative 
(b) but not if it is positive (c). A p-n junction emits both 
electrons and holes simultaneously and current can flow 
if it is connected as at (d) but not if as at (e). 
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Fig. 2. Because one junction is bound 
to be in reverse, a double junction 
cannot pass much current either way. 

Fig. 3. But if electrons are 
brought into the p region 
thus, they are readily 
attracted further by a positive 
potential. 

CIRCUIT I 

CIRCUIT 2 

COLLECTOR 

BASE 

EMITTER 

temperature before its intrinsic conductivity becomes 
comparable with its impurity conductivity. (Silicon, 
however, has its own particular snags.) 

Those were the main findings of the last 
two months, leading to crystal rectification. Ger- 
manium and silicon rectifiers are still making 
tremendous progress for both signals and power. 
And not only up our particular street; the future 
policy of British Railways has been based largely 
on the extremely high efficiency of crystal rectifiers. 

But transistors are our concern, so let us go right 
on to triple combinations of p and n materials, or 
double junctions if you prefer. There are two 
varieties, corresponding to the two varieties of sand- 
wich chocolate provided by a well -known maker - 
milk- plain -milk or plain -milk- plain. They are - 
the semi- conductor junctions, I mean; not the 
chocolate- designated n -p -n and p -n -p. The choco- 
late analogy is quite a good one, for it too is a 
single slab containing three regions of essentially 
the same material but differing in the proportions 
of ingredients. The differences in the germanium 
are however too small to detect by chemical analysis, 
let alone visual inspection. So one must take the 
maker's word for it, or investigate electrically. Most 
if not all of the junction transistors obtainable in 
this country are p -n -p type, but except for a reversal 
of sign the n -p -n type is the same in principle and 
rather easier to compare with a triode valve. 

It an e.m.f. is applied from end to end, as in Fig. 2, 
the circuit consists of two rectifiers in series oppo- 
sition, and it is obvious that except for the (normally 
small) " leakage " current due to intrinsic conduction 
no current can flow whatever the polarity of the e.m.f. 
A quick glance back at Fig. 1 tells us that when 
connected as shown nearly the whole of the total 
potential difference between the ends occurs across 
the boundary between the upper n region and the p, 
for those two regions make a rectifier in reverse and 
therefore a very high resistance, whereas the p and 
lower n are a forward rectifier, with a very low 
resistance. 

So far the utility of the arrangement is not 
conspicuous. The next step (Fig. 3) is to give the p 
layer a small positive bias. This biases the lower 
rectifier in the forward direction and allows current 
to flow in circuit 1. That is precisely what one 
would expect, but what would hardly have been 
expected is that (A) the amount of current is much 
less than if only that circuit had been present, 
and (B) a relatively large current flows in circuit 2. 

The resemblance between this n -p -n junctiot 
transistor and a triode valve now begins to appear. 
The chief difference is that the transistor is basically 
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a current amplifier rather than a voltage amplifier. 
The upper n region is analogous to a triode's anode; 
the lower n region to the cathode; and the p region 
to the grid- controlled space in between. But they 
are not called by these names. Instead of the anode 
there is the collector; and instead of the cathode, the 
emitter. Both these names would be quite appro- 
priate in a triode. But the middle electrode in the 
transistor is called the base, which seems curiously 
inappropriate. The reason for it, which will appear 
later, is historical rather than functional. 

Before going on to consider the behaviour of this 
type of transistor in more detail, you are entitled to 
expect some explanation for the surprising outcome 
of the Fig. 3 experiment. How is it that current can 
flow freely the " wrong " way through the upper 
rectifier? The answer to this question comes if we 
recall why it is that current doesn't normally flow 
this way through a p -n junction. It is because the 
only free current carriers present in substantial 
quantities in a p region are holes, which are repelled 
rather than attracted by a positive potential on the 
n region -the collector in this case. But the emitter, 
which is purposely made a high- impurity n region, 
has vast numbers of free electrons, and when the 
base is made positive they swarm across the frontier 
into it. In other words, the emitter emits electrons 
into an electron vacuum. There, they naturally 
respond to the attraction of the positive collector, 
much as electrons emitted into the vacuum of a 
valve by the cathode go to the anode. 

Transistor Characteristics 
If the grid of a valve were made positive like the 
base in this transistor, some of the electrons would 
be attracted to it, causing grid current. And so it 
is in the transistor. But the proportion that does so 
is relatively small because the base is made very thin 
-only one or two thousandths of an inch, or even 
less. In a transistor there is a third alternative for 
the electrons: they can combine with the holes in 
the base and so disappear. But because of the thin- 
ness of the base, and also because the number of 
holes in it is further restricted by making it of low - 
impurity material, the proportion lost in this way is 
very small. 

The voltage amplification in a valve is related to 
the amplification factor µ, which is the change of 
anode voltage caused in a constant - current anode 
circuit by one volt change of grid potential. In a 
transistor the ratio of change of collector current (at 
constant voltage) to the change of base current causing 
it is denoted by aeb or a', and may be anything from 
10 to 100 or more according to type. 

For an explanation of the p -n -p transistor, the same 
treatise will do again if " negative " and " positive " 
are interchanged, and also " holes " and " elec- 
trons." 

There is no corresponding inverted kind of valve, 
with a hole -emitter as the anode, so in push -pull 
circuits it is necessary to use phase -reversing trans- 
formers or other devices at input and output. This 
is not necessary with transistors if matched - 
characteristic n-p -n and p -n -p types are available. 
The fact that transistors of either polarity can be 
produced is a unique feature which could come in 
very useful. 

Although the picture of an n -p -n junction transistor 
(Continued on page 451) 
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EMITTER COLLECTOR Fig. 4. This now well -known 
transistor symbol replaces that 
in Figs. 2 and 3 in circuit dia- 
grams. It indicates e n -p -n type; 
for a p -n -p type the arrow is 
reversed. The circular envelope 
is optional. 
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Fig. S. Collector characteristic curves for n -p -n junction 
transistor in earthed -emitter arrangement, with base 

current as parameter. 

in Figs. 2 and 3 could be used for circuit diagrams 
generally, in fact it is not. A great many different 
symbols have been suggested -as regular Wireless 
World readers must have noticed -but the only one 
that is generally used is shown in Fig. 4. The 
direction of the arrow head marking the emitter 
indicates the direction of current flow (which 
according to convention is opposite to the direction 
of electron flow) so Fig. 4 represents a n -p -n tran- 
sistor. With the arrow reversed it would signify 
p-n-p. 

Of the various valve characteristic curves that can 
be drawn, the most generally useful are those relating 
anode current to anode voltage for various values of 
grid voltage. The corresponding transistor curves 
are those relating collector current to collector 
voltage for various values of base current. Fig. 5 

shows a typical set of these for a n -p -n transistor, 
which is easier to compare with a valve than a p -n -p 
transistor because the polarities are the same; but to 
tell the truth the curves actually belong to a Mullard 
0071 which is a p-n-p type, and have 
been adapted simply by reversing 
the signs. 

The most immediately obvious 
feature about the curves is that they 
are " pentode type." The rapid rise 
from zero, followed by an almost 
horizontal main run indicating high 
output resistance, is typical. But 
when one examines them more 
closely, the differences are no less 
striking than the superficial resem- 
blance. Perhaps the biggest surprise 
is the voltage scale. Whereas a pent- 
ode may still be straightening out at 
100 anode volts, the transistor is 
right on the job at 0.2 V! So efficient 
working is possible with only a single 
dry cell (1.4 V) as "h.t." A therm - 
ionic valve begins by needing at the 
very least 35 mW to heat the cathode 
(even in the latest and most econo- 
mical sub -miniature types) before it 
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starts to do any work, whereas a transistor can give 
back in useful work a substantial proportion of a 
power supply totalling a fraction of a milliwatt. 

Next, the linearity of the curves compares favour- 
ably with that of pentodes, and the evenness of their 
spacing right down to cut -off compares more than 
favourably with the tendency of pentode curves to 
close up steadily as the grid bias is increased. The 
transistor linearity is admittedly somewhat marred 
by the tendency for the slopes of the lines to vary, 
so that a load line drawn athwart them cuts them at 
unequal intervals, but it still looks better than a 
pentode. While the voltage scale is so much smaller, 
the output current scale is not unlike that for low - 
power pentodes, so the near -flatness of the lines 
doesn't mean such a high output resistance as for 
pentodes. The resistar ce represented by the steep 
rise is phenomenally small--of the order of 20 a 

Lastly, instead of the control being exercised by 
grid voltages from zero downwards it is by base 
currents from zero upwards. The idea of current 
input takes a little getting used to, but the fact that 
the zero -bias line more or less coincides with cut -off 
is rather convenient. The input impedance -as one 
would expect, seeing that it is a forward rectifier - 
is very non -linear, and, since input current control is 
as linear as Fig. 5 shows, it follows that input voltage 
control would be non -linear. 

High- Frequency Effect 
As we all know, the performance of a valve falls off 
at very high frequencies, for several reasons. One 
is that the interelectrode capacitances form a low - 
impedance shunt across the couplings. Another is 
that the time taken by the electrons to cross the space 
inside the valve is not negligible in comparison with 
a signal cycle, and the phase shift so introduced 
causes loss. Both these effects have their counter- 
parts in transistors. Although the boundary area 
between base and collector in the low -power junction 
transistors now available is smaller than the electrode 
areas in valves, the thickness is less still, so the 
capacitance is usually somewhat greater. And 
although the distance across the base is very small, 
the speed of the electrons is far slower than in a valve, 
and holes are slower still. Junction transistors, in 

EARTHED EMITTER EARTHED BASE EARTHED COLLECTOR 

EARTHED CATHODE 

OUT 
N 

IN OUT 

o--i F -IF---/ 0,----11 1 IF -, 

EARTHED GRID EARTHED ANODE 

(CATHODE FOLLOWER) 

Fig. 6. The three basic transistor arrangements, with their valve analogues. 
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Fig. 7. Collector characteristic curves for same transistor 
as Fig. 5 in earthed -base arrangement, with emitter current 
as parameter. 
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Fig. 8. Construction of point- contact 
transistor, which is obviously the basis 
for the standard circuit- diagram symbol 
for a transistor, Fig. 4. 
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Fig. 9. Collector characteristic curves of point -contact 
transistor, corresponding to those of Fig. 7 for junction type. 

Fig. 10. The use of a base 
resistor in a point transistor 
circuit is liable to cause 
trouble unless precautions are 
taken to limit collector current. 

1e I 

fact, are for the most part pretty poor at even moder- 
ately high frequencies, and at present are used almost 
entirely for audio. 

Although the usual method of using valves is from 
grid to anode, with cathode common to both and more 
or less earthed, there are two other schemes: earthed 
grid, and earthed anode (usually known as cathode 
follower). Similarly, there are two transistor schemes 
besides the earthed- emitter one already suggested 
by Figs. 3 and 5; they are of course the earthed base 
and earthed collector (Fig. 6). The valve analogy 
runs through them all. For instance, the earthed - 
collector transistor has (like the cathode follower) 
the highest input resistance and lowest output 
resistance of the three, and its voltage gain is just 
short of 1. And the earthed -base (like the earthed - 
grid valve) has a very low input resistance, and-. 
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though for rather different reasons -is suitable for 
amplifying at higher frequencies than the earthed 
emitter or cathode. Its performance is also rather 
less dependent on the somewhat wide variations of 
characteristics for which unfortunately transistors are 
noted. 

For comparison with Fig. 5, Fig. 7 shows the 
output characteristics of the same transistor with 
emitter input (i.e., earthed base). Note the really 
high output resistance; the collector current is almost 
entirely unaffected by collector voltage from zero 
upwards, and a small negative voltage is needed to 
stop it. Then there is the comparatively high emitter 
current needed to control the output current; this 
means a low input resistance. The change of Ie 
caused by each milliamp change in Ie is in fact rather 
less than 1 mA, and the ratio of the two (which is 
the current amplification of this transistor arrange- 
ment) has been given the symbol a. It is easy to 
find the relationship between a' and a from the fact 
that I, = Ie + Ib. Let a small change in any of the 
currents be denoted by small i. Then 

is 
a =- 

te 

tc 

te + tb 

tc/tb 

tctb + 
á 

a' +1 
This fractional current amplification looks as if 

it would strongly discourage use of earthed -base 
transistors, unless one remembers that the input 
resistance of this arrangement (being a forward - 
biased rectifier) is only a few ohms whereas Fig. 7 
shows that the output resistance is vast-actually it 
is of the order of a megohm. So the voltage ampli- 
fication -and hence the power gain -can be quite 
large, though not so large as with the earthed- emitter 
arrangement. But at high frequencies it may well 
overtake it. 

You may be thinking there is something fishy 
about beginning with a quantity a' and then dis- 
covering a. And you would be right. Because 
people first started using valves in earthed- cathode 
circuits, they didn't have to start using transistors 
in earthed -emitter circuits. As it happened, for a 
reason that will become clearer in a moment or two, 
they started with earthed -base, invented a, then 
discovered that transistors could be used with 
earthed emitters, and hence the need for another 
amplification symbol, which became a'. 

Another fishy feature (in my order of presentation) 
is the circuit symbol, Fig. 4, which by no stretch of 
imagination resembles a junction transistor. That, 
of course, is because the original transistor was not 
a junction transistor but a thing that really did (and 
still does) resemble Fig. 4 -the point -contact 
transistor. It is simply a small block of germanium, 
usually n type, with two fine wire points pressing 
on it a few thousandths of an inch apart. I have 
introduced transistors out of historical order for 
the reason that, whereas a plausible explanation of 
how the junction type works is available, even the 
latest expositions of the point- contact type seem to 
me to be elaborate ways of saying that how it works 
is unknown. 
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However a few things can be said. A point - 
contact transistor has to be " formed " by passing 
pulses of current through the contacts. It seems that 
this converts the n -type material around the points 
into p -type (Fig. 8), which is in accordance with the 
fact that the thing has the polarity of a p-n-p transistor. 
One can understand the need for the points to be 
very close together -about the same distance as the 
thickness of the base in a junction type, and for the 
same reason. And one would expect the " inter - 
electrode capacitance " to be much less than in the 
junction type with its relatively large area of contact. 
This is indeed so, and at least partly accounts for 
the higher frequencies at wich point transistors can 
work. The fact that electric field intensity close to 
a sharp point is much larger than around flat or 
gently curved electrodes (which is why sharp points 
are avoided in high- tension apparatus, except for 
discharge purposes) accounts for the lower back 
voltage at which a point -contact rectifier breaks 
down. The small contact area would also suggest 
a relatively low-power-handling capacity. 

But none of these things might instantly lead one 
to predict that point transistors are far more noisy 
than junction transistors (which in their turn are 
somewhat more noisy than valves). Or -even more 
important -that their a should, unlike that of the 
junction types, be greater than 1. Yet such is the 
fact. And not merely just greater than 1; a typical 
figure is 2.5. Fig. 9 shows some earthed -base charac- 
teristic curves, which should be compared with 
Fig. 7. First, one notices their curvature and their 
less perfectly even spacing. And then the higher 
scale of collector voltage. And perhaps last of all 
the fact that each milliamp change in emitter current 
increases the collector current by two or three 
milliamps. 

Much has been written by the scientists to explain 
this. But so far the only conclusion the observer 
on the side lines is able to draw with any large amount 
of confidence is that the p -n -p description just 
given is an over -simplification. Some authorities, 
for instance, show several layers around the point. 

And much is said about " trapping " and other 
effects I have spared you. Pending the results of 
further research we may just have to accept the 
>1 value of a as a fact. 

It is an exceptionally important fact to remember, 
because it means that unless one uses a point transis- 
tor very carefully it may go into saturation or oscil- 
lation and destroy itself by excessive current quic' er 
than one can think. It would be very unwise, for 
example, to make the connections to collector and 
emitter prior to that for the base (as in Fig. 2). 
Any current flowing through the e-b contact would 
(as Fig. 9 shows) cause a greater current to flow 
through the b -c contact, but that increased current 
would flow also through the e-b contact, which 
would increase the current still more ... and so 
on until something went bust. Even a circuit 
based on the innocent- looking Fig. 10 is not safe. 
Here, following valve practice, R is being used as a 
substitute for the emitter bias battery in Fig. 6(b). 
Fig. 9 shows that the directions of the currents 
will be as indicated by the arrows in Fig. 10, and 
Ib through R will bias the emitter positive, which is 
correct for a transistor with p -n -p polarity. But, 
whereas a cathode resistor in a valve causes negative 
feedback which tends to stabilize things, a base 
resistor in a point transistor causes positive feedback 
and possibly instability, as can be seen by considering 
Fig. 10 with the aid of Fig. 9 to show what happens 
when current is increased, say from zero on switching 
on. Remember that quite a small increase in emitter 
voltage causes a substantial increase in emitter 
current, for it is a forward -biased rectifier. 

At the present time point -contact transistors are 
needed in spite of their disadvantages, because 
their high a is convenient for trigger circuits in 
computers, etc., and because available junction 
types are more or less ineffective at the higher radio 
frequencies. The high- frequency shortcomings 
having been already largely overcome in the labora- 
tory, it is presumably only a matter of time for 
junction transistors to displace the point type almost 
if not entirely. 
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THE full -line curves given here indicate the highest 
frequencies 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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More Lines or Colour? 
Though it is generally believed that the next major 
step in television will be to add colour, the altern- 
ative of higher definition has had some support. 
In this article a studio producer gives his views 

By IAN ATKINS* 

COLOUR will not wait. When it is ready we shall 
get it, but that will not be until it is possible to make 
a good, stable receiver at a moderate cost. In my 
view, given the receiver, colour will be with us 
whether we like it or not. The alternatives we may 
expect surely are colour on 405 lines or colour with 
a higher standard of definition. " More lines or 
colour ?" is an academic question. I shall give it a 
most unacademic answer. 

From the purely selfish and personal point of view 
of the studio producer the key to the answer lies in 
another question. What do we want to present on the 
television screen? Television can now do some 
things well and others less well. Do we want to do 
even better the things we now do well? Or do we 
want as it were to balance things up and improve 
in the respects in which we are now lacking? 

This "intimate, domestic medium," excels at 
present in the realistic. Actualities, outside broad- 
casts, travel programmes and other similar features 
are well served by the present standards of defini- 
tion. The great popularity of the dramatized 
documentary programme is further proof of the suc- 
cess of realism on the television screen. 

Writing in Wireless World for May, 1956, Dr. 
D. A. Bell said: 

" The great advantage of the higher definition is 
that large -scale effects can be presented with ade- 
quate detail -e.g., a display of massed folk dancing 
-and solo artists are normally presented as three - 
quarter- length or full -length portraits, not head and 
shoulders only. It liberates television from the state 
of being a specialized art having limited effects at its 
disposal in order to represent some form of enter - 
tainment and makes it as free as the black and white 
film to reproduce visual entertainments where so 
desired, or use more natural "shots" if the moving 
picture is regarded as an artistic work." (Dr. Bell's 
italics.) 

Dr. Bell is saying that higher definition will, above 
all, improve television's ability to report; he adds, by 
way of afterthought, that "if the moving picture is 
regarded as an artistic work" there will be some 
advantage in this direction also. This "liberation" 
is pretty cold comfort to the studio producer who 
sees television's task as in part to report, to reproduce 
and, equally important, in part to move towards 
establishing itself as an art form -in fact, to repre- 
sent. The cinema is most memorable when, for all 
the freedom of its higher definition, it most un- 

* British Broadcasting Corporation. 
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compromisingly demonstrates that it is a specialized 
art. The picture is not, I am sure, as depressing as 
Dr. Bell paints it. Higher definition would provide 
advantages to the creative worker in television -not 
because he could eliminate the close -up, eschew all 
the potentialities of the camera to select and em- 
phasize, show all his characters in threequarter or 
full -length figure and turn the viewer's screen into a 
miniature proscenium arch, but because the effects 
at the disposal of his specialized art would be less 
limited. He could work in general with his cameras 
a little farther away from the scene. In particular, 
he would not be in the present predicament of fear- 
ing that, if a character's hands are on the screen, his 
head may be too small for subtle facial expression to 
be seen clearly in the average home. He could also 
view the steady increase in the size of viewers' 
screens with equanimity. 

But, and a very big "but," given reasonable 
definition picture " quality " is what really matters. 
I must not try to become technical, but is not this 
" quality " a matter of tonal gradation, a function of 
noise, contrast range, gamma and so on? These are 
factors not inherent in the standards of definition of 
a system. A picture with the whites crushed and 
spurious modelling apparent on the faces must be 
just as horrible on 819 lines as on 405. 

Higher definition will enable me to show a room 
on the screen more clearly, but will it help me to 
create more successfully that room's "atmosphere "? 
I think not. To capture that atmosphere must we 
view in a new "dimension "? Is colour that 
dimension? 

Monochrome Limitations 
Television programmes cover a vastly wider range 
of type and style than the commercial cinema 
in its monochrome period. If the successes of the 
film documentary and avant -garde groups are added 
this disparity is perhaps not so great, but what is 
significant is that the areas in which television is, 
and black- and -white films were, less successful show 
a marked degree of identity. No really satisfactory 
way of presenting the dance on the black- and -white 
screen has been evolved; realism succeeds, the un- 
realistic, the stylized is a much more chancy busi- 
ness; the black and white screen can be made to 
glitter, but it does not often glow. 

It is in this realm of the un- realistic that I believe 
colour will open .up vast new possibilities. Fussy 
detail and overcrowded background will give place 
to simplicity, but a warm and satisfying simplicity; 
neither cold grey emptiness nor hard black void. 

Of course, we shall make mistakes with colour. 
We shall at first think of it for its own sake and not 
as a means to an end. People will say, as they say 
about any new technical advance in any medium that 
colour has " put television back twenty years." But 
we shall hope to make these mistakes during an 
experimental period. Where we shall be lucky is in 
the fact that, for obvious reasons, the introduction 
of full -scale colour programmes will be a gradual 
process. We shall be able to present in colour those 
programmes which manifestly gain from it and to 
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take time to learn why in others the gain appears to 
be a minus quantity. 

This literally rosy prospect will, however, be con- 
ditioned by one factor; whether colour is introduced 
on present standards or at higher definition. Whether 
"compatibility" in the strictly technical sense is a 
requirement of the system or not, a monochrome 
picture will undoubtedly be derived from the colour 
programme and that monochrome picture will have 
to be good. A considerable proportion of the experi- 
mental period will have to be spent in establishing 
the studio conditions necessary to give both good 
colour and good black- and -white. 

The purely personal, selfish and parochial view of 
one studio producer, then, is "colour first and higher 
definition afterwards." 

Does a less selfish and more forward -looking con- 
sideration alter this view? Is colour on 405 lines 
really good enough? Does it yield pictures as good 
as the present black -and -white picture? Are we 
right in hoping that the introduction of colour will 
not reduce the apparent definition? (May not, in 
fact, the addition of colour enable the viewer to pick 

out details by differences in hue, whereas on a mono- 
chrome picture he can distinguish only between 
different shades of grey ?) Is the compatible picture 
on a monochrome receiver up to the requisite stan- 
dard? Is the "reverse compatible" black and white 
picture on a colour receiver up to the requisite 
standard? There is at present, I believe, sufficient 
diversity of view among the experts on the answers 
to these questions to frighten into silence the most 
foolhardy of the in- expert who cannot know whether 
a present defect is due to the system or standards in 
use on the one hand or to a particular piece of 
apparatus, a link in the electronic chain to -day, but 
due to be superseded to- morrow. We must trust 
the experts to make the right decisions. They have 
not let us down in the past. 

More lines instead of colour, then? Surely to 
discuss the introduction of a higher standard of 
definition in the present Bands I and III is wishful 
thinking. Higher definition must mean, in this 
country, going to Bands IV and V. To do this with- 
out also introducing colour might be easier, but 
would it not also be lamentably un- courageous? 

Wired -in Valves REASONS FOR USING THEM 

By E. G. ROWE,* M.Sc., D.I.C., B.Sc. (Hons.), 

IN the past the valve as a component has taken the 
blame for 50% of all equipment failures -if it is fair 
to blame something for failing to stand up to con- 
ditions for which it was not designed. The Special 
Quality valve, however, has been designed to work 
under arduous conditions, and with such valves the 
basic reliability of this component has improved 
vastly. With this position established, and an assur- 
ance that if valves are used correctly and conserva- 
tively there will be a very low failure rate up to the 
normal length of life, then there is a good case for 
wiring -in valves in the same manner as other circuit 
components. 

The major difficulty here is that of custom, and it 
is hard to change the mentality of the servicing tech- 
nician whose first approach to the diagnosis of an 
unusable equipment is to pull out the valves. This 
tendency is overcome by making this instinctive 
action not possible and results in many advantages. 
Some 30 -50% of the valves so removed are perfectly 
satisfactory when tested, whilst many modern equip- 
ments are so compact that the removal of valves often 
results in mechanical damage to them. Then again, 
the use of soldered -in valves highlights the impor- 
tance of giving the earliest consideration to methods 
of fault diagnosis and makes it necessary for the 
equipment designer to supply detailed procedures 
that will enable the real faulty component to be 
removed -this will improve the " unreliability 
record" of the valve to a surprising extent! 

At the same time, it will give emphasis to the value 
of marginal checking techniques. Valves must die 
eventually of general deterioration of characteristics, 
but by routine diagnosis of the equipment perform- 
ance it is possible to forecast potential failures and 

* Standard Telephones and Cables. 
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thereby increase equipment reliability by a whole 
order or more. 

Next, by making valves with flexible leads instead 
of pins the valve manufacturer is able to produce a 
stronger glass article, and because there is no 

Fig. I. Examples of flying -lead valves suitable for direct 
wiring -in and clamping by the user. 
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F.g. 2. Flying -lead valves already mounted in cooling cans 
and connected to soldering tags corresponding to conven- 
tional valveholders. 

mechanical incompatibility between the valve pin 
spacings and the valveholder contacts there is no 
risk of strains being set up that will result in broken 
and leaky valves in service. 

Finally, by dispensing with the conventional valve- 
holder it is easier to provide satisfactory intimate 
metallic contact to the glass envelope and thus 
achieve greater cooling. The question of bulb tem- 
perature is now being studied extensively, and it is 
established that the life of a valve is very dependent 

on this temperature. Reducing it by 50 -60 °C can 
increase the life in many cases by four or five times. 
By using black metallic clamps specially designed to 
touch the bulb at as many places as possible the hot 
spots are evened out over the bulb surface, and then 
by secure fastening of the clamps to the chassis the 
heat is conducted away efficiently. 

Many users purchase flying -lead valves in the form 
shown in Fig. 1 and design their own clamps to 
fasten the valves horizontally on the chassis. The 
ordinary U- shaped saddle, with the metal band 
situated at the hot spot of the glass envelope, is one 
of the simplest methods. Other users prefer to main- 
tain their present circuit techniques and mount the 
valve in the usual vertical position. To suit such 
requirements a range of Special Quality valves is 
available in which the user is supplied with a "valve 
component " as shown in Fig. 2. This is a flexible - 
lead valve with its own cooling shield and with sol- 
dering tags in the conventional pin positions. The 
can has two lugs with normal hole fixings and thus 
the "valve component" replaces the usual arrange- 
ment of valveholder, valve and shielding can or 
springs. 

The time has now arrived when the adoption of 
such wired -in valves, used conservatively and cor- 
rectly with approved maintenance and marginal 
checking procedures, will produce equipment relia- 
bilities very much in excess of those at present being 
achieved. 

COMMERCIAL LITERATURE 
High Quality Amplifier, 5 -watt (No. 1 " Symphony," 

Mark III) with flexible tone control for treble, middle and 
bass. Negative feedback and scratch -cut are incorporated 
and also tape " record " and " play -back " sockets. Other 
amplifiers, tuners (a.m., f.m. and a.m. /f.m.), radiogram 
chassis and loudspeaker cabinets and baffles. Illustrated 
catalogue (C.24) with price list from Northern Radio Ser- 
vices, 11 and 16, King's College Road, Swiss Cottage, 
London, N.W.3. 

Atomic Power Stations; a booklet with sketch illustrations 
briefly outlining future plans anti explaining the activities of 
the Atomic Energy Group formed by G.E.C. and Simon - 
Carves. From The General Electric Company, Fraser and 
Chalmers Engineering Works, Erith, Kent. 

Electronic Measuring Instruments by well -known mákers. 
A current price list of the equipments supplied and main- 
tained by F. C. Robinson and Partners, 122, Seymour Grove, 
Old Trafford, Manchester, 16. 

Precious Metals for electronic and electrical engineering 
and other purposes. A well -produced booklet, " An 
Industry Within Industry," consisting of large photographs 
and extended captions describing the activities of Johnson 
Matthey and Co. From their head offices, Hatton Garden, 
London, E.C.1. 

American -Type Valves (Western Electric type numbers) 
manufactured by AB Svenska Elektronror, a subsidiary of 
Ericsson, of Stockholm, Sweden. Catalogue with full data 
and characteristics from the representatives for U.S.A., 
Canada and export, State Labs Inc., 649, Broadway, New 
York 12, N.Y., U.S.A. 

Cable Eccentricity Gauge, electronic, working on com- 
parison of capacitances between conductor or sheath of the 
cable and two external self -aligning electrodes. Sensitivity 
to 0.5 per cent of wall thickness. Description in a leaflet 
from the Addison Electric Company, 10 -12, Bosworth Road, 
London, W.10. 

Mobile Radio Systems; v.h.f. transmitters and receivers 
for fixed stations, transmitter- receivers for motor cycles and 
larger vehicles, h.f. and v.h.f. pack sets. Descriptive leaflets 
with detailed technical specifications in a folder from the 
British Communications Corporation, Second Way, 
Exhibition Grounds, Wembley, Middlesex. 
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Nickel -Cadmium Hermetically Sealed Cells, rechargeable 
like conventional accumulators. An article describing the 
use of the Perma -Seal types of the German Edison Accumu- 
lator Company for the 1.t. supplies of battery and mains/ 
battery portables; arrangements for trickle charging economy 
operation and vibrator h.t. supplies are outlined. Obtainable 
from A. M. Allen, of G. A. Stanley Palmer, Maxwell House, 
Arundel Street, London, W.C.2, agents for the cells. 

Components and Accessories; an illustrated catalogue for 
August, 1956, from Radiospares, 4 -8, Maple Street, London, 
W.I. 

Stabilized A.C. Power Supply, giving 200 watts at 2.4 kc /s 
(also models for 400 c /s, 1 kc /s and 1.6 kc /s). Voltage, 
1ISV r.m.s.; regulation, less than 1 per cent change in 
output voltage from zero to full load; distortion less than 
2 per cent. Descriptive leaflet from Shandon Automation 
and Electronics, 6, Cromwell Place, London, S.W.7. 

Television Replacement Parts. Servicing hints on various 
commercial receivers and details of a transformer rewinding 
service are included in the latest illustrated catalogue from 
Direct TV Replacements, 134 -136, Lewisham Way, New 
Cross, London, S.E.14. The price is is including postage. 

Glass -Sealed Resistors (by Victoreen Instrument Co., 
U.S.A.), notable for high accuracy and long -term stability 
under extremes of temperature and humidity. Values 100ó2- 
10"f2, tolerances 1 -20 per cent, power ratings 0.5 -10W, 
max. temperatures 100- 200 °C, temperature coefficients 
mainly negative. Leaflet from the U.K. agents, Anglo- 
Netherland Technical Exchange, 3, Tower Hill, London, 
E.C.3. Also a leaflet on Victoreen voltage regulator tubes. 

Broadcast Transmitter, 5 -kW, for 535 -1,620 kc /s (as 
ordered), in three cubicles. Frequency stability ± 5 c /s, 
audio response 50 c /s -10 kc /s +2 dB at 95 per cent modula- 
tion. Power consumption, 13 kW for average programme, 
claimed to be unusually low. Specification on a leaflet from 
Gates Radio Company, 13, East 40th Street, New York 16, 
N.Y., U.S.A. 

Rotary Rheostats; three new models for replacing slider 
resistors in industrial controls. Values, 3- 15,00012; current 
ratings between 173 mA and 12.9 A. Leaflet from The 
British Electric Resistance Co., Queensway, Enfield, 
Middlesex. 
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Further Education 
WITH the opening of the scholastic year we have received details of a 
considerable number of special courses from which a selection is given below. 

Microwave Techniques. -A series of 
thirty lectures on techniques and 
measurements at microwave frequencies 
will be given by Dr. D. R. Workman 
at Battersea Polytechnic, London, 
S.W.11, on Wednesday afternoons (3.0 
to 5.0) commencing on October 10th. 
The first twenty lectures (Part I) will 
cover the general practical techniques 
used at these frequencies and Part II 
will deal with some of -the applications 
of microwave techniques. The course 
is suitable for physicists and electrical 
engineers with a general knowledge of 
electrical and electronic principles. The 
fee for the course (or Part I only) is 
£2. Dr. Workman is also giving a 
parallel course on the theory of micro- 
wave circuits for graduates in physics, 
mathematics or electrical engineering, 
on Wednesdays at 6.30. (Fee £2.) 

Colour Television. -The Television 
Society has arranged for a course of five 
lectures on colour television to be given 
during September by P. S. Carnt, of 
the G.E.C. Research Laboratories, in 
the Assembly Hall, Institute of Educa- 
tion, Malet Street, London, W.C.2. The 
lectures, which cover the fundamentals 
of transmission and reception of the 
N.T.S.C. system, will be given on four 
consecutive Mondays, beginning Sep- 
tember 3rd, and on Friday, September 
28th. Tickets for the course (fee £1) 
are obtainable from the Television 
Society, 164 Shaftesbury Avenue, Lon- 
don, W.C.2. 

Advanced Courses.- Part -time courses 
in higher technology, provided at col- 
leges in London and the Home Coun- 
ties, are listed in a bulletin issued by 
the Regional Advisory Council for 
Higher Technological Education. In 
general, the bulletin includes advanced 
courses in the various branches of 
engineering, science and chemistry 
which do not regularly appear in college 
calendars or prospectuses as part of a 
grouped course. Over thirty colleges 
are listed and abridged details of about 
250 courses are given in the bulletin, 
which costs is 6d and is obtainable 
from the Regional Advisory Council, 
Tavistock House South, Tavistock 
Square, London, W.C.1. 

Radar Maintenance. -The next two - 
year evening course at the Norwood 
Technical College, Knight's Hill, West 
Norwood, London, S.E.27, in prepara- 
tion for the Ministry of Transport radar 
maintenance certificate begins on Sep- 
tember 24th. It will be held on Mon- 
days and Tuesdays from 6.15 to 9.15. 
The college also runs a full -time course 
beginning on September 12th in pre- 
paration for the examination to be held 
early in December. The 1956/1957 
prospectus from the college includes de- 
tails of thirty-one part -time day and 
evening courses under the general head- 
ing " telecommunications." 

Technical Writing. -A course of six 
lectures on the technique of technical 
writing is to be given by Geoffrey Parr 
(hon. sec. of the Television Society) at 
the Borough Polytechnic, Borough Road, 
London, S.E.1, on Fridays at 2.30 p.m. 
commencing on October 12th. (Fee 10s.) 

Special evening courses arranged at 
the South East London Technical Col- 
lege include one of twenty lectures on 
" Operational Calculus with Applications 
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to Electric Circuit Theory " (Tuesdays, 
beginning October 23rd) and another on 
" Vector Analysis and Fundamental 
Electromagnetic Theory " (Fridays, be- 
ginning October 26th). Fee for each is 
£2. 

Sandwich Course. - Details of an en- 
g'neering sandwich course (alternate 
weeks in college and industry) in corn - 
munications, electrical or mechanical en- 
gineering, have been received from the 
South East London Technical College, 
Lewisham Way, S.E.4. The object of the 
four -year course is to provide a theoreti- 
cal and technological training comparable 
with that of an engineering degree but so 
arranged that the student's theory will 
advance concurrently with his industrial 
training and provide a qualification 
acceptable for membership of the Insti- 
tutions of Electrical and Mechanical En- 
gineers. 

Northern Polytechnic. -The telecom- 
munications section of the prospectus 
from the Northern Polytechnic, Hollo- 
way, London, N.7, includes details of 
full- and part -time day and evening 
courses. At the end of the four -year 
full -time telecommunications course, 
students enter for the Grad. Brit.I.R.E. 
exam. and for the C. and G. full tech- 
nological certificate in telecommunica- 
tions engineering. The syllabus for the 
five -year telecommunications evening 
course also covers the requirements for 
these exams. The Polytechnic also pro- 
vides evening courses in radio and tele- 
vision servicing, radar, electronics, elec- 
tro- acoustics and computers. 

Part -time day and evening classes to 
be held at the Bognor Regis Technical 
Institute include the City and Guilds 
radio service work course, and a tele- 
communications engineering course. 

At the Brentford Evening Institute, 
Clifden Road, Brentford, Middlesex, 
classes will be held in radio and tele- 
vision servicing and for the radio 
amateurs' examination. There will also 
be a mathematics course. Fees range 
from lOs to 15s for the 37 -week session. 

Amateur Courses. -The East London 
group of the R.S.G.B. has again 
arranged, in conjunction with the Essex 
County Council, for amateur radio 
courses to be held at the Ilford Literary 
Institute (High School for Girls), Cran - 
brook Road, Ilford. An eight -month 
course for those intending to take the 
radio amateurs' examination will be held 
on Wednesdays at 7.30 and a six-month 
morse course on Mondays at 7.30. The 
classes start in the week beginning Sep- 
tember 24th. Further information is 
obtainable from C. H. L. Edwards, 28 
Morgan Crescent, Theydon Bois, 
Epping, Essex. Similar arrangements 
have been made by the Grafton Radio 
Society (Sec., A. W. H. Wennell, 145 
Uxendon Hill, Wembley Park, Middle- 
sex) with the London County Council 
for courses at Grafton School, Eburne 
Road, Holloway, London, N.7. Theory 
is taken at 7.0 and morse at 9.0 on 
Mondays, commencing September 24th. 

Classes for the radio amateurs' 
examination will again be held at the 
Wembley Evening Institute, Copland 
School, High Road, Wembley, Middle- 
sex, on Mondays and Thursdays, be- 
ginning September 17th. 

TH /S I S H /-Fi 
the heart of 
your sound 

system 

SPECIFICATION : 

OUTPUT POWER. 8 watts normal to 12 warts 
peak. 
OUTPUT IMPEDANCES. 3, 8 and 15 ohms 

FREQUENCY RESPONSE. 30 c/s to 15,000 c/s 
within ± 1.5 db at 6watcs output, controlslevel. 
HARMONIC DISTORTION. Below 0.5% at 
6 watts output at 1,000 c /s. 
These are overall figures including output and 
pre -amp. stages. 
LOUDNESS COMPENSATION. Extra bass 

and treble boost automatically inserted at low 
volume: 

At20db belowfull output: 8 db lift at 50 c /s. 
8 db lift at IO Kc /s. 

At 40 db belowfull output: 20 db lift at 50 c /s. 
15 db lift at IO Kc!s. 

RUMBLE FILTER. A high -pass filter incorpor- 
ated with fixed slope of l8 db per octave below 
30 c /s. 
HUM and NOISE LEVEL. Better than -60 db. 

NEGATIVE FEEDBACK is applied through a 

triple -loop circuit. 
PICK -UP EQUALISATION. A wide range 01 

pick -ups is covered by a unique rotating -plug 
equaliser in the pre -amp. stage. Sensitivity 
covers all types of magnetic, crystal, moving coil, 
variable reluctance, etc. 
POWER. 110/115 and 200/240 volts, 40/60 cycles. 

HT /LT SUPPLY is available for feeding Radio 
Tuner Unit, etc. 

(I) INPUT SELECTOR 
3- position switch 
LP sensitivity 2 mV 
78 6 mV 
Radio/Tape 100 mV 

(2) LOUDNESS 
Automatic tonal balance 
adjustment at low volume 

(3) TREBLE CONTROL 
Continuously variable , 

24 db range at 10 Kc /s. 

(4) BASS CONTROL 
Continuously variable ; 

24 db range at 40 c /s. 

(5) FILTER 
Steep slope with 18 db 
per octave cut, between 
5 Kc /s and 15 Kc /s, with 
cut-off frequency indica- 
tion. (Continuous'y 
variable). 

PRICE: 32 GNS. 
THE TRIX ELECTRICAL CO. LTD. 
MAPLE PLACE, TOTTENHAM COURT ROAD, 

LONDON, W.I. 
Tel.: MUS 5817. Grams.: Trixadio, Wesdo, London 
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RANDOM RADIATIONS 
By : DIALLIST " 

A New Resistance Alloy 
DID you, I wonder, see the account 
of a new resistance wire, known com- 
mercially as Evanohm, which was 
published as an official N.P.L. com- 
munication in the July issue of Part 
B of Proc. I.E.E.? Evanohm is an 
alloy of 73 per cent nickel, 21 per cent 
chromium, 2 per cent copper, 2 per 
cent aluminium and 2 per cent other 
metals. Older alloys, such as man - 
ganin and constantan, have many 
good points; but it is exceedingly 
difficult to produce either commerci- 
ally with the stability needed for 
standard resistors used at ordinary 
room temperatures. Evanohm, be- 
sides having three times the resistiv- 
ity of manganin, can be given the 
required low temperature co- efficient 
by simple heat treatment. The 
values of resistors made with it have 
been found to remain stable within 
a few parts in 100,000 per year. Al- 
most its only disadvantage seems to 
be that hard soldering is necessary. 
This new alloy should be most use- 
ful in precision electrical apparatus, 
particularly in circuits whose time 
constants must be stable. 

Terminology 
UNLIKE A. Hardwicke (p. 282, aune 
issue), I find the use of such expres- 
sions as " fire," " fire at " and 
" trigger -off " expressive and useful 

electrical terms. After all, guns aren't 
necessarily military weapons; they 
have their peace -time uses both for 
sporting purposes and for the mere 
filling of the pot. What the trigger 
does is to start a sudden violent 
action, and triggering -off seems to me 
just the right expression for what 
happens when, say, a pulse is applied 
to a flip -flop circuit. What, again, is 
an electron gun expected to do but 
fire electrons at a target? And 
doesn't the intransitive fire describe 
most graphically the coming into 
action of a thyratron? No, I'm all for 
sticking to those terms; but I'm not 
at all sure that we ought not to come 
into line with most other peoples of 
the world by making the word billion 
signify 10' instead of 10 ". As it is, 
when one comes across billion, tril- 
lion, and so on, in French, American 
and other foreign publications one 
has often to pause for a moment to 
find out how many noughts the writer 
intends to follow his first figure. 

" You're on the Air ..." 
HAVE you seen the leaflet " You're 
on the Air, Mrs. Smith," published 
by the G.P.O. and obtainable at any 
post office for the asking? It's well 
and simply written and should bring 
home to many people the fact that 
a considerable variety of domestic 
and workshop appliances can, if 

"WIRELESS WORLD" PUBLICATIONS 
Net By 

Price Post 
WIRELESS SERVICING MANUAL. W. T. Cocking, M.I.E.E. 

9th Edition 17/6 18/6 
TELEVISION ENGINEERING: Principles and Practice. 

S. W. Amos, B.Sc. (Hons.), A. M.I.E.E. and D. C. Birkinshaw, 
M.B.E., M.A., M.I.E.E. in collaboration with J. L. Bliss, 
A.M.I.E.E. 

Volume I : Fundamentals, Camera Tubes, Television 
Optics, Electron Optics ... ... ... 30/- 31/2 

Volume II : Video- Frequency AmplificaVon ... ... '35/- 36/2 
Volumes III and IV in preparation. 

SECOND THOUGHTS ON RADIO THEORY. "Cathode Ray" 
of Wireless World ... ... ... ... ... ... 25/- 26/2 

THE OSCILLOSCOPE AT WORK. A. Haas and R. W. Hallows, 
M.A. (Cantab.), M.I.E.E. ... ... ... ... ... ... 15/- 15/10 

RADIO LABORATORY HANDBOOK. M. G. Scroggie, B.Sc., 
M.I.E.E. 6th Edition ... ... ... ... ... ... ... 25/- 26/5 

STUDIO ENGINEERING FOR SOUND BROADCASTING. 
B.B.C. Engineering Training Manual by members of the 
B.B.C. Engineering Division. General Editor J. W. Godfrey 25/- 25/11 

RADIO INTERFERENCE SUPPRESSION: As Applied to 
Radio and Television Reception. G. L. Stephens, A.M.I.E.E. 
2nd Edition ... ... ... ... ... ... ... ... 10/6 11/1 

ADVANCED THEORY OF WAVEGUIDES. L. Lewin ... 30/- 30/10 
1 ABACS OR NOMOGRAMS. A. Giet ... ... 35/- 35/10 

A complete list of books is available on application 
Obtainable from all leading booksellers or from 

ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1. 
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they're not fitted with suppressors, 
ruin both sound and television re- 
ception in neighbouring homes. I 
feel that the G.P.O. would do well 
to make it more widely known that 
this leaflet is available free of 
charge. In the week before this was 
written I asked a dozen householder 
friends if they'd seen the leaflet and 
not one had so much as heard of it. 
The next test was still more illumin- 
ating. During a visit to a neighbour- 
ing town I went into the head post 
office and asked for a copy. The 
man behind the counter looked 
puzzled, but, having received my 
assurance that it must be in stock, he 
consulted a colleague, who was 
equally baffled. He then retired into 
the bowels of the building to make 
further inquiries, and after a short 
wait I got my copy. 

A British Speciality 
OURS was the first country to make 
use of underwater television. The 
original underwater camera was 
built, if you remember, by Marconi's 
in 1951 in response to a rush order 
from the Admiralty, who wanted the 
instrument as an aid to locating the 
wreck of the submarine Affray. Its 
success was beyond the wildest ex- 
pectation. Several wrecks had been 
located on the sea bottom in the area 
where the disaster took place; but 
the TV camera identified one of 
them as that of the submarine with- 
out a shadow of doubt. As it was 
moved about the wreck the name- 
plate (I hope that's the correct 
nautical term!) was seen on the re- 
ceiving screen. Since then wide 
use has been made of Marconi and 
Pye submarine cameras not only by 
salvage vessels but also by marine 
biologists and oceanographers. Two 
years ago Pye designed a special 
model for the search for the Comet 
'plane, lost off the island of Elba. 
Many of these have since come into 
use in Canada, Australia, New Zea- 
land, the U.S. and other countries. 
I also hear that a further large batch 
of " Elbas " is likely to be used in 
next year's investigation by Ameri- 
can scientists of the polar ice -caps. 

People Are Funny 
WHAT queer ideas people do get 
about television! A friend told me 
the other day that he simply must 
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get a receiver with a larger screen. 
He has a 10 -inch screen, from which 
his eyes never move when cricket is 
being televised. When I asked why 
he needed something a size or two 
larger he said: " Because I want to 
be able to see the ball. With my 
set I can't always do so, but I find 
that I can if Jones invites me to 
watch a match on his 17 -inch 
receiver." My endeavours to con- 
vince him that whatever was on 
Jones's screen must also be on his 
were not at first entirely successful. 
" You may be right," he said, " but 
all I can say is that if the ball's on 
my screen, it's so small that I can't 
see it." Then the solution occurred 
to me. I asked how far from his set 
he usually sat. " Oh," he said, " you 
won't catch me out there. I do 
always what the experts recommend 
and sit as far as possible from the 
screen." How he'd got hold of that 
idea I don't know; but I found that 
he normally sat a good ten feet from 
the screen -and had been doing so 
for years! I demonstrated by means 
of the back of the proverbial old en- 
velope that his picture viewed at five 
feet would appear to be of exactly 
the same size as Jones's at abcut 8 
feet. Having now moved his chair 
to the right distance, he is able to 
enjoy his cricket without having to 
go round to his friend's house. 

Triangular Cabinets 
FREE GRID'S suggestion that some 
enterprising manufacturer should 
turn out television sets with triangu- 
lar cabinets because they fit so com- 
fortably into the corners of rooms 
comes a little late in the day. The 
suggestion was made some years 
ago in " Random Radiations " for 
console sound receivers and radio- 
grams and was adopted by the Am- 
bassador people, who found it very 
popular. Whether any television 
sets are made with such cabinets 
nowadays I can't say offhand, though 
my impression is that there are one 
or two. Cabinets of this shape, 
whether used to house sound or tele- 
vision receivers, could benefit not 
only the listener or viewer but also 
the serviceman. If the cabinet is 
rectangular, only the back can be 
detached and many parts of the 
" works " are inaccessible unless the 
chassis is taken out. With a tri- 
angular cabinet, on the other hand, 
both of the sides behind the front 
panel could be made removable; or 
the back might consist of a single 
V- shaped piece. In this way the 
serviceman could get at much more 
of the inside of the set without 
having to take out the chassis. 
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THE CHOICE "m`3ÿ OF CRITICS" 

VISIT STAND 

AT EARLS COURT 

AUG.22- SEPT. I 

FOR THE WIDEST 

RANGE of QUALITY 

ELECTRONICS 

COMPONENTS IN 

THE WORLD 

SWITCHES CROCODILE -CLIPS FUSES 
FUSE -HOLDERS SIGNAL -LAMPS KNOBS 
MAINS and LOW- VOLTAGE CONNECTORS 
MICRO- SWITCHES JACKS and PLUGS 

TEST -PRODS RESISTORS, etc. 
Full details in CATALOGUE (195 /WW) 

Price II- post free. 

BULGIN 
A. F. BULGIN & CO. LTD. 

BYE -PASS ROAD, 
BARKING, ESSEX 

Telephone RIPpleway 5588 (5 lines) 
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UN USE lD 

Electronics on the Roads 
I HAVE been studying an article in 
the American periodical Tele -Tech 
and Electronic Industries which 
deals with the question of reducing 
car accidents by electronic means. 
One suggestion which has real merit 
is the development of electronic 
" trainers." Presumably these would 
be on the lines of the system used in 
flying training and this has proved 
itself over and over again. 

Other suggestions in the article are 
of less importance but nevertheless 
capable of considerable development. 
Many of them appeared in these 
columns a generation ago but I have 
never found time to put them into 
practical form. Thus Tele -Tech 
suggests the use of a capacitative 
pick -up on a car so that if it 
approached too close to an obstacle 
ahead, be it another car, a jaywalker 
or a brick wall, the brakes would be 
automatically applied. I put for- 
ward a somewhat similar suggestion 
using photocells 23 years ago. The 
snag was that by the time the car got 
within range it would have been too 
late for the brakes to be applied. In 
my opinion this snag of too limited 
a range would apply with equal 
force to any capacitative arrangement. 

The boldest and most unusual 
suggestion put forward by the writer 
is that " leader " cables should be 
buried in the ground on certain high- 
ways. These cables would carry 
control frequencies which could take 
complete charge of the car. The 
driver could then drop off to sleep 
like the coachman of the old horse - 
drawn trams who used to leave every- 
thing to the guiding effect of the rails 
and the intelligence of his horses. 

By FREE GRID 

solve the very pressing manpower 
problem. 

I apologize to the man responsible 
for this ingenious name for it is not 
a miserable Latin -Greek hybrid. Not 
only is it all -Greek and, therefore, 
etymologically unobjectionable but it 
is a very descriptive word. The 
" data " part of it is obviously derived 
from the Greek verb Sireo¡,act 
(dateomai) which means, among 
other things, " to tear to shreds." 

Anybody who studied the doggerel 
and pedestrian piece of music pub- 
lished in the newspapers recently as 
one of the Datatron's efforts will at 
once realize that it is indeed music 
reduced to rags and tatters. These 
banal bars are well -deserving of the 
title of mangled music. In the past the 
B.B.C. has been accused of devoting 
too much of its programme time to 
canned concerts but at least the 
music was worth canning. None of 
our budding Beethovens need fear 
the competition of this robot 
Rachmaninoff. No doubt an ACE 
will soon be constructed to turn out 
synthetic Shakespeare by the yard. 

Datatron 
MOST of you will have read about 
the latest type of electronic machine, 
hailing from America, which com- 
poses the music for over a thousand 
songs an hour. It has been called 
the Datatron and when I first heard 
this name I thought it a very poor 
effort as it did not distinguish this 
mechanical Mozart from any other 
type of electronic computing machine 
for all of them have to be fed with 
data before they will do their stuff. 

But as I realized later, I had 
wrongly jumped to the conclusion 
that the coiner of the word datatron 
had taken an old and familiar friend, 
the latin word " data " and had mar- 
ried it to the Greek suffix " tron." 
In this I was no better than the 
Ministry of Information official who 
noticed an article on the homodyne 
in this journal during the war (April, 
1942) and passed a marked copy to 
the Ministry of Labour and National 
Service in case it might help them to 
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Sinister Servicing 
I FEEL very uneasy to learn that 
methods smacking of Himmler and 
the Gestapo have been introduced 
into the service department of a 
radio dealer. I am told the dealer 
has installed concealed microphones 
and other apparatus on his premises 
so that, when a customer brings in a 
set for repair, everything he says is 
recorded on tape so that it can be 
used in evidence against him if at 
some future date a dispute arises as 
to what the customer ordered to be 
done to the set. Even the poor 
wretch's telephone conversations are 
recorded. 

Now at first sight this seems a 
harmless enough practice and one 
which serves as a safeguard to the 

"Everything you say .. 

customer as much as to the dealer; 
I have little doubt that in this par- 
ticular case all is fair and above 
board. One can foresee, however, 
very unpleasant developments if the 
police start using concealed appara- 
tus to take down the exact words 
used by some offending motorist 
whom they stop. Speaking as a 
motorist myself, I frequently say 
things in the heat of the moment 
which, acting on advice, I omit from 
my evidence when I go into the wit- 
ness box, and there must be many 
motorists like me. 

The unsavoury nature of this Star 
Chamber method of secret recording 
initiated by this radio dealer is bad 
enough but there is a far greater 
danger in that it is possible for the 
tapes to be faked by some unscrupu- 
lous future user of the system. Is 
it not possible to produce synthetic 
records of the human voice on mag- 
netic tape as Rudolf Pfenniger did 
when he painted sound tracks on 
films? But there is nothing to stop 
an unscrupulous gestapo -minded 
radio dealer, or other person con- 
cerned, from painting what he likes 
on a film track and then running it 
through a reproducer and re- 
recording it on magnetic tape. 

All he needs is a preliminary 
secret recording of the customer's 
voice to tell him whether his accent 
is Oxon or 'oxton. 

A.C.- Phobia in Scotland 
MAY I thank the many readers who 
wrote to tell me why, in their opinion, 
the filaments of valves and lamps used 
for a long time on d.c. soon fail when 
put on to a.c. mains. Naturally the 
tendency of a.c.- carrying filaments to 
waggle in synchrony with the alter- 
nating magnetic field surrounding 
them is a contributory cause which 
everybody recognizes. In fact, an 
Aberdonian reader is convinced that 
the earth's magnetic field is a pri- 
mary cause of early filament failure, 
and he tells me that he hopes to save 
many bawbees when he has found the 
correct angle to tilt his lamps so that 
reaction between the fields of earth 
and filaments is at a minimum. 

He also points out that in Scottish 
latitudes the lines of force of the 
earth's magnetic field are packed 
closer together than south of the 
border. In other words, the mag- 
netic field is denser and so filaments 
fail earlier. The result is that a.c. is 
none too popular among the thrifty 
Scots, and I hope the Electricity 
Board will take cognizance of it. 

But magnetic reaction alone is no 
explanation why d.c.- nurtured fila- 
ments soon fail on an a.c. diet. The 
other ingredient which spells early 
failure is summed up in the word 
crystallization. The crystalline struc- 
ture due to a d.c. diet differs from that 
due to a.c., and the effect of the 
change of diet is as disastrous as if a 
baby were suddenly switched from 
mother's milk to tripe and onions. 
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Regd. Trade Mark

RADIO

SHOW
Stand No.

3

AM COVERAGE

5-220 Mc/s in 8 ranges, CW or
400 c/s sine/square wave modula-
tion. Accuracy +1%. Provision
for spot frequency calibration.

FM COVERAGE

65-120 Mc/s. Accuracy ± 1%
Maximum deviation +150 KO.

Sole Proprietors and Manufacturers

WIDE BAND

SIGNAL GENERATOR
Type T.F.M.

The design of this new Wide Band Signal Generator,
operating throughout on fundamentals, is the out-
come of considerable research and development work to
meet the stringent requirements imposed by new fre-
quency modulation and commercial television stations.

This compact and versatile
instrument not only meets all
U.K. requirements, but will
also prove useful in many
other parts of the world.

OUTPUT:
Minimum (about 2uV) to 100 mV
continuously variable with decade
multiplier. Force output 250 mV.

OUTPUT IMPEDANCE:
800, 2000, balanced 800 and
300(2

The frequency bands have
been chosen in such a manner
as to ensure maximum con-
venience when servicing and
aligning T.V. and F.M.
receivers.

Provision has been made for
spot R.F. frequency calibra-
tion.

Facilities are provided to
ensure adequate discrimina-
don throughout the very wide
frequency band covered by
the instrument.

Sine and square wave audio
frequency modulation pro-
vided.

The instrument is fitted with
an R.F. carrier level meter.

A double -ratio slow-motion
mechanism, together with
interpolation dial, enables the
instrument to be set with a
high degree of accuracy. On
the F.M. range an internal
phasing control enables the
modulating signal to be
applied to the X -plates of an
oscillograph to produce a
picture of a discriminator
response curve.

OPERATING VOLTAGES:
100-120, 200-260 V, 50-60 c/s A.C.
mains.

DIMENSIONS:
15+ x 101 x 10ins. approx. with
lid closed.

WEIGHT: 16 lbs. approx.

LIST PRICE : E89

gze AUTOMATIC COIL WINDER a ELECTRICAL EQUIPMENT CO., LTD

Fully descriptive brochure available on request AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD LONDON S.W.1
Telephone: VICtoria 3404 (9 lines)

SG.6

A



2 WIRELESS WORLD SEPTEMBER, 1956

. . . is not enough .1
You need to be able to live with your high fidelity equipment as
well as listen to it.
This RCA New Orthophonic High Fidelity speaker system uses
advanced acoustical design to give a liveable size with clean
aesthetic lines which will harmonise with any furnishing scheme.
The system uses a ported bass reflex type enclosure including the
exclusive RCA acoustic curtain damping feature. The special
arrangement of the triple speaker assembly ensures even sound
distribution to all parts of your room with perfectly balanced bass
and treble response. This instrument with its great sensitivity
captures those elusive elements of sound which make for
completely natural reproduction. The RCA Loudspeaker is the
latest addition to a complete range of perfectly matched High
Fidelity units designed for studio quality, radio and gramophone
reproduction in the home. Send for further details.

F/M TUNER TRANSCRIPTION DECK

The above photographs show alternative
arrangements of the same RCA New
Orthophonic Loudspeaker. The plinth
shown is a separate unit. Speakers can be
supplied in light oak or continental dark
walnut finish and without plinth if

required.

PRE -AMPLIFIER

croOaf!urizAan.zrHear RCA at the Radio Show Stand 103, Demonstration Room D.14

I

2
MAIN AMPLIFIER

RCA GREAT BIUTAIN LIMITED (DEPT. HIP), LINCOLN WAY, WINDMILL ROAD, SUNBURY-ON-THAMES, MIDDLESEX. TEL: SUNBURY-ON-THAMES 31OI

(An Associate Company of Radio Corporation of America)
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RADAR DISPLAY
TUBES WITH

Easier setting -up Adjustment of electrostatic focus
for absolute minimum of aberration can be made quickly
and without special skill.

Simpler E.H.T. The focus voltage swing required is
only +200V about cathode-e.h.t. units need no longer be

loaded with the current wasting potential dividers associated

with earlier electrostatic focus tubes.

Lower cost No focus magnet or coil is required.

Ordinary carbon track potentiometer across normal low -
voltage supply is all that is needed to achieve fine focus.

Space saved Focus at ordinary h.t. potential means
that e.h.t. generators can be smaller, and bulky high
voltage potential dividers eliminated.

9 IN. RADAR

AL 221 0

AL 31-10
121N. RADA UBE

ABRIDGED DATA FOR BOTH TUBES
Focus: Electrostatic

Deflection : Magnetic

Heater: 6.3V, 300mA

Phosphor : long persistence

Typical Operating Conditions

V.2+34

(kV)

Val

(V)

-Vg for
cut-off

(V)

V.3
focus
(V)

12 300 30 to 70 ±200

Write to the address below for full details of these
and other cathode ray tubes in the Mullard range. Mullard
MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

MVT 187
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INCREMENTAL INDUCTANCE BRIDGE

Designed to measure the value of iron cored chokes and similar

inductors in the range 0.01H to 1000H of Q value not less than 2.

Provision is made for passing any current up to I Amp d.c. through

the winding and selectable a.c. excitation voltages of I, 2, 5, 10

and 20V r.m.s. are provided.

Full technical information is available on request.

CINEMA TELEVISION LTD

A COMPANY WITHIN THE RANK ORGANISATION LIMITED

WORSLEY BRIDGE ROAD LONDON S.E.26
HITHER GREEN 4600

SALES AND SERVICING AGENTS:

Hawnt & Co. Ltd., 59 Moor St. Birmingham, 4

Atkins, Robertson & Whiteford Ltd., 100 Torrisdale Street, Glasgow, S.2

F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16

a
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HOW MUCH (or how little)

should I pay for my Tape Recorder?

MODEL 2A/N
31 and 71 i.p.s.

76 gns.

MODEL 2A/NH
71 and 15 i.p.s.

86 gns.

THAT'S almost as awkward a questionas " Which !make of car
should I buy ? " Of course, it all turns on the purpose to which your

Tape Recorder will be put.
If you intend to be a serious user - if you want to make recordings

every bit as good as those issued by the big gramophone companies -

if you are blessed (or cursed!) with a keenly critical musical ear - if

you want something that will last for years without costing a penny

for maintenance - then you'll be wise to look upon the 76 gns. you'll

pay for a Ferrograph 2A as a long-term investment.

We know that there are many Tape Recorders on the market
costing less - some, indeed, much less. But Ferrograph standards of

performance and dependability have only been achieved by making
cost considerations a secondary matter. The really important

question we continually ask ourselves is "Does the Ferrograph

still set the standard by which Tape Recorders are judged ?"

We believe that it does. We believe, too, that a lot
of people are proud of their Ferrographs.

* * * * * * * * * *

3 Independent Motors Synchronous

Capstan Drive  Recording level Meter
Uses 8k" dia. Reels  Unique Single -knob Control

2 speeds with lever change Base and Treble cuts

* All components tropicalised 2 side -by -side Tracks

* Plays British and U.S. Pre-recorded Tapes 22 watts

undistorted Output  Automatic mots cut-off.

* * * * * * * * * * * * * *

7-L 4.eoitifewea& eriAr-TRITfap
BRITISH FERROGRAPH RECORDER CD. LTD. 13I Sloane Street, London, S.W.I Tel : SLOane 2214/5 & 1510
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600 C.

500 C.

403 C.

300 C.

200 C.

100 C.

0 C

530 C.-986

370 C.-698 F

260 C.500 F

238 C.-460 F

^190 C-374

80 C-17

SICON01 6 10

Branding of Wood

Branding 0, Thermo -Sea

Melting. 1 Enthowen Aluminium C red Solder

Melting of 40/60 Solder

Marking of Thermo -Plastics

20 25

TIME/TEMPERATURE CURVE CHART from
the SUPERSPEED SOLDERING IRON
TIP/TEMPERATURE TIME CHECK

The effect of different voltages on initial
heating -up time is shown. Whilst 4V is the
standard voltage normally employed, 6V will
cause no harm, and accumulators are a useful
source of current supply.

-X- Activated by light thumb pressure on the switch
ring. When pressure is released, current is

automatically switched off- thus greatly reducing electricity
consumption, wear on copper bit and carbon element.

aF Length, 10"; weight, 31 ozs.; can be used on 2.5 to 6.3volt supply
(4 volt transformer normally supplied) or from a car battery.

* More powerful than conventional 150 -watt irons; equally suitable
for light wiring work or heavy soldering on chassis.

* Simple to operate ; ideal for precision work.

* Requires minimum maintenance-at negligible cost ; shows
lowest operating costs over a period.

30 35

For full particulars, including guarantee terms and free trial facilities,
please write to the sole concessionaires in this country :-
ENT H OVEN SOLDERS LTD. (Industrial Equipment Division)
89 Upper Thames Street, London, E.C.4. MANsion House 4533

Switch to the

Superis

SOLDERING IRON

heats up from cold
in 6 seconds!

Manufactured for Enthoven Solders Ltd., by Scope
Laboratories, Melbourne, Australia.

*et
Soldering Iron

Designed on an entirely new principle, this
light -weight, versatile iron is eminently suitable
for soldering operations in the radio, television,
electronic and telecommunication industries.
For test bench and maintenance work it is by
far the most efficient and economical solder-
ing iron ever designed. Ideally suitable for
use with Enthoven Aluminium Cored
Solder (melting point 260°C. 500°F.).

as being used by the
Royal Society Antartic Expeditior

for the International Geophysical Year.

LIST PRICES

IRON 3916

TRANSFORMER 3516

tradeA'pr.'1'
subject

discountsto revision
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Distortion Detected -
Transmission Perfected

T.D.M.S. 5A
Sends an automatic test message, or characters, or
reversals at any speed between 20-80 bauds with or
without distortion. The CRO has a circular time base
for distortion measurements on synchronous signals only,
or relay adjustment. Weight 37 lb.

The introduction of electronic techniques
to the measurement and correction of
telegraph distortion brings laboratory
precision to the maintenance of modern
line and radio telegraph circuits and all
equipment, including teleprinters. The
equipment described and illustrated on
this page is representative of the contri-
bution made by ATE to this field.

T.D.M.S. 6A
For distortion measurements on working circuits without

interrupting service. Each element of a start -stop signal
appears separately on the spiral time base display.

Adjustable speeds from 20-80 bauds. Weight 33 lb.
Higher speed versions can be supplied to order.

REGENERATIVE REPEATER TRR.1
is a start -stop, five unit code equipment,
designed to correct distortion on long
line or radio telegraph circuits. It
covers the speed range 45, 50 or 75
bauds, and accepts signals with
up to 49% distortion.

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD.
RADIO AND TRANSMISSION DIVISION,

STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2.
TELEPHONE : TEMPLE BAR 9262. CABLEGRAMS : STROWGEREX LONDON.

ATI4601-11X107
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Yhe EDDYST

Special applications

Monitoring,
Field Tests,
Laboratorypurposes-

UHF
Communications

Receivers

Superbly engineered and of ad-
vanced design, the two models
offered possess excellent electrical
characteristics and are robustly
constructed for service in any
climate. The "770 R" has contin-
uous AM/FM coverage from 19 Mc/s
to 165 Mc/s; the "770 U" from 150
MO to 500 MO. Both incorporate
six -position turret tuning assemb-
lies of unique design and giving high
reliability. Fully illustrated liter-
ature with performance curves
on request.

manufacturtd STRATTON & CO. LTD. BIRMINGHAM31

CABLES ATRATIVOID,BIRMINGHAM'
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DIE WORLD TURNS

ARo
QUALITY PRODUCTS

THE NEW COLLARO TAPE TRANSCRIPTOR
This new High -Fidelity Tape Deck
has been designed on Transcrip-
tion quality principles for live

recording, recording from F.M.
Broadcasts, etc., and reproducing

pre-recorded tapes. A twin -track
model fitted with four heads, it
runs at speeds of 3-1, 7f 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 performed with-
out the aid of rubber belts or
solenoids. The 3 -speed mechan-

ism effects the final drive through the peri-
phery of a heavyweight flywheel and is in-
stantaneously reversible. The drive pulleys
retract automatically when the machine is

switched off.

THE 456 HIGH-FIDELITY
RECORD CHANGER -4 SPEED
The latest and most reliable of a famous range of
Automatic Record Changers, the 456 is a 4 -

speed instrument for 16 2/3, 33 1/3, 45 and
78 r.p.m. operation. It will play 7in., 10in.

and I2in. records intermixed in any order-
provided that all are of the same speed range-
and is suitable for A.C. voltages of 100/125 and

200/250.

4 -SPEED GRAMOPHONE
TRANSCRIPTION UNIT

(MODEL 4T200) for truly faithful reproduction.
Entirely new type 4 -speed mechanism ensures
absolutely uniform speed, with reproduction
free from frequency modulation. A very heavy
turntable is fitted with a ground and lapped
spindle running on to a ball which takes the
total thrust of the turntable, and results in

correct speed with no detectable " wow " or
" rumble."

SEE THEM ON STAND 21
AND IN

DEMONSTRATION ROOM D.3
AT THE

RADIO SHOW

COLLARO LTD., RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX
Telephone: Rippleway 5533-Telex 8743 Telegrams: Korllaro-Telex-Barking

Makers of Record Changers, Gramophone Units, Pickups, Electric Motors, etc.
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Wiffl WA. 9f 'A ra

for the
home constructor

THE G.E.C. "nine -one-two PLUS
This publication contains step-by-step wiring instruc-
tions for this high quality Amplifier together with
many additional features of exceptional interest to
the Home Constructor.

33

from your dealer or by post -5d. extra-
PRICE 4 from the G.E.C. Valve and Electronics

Dept.

Both these publications are obtainable
from the G.E.C. Stand at the Radio
Show.

p

r: THE "FM PLUS" TUNER
A

PO4

S

I
4

The "FM PLUS" Tuner is ideal for use with the
`nine -one-two PLUS' Amplifier and the publication
gives constructional details and suggested circuits for
interstation noise suppression and a "magic eye"
tuning indicator.

from your dealer or by post -5d. extra-
PRICE f from the G.E.C. Valve and Electronics

Dept.

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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NOW !

CL YOUR COPY
AIM

SEEOVERLEAF
for method of folding this

POSI-PAID
leaflet

This is a Newnes public,ation

of your immediate
and worthy
ation. Claim your copy for

Freetent Examination
to-day-there

is no cost or obligation.
Simply

cut out this pagyss World."ou will not

spoil your
" Wirele

7111.1rirr"

320 MODELS
FOR 1955-56',
In ONE Handy Volume

Radio and Television Servicing
Data in Constant Demand-A CERTAIN PROFIT MAKER

in these days of CREDIT SQUEEZE !

HERE is the latest volume in Newnes
RADIO AND TELEVISION SER-

VICING Library. It adds a total of
320 popular new models to your
servicing range for immediate con-
sultation and use. Service -men who
are profiting from these yearly volumes of new models know their
value in £ s. d. and snap them up as soon as they are published !
If you have not yet started building a Newnes library of Radio and
Television data, this is your opportunity, and Free Examination will
show you what you have been missing ! One single servicing job
can double and treble the low cost of the book, so claim a copy
for Free Examination. Cut out this page (you will not spoil
your " Wireless World "), fold as shown on back and post
to-day-no stamp or envelope required.

Send to - day
while copies are
available. There
will be no reprint
of the work.

FREE FOR 7 DAYS
JUDGE FOR YOURSELF - NO COST OR OBLIGATION

FULL LIST OF MAKES AND ,Thim.

CONTENTS ON BACK -I''''

Please send me the 1955-1956 volume of Newnes RADIO AND
TELEVISION SERVICING without obligation to purchase. I
will either return the work within eight days or I will send the first
payment of 10s. eight days after delivery, and 10s. monthly there-
after, until the sum of 50s. has been paid. Cash price within eight
days is 45s.

Name

Address

Occupation

Your Signature
(Or your Parent's Signature if under 21) R1 H

Place X where it applies

HouseOWNER
Householder

Living with Parents

Lodging Address
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NEWNES

Radio and Television Servicing
* ONE SINGLE SERVICING JOB CAN REPAY THE LOW COST *

320 MODELS : 596 PAGES
348 PAGES OF T.V. SERVICING DATA
198 PAGES OF RADIO SERVICING DATA

ALSO CONTAINS RECENT DEVELOPMENTS including: Servicing of
V.H.F/F.M. receivers. Conversion for I.T.A. programmes. Band III aerials.
Colour Television. 3-D loudspeaker systems. Latest circuit progress.

TELEVISION MODELS BY ...

Alba, Ambassador, Baird, Banner,
Bush, Cossor, Decca, Defiant, Ekco,
E.M.I., English Electric, Ferguson,
Ferranti, G.E.C., H.M.V., Invicta,
K -B, McCarthy, McMichael,
Marconiphone, Masteradio, Murphy,
Peto Scott, Philco, Philips, Pilot,
Portadyne, Pye, Rainbow, Regentone,
R.G.D., Sobell, Stella, Ultra, Val -
radio, Vidor.

RADIO MODELS BY ...

Ace, Banner, Bush, Champion, Cos-
sor, Decca, Defiant, Eddystone, Ekco,
Ever Ready, Ferguson, Ferranti,

G.E.C., Grundig, Invicta, K -B,

McCarthy, McMichael, Marconi -

phone, Masteradio, Murphy, Philco,
Philips, Pilot, Pye, Regentone, R. G.D.,
Roberts' Radio, Sobell, Strad, Ultra,
Vidor.

Seize this opportunity while stocks last!
Newnes Radio and Television Servicing in ONE Handy Volume will be sent
to you post paid for you to study at leisure. ACT NOW-supplies are limited !

THERE IS NO COST OR OBLIGATION-BUT PLEASE HURRY !

Postage
will be

paid by
George Newnes

Ltd.

BUSINESS REPLY FOLDER
Licence No. W.C. 1129

GEORGE NEWNES, LIMITED,
6.6/69, GREAT QUEEN STREET,

LONDON, W.C.2

No Postage
Stamp

necessary if
posted in

Gt. Britain or
Northern Ireland

SEPTEMBER, 1956

CUT OUT THIS PAGE

INTACT, FOLD ANDI

POST
NO STAMP REQUIRED

wieFOLD
HERE (C)
across leaflet

01E -FOLD

HERE (B)
across leaflet

GO
CCI u.t

Z
O 3 0
I"
F. z

z

wz
o
O 0 1I- co

CZ

O
CL.
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The new TREBAX and MIDAX pressure driven repro-

ducers are focal points of interest at the Radio Show.

Designed to give smooth frequency response with
extremely low distortion over the middle and top
registers of the audio spectrum, these new pressure
driven units are additional to the famous AXIOM and

AUDIOM ranges of loudspeakers.

TREBAX and MIDAX can be used with either AUDIOM 6o
(12 in. 15 watts), AUDIOM yo (12 in. 20 watts) or AUDIOM 8o
(15 in. 25 watts) bass loudspeakers. For full realization of the
bass performance of AUDIOM loudspeakers, the complete
three-way system should be housed in an AXIOM Enclosure
incorporating the Acoustical Resistance Unit.

Trebax
A new high efficiency pressure
driven reproducer. Frequency
coverage 2,500 C.p.t. to 16 !eels.            

Gcoodmaarts

M idax
A horn loaded pressure driven
unit. Frequency coverage
goo c.p.s. to 8 &Is.000

GOODMANS INDUSTRIES, LTD., AXIOM WORKS, WEMBLEY, MIDDX.
Telephone: WEMbley 1200 Cables: Goodaxiom, Wembley, England

See these
new products
at the Show
Stand No. 105
Demonstration Room D7

Have you heard these new products at the
Radio Show? Post this coupon now for leaflets
giving full information of the system, or call at
STAND No. 105 for free Demonstration tickets.
r

GOODMANS INDUSTRIES, LTD., AXIOM WORKS, WEMBLEY, MDX.

Full details of MIDAX and TREBAX please.j

I Name

I Address
Scottish Distributors: LAND, SPEIGHT & COMPANY, LIMITED

2 Fitzroy Place, Sauchiehall Street, Glasgow
WW956- I



14 WIRELESS WORLD SEPTEMBER, 1956

Model SFBI3

With the following attributes:

* Attractive appearance
* Free-standing and easily

moved

* Resonance -free: Sandhiled
Baffle

* Omni -directional
* Frequency range: 30 c/s

to 20,000 c/s.

* Moderate price
IMPEDANCE CURVE

Note the unusually level impedance which
typifies the wide frequency response.

New 3 -speaker

system

by Wharfedale

AT £37-10-0 COMPLETE

HERE, at last, is a wide range, high quality
speaker which can easily be accommodated in

the average room, can be placed in the best
position for listening, and be moved against a wall
when not in use, with choice of Walnut, Oak,
Mahogany and Maple Veneers.

SPECIFICATION
Size 34' x 31' x 12"
Weight 60 lbs.
Bass Resonance 30/35 c/s.

Impedance 8/15 ohms.
Max. input 10 watts.

UNITS :
W12/CS, 10in. Bronze/CSB, Super 3.
The 12in. and 10in. units are in parallel.
This arrangement gives very smooth results over the full range
with a 3 dB gain at low frequencies.
The Super 3 is again in parallel via 4 Mfd. capacitor and is
mounted on a small baffle facing upwards.

- The efficiency of the system is high and will
give full domestic volume from any good
5 -watt amplifier. The baffle is sandfilled; there
is no cabinet resonance because there is no
cabinet.
The 12in. and 10in. units are specially
built and MATCHED FOR OPTIMUM
RESULTS from this system. Baffles cannot
be supplied separately.

5 ,ok sok Tropical model made with bonded plywood
can be supplied at £2 . .0 extra.

:0I 5

20

1

SFB

50 oo 555 ,

FREQUENCY 1N CIS.

Made and Fully

Guaranteed by arieclale
WIRELESS WORKS LTD.

IDLE - BRADFORD - YORKS Telephone: Idle 1235-6
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INSTRUMENTS

Price £150 net ex works (valve extra).

R.F. BRIDGE-TYPE B.601
15 Kc/s TO 5 Mc/s

A highly accurate transformer ratio arm bridge
for the measurement of capacitance, resistance
and inductance within the range 0.01 pF to
0.02 µF, 10 S2 to 10 M & and 0.5 al to 50 mH.
It can be used to measure complex imped-
ances, balanced or unbalanced, or between
any pair of terminals in delta formation.

X -BAND OSCILLATOR
TYPE S.381

Avariable frequency oscillator for the range
3.0 to 3.55 cms. using a CV.2346 Klystron
in a co -axial cavity. The output remains
constant within ± 2 db over the whole
frequency range and the power will be
between 15 and 35 mW according to the
valve employed. Frequency stability 2 in
104 and calibration 3 in 104.

Price £125 net ex works.

D.C. DECADE
POTENTIOMETER -TYPE K.112
Five decades of Minalpha wire resistors
arranged in potentiometer form to give
ratios between 0 and 1 in steps of .00001. For
ratios between 0.1 and 1, the accuracy is
better than .01%. Total resistance 100,000
ohms-applied input voltage 300V maximum.
The assembly is specially aged for long-
term stability.

Price £225 vet ex works.

FOR FURTHER DETAILS WRITE OR TELEPHONE

THE WAYNE KERR LABORATORIES LIMITED  NEW MALDEN  SURREY  MALDEN 2202
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Model 1058

Single Beam

Oscillograph

Designed for laboratory use, this
new oscillograph provides

a Y amplifier with a very useful
frequency characteristic extending

from d.c. to 6 Mc/s. The display is presented on a new post deflection accelerator
tube at an amplitude of not less than 6 cm over the stated frequency band. The

maximum sensitivity of the channel is 0.25 V/cm and calibration is
effected by means of the accurate test voltage provided. The time base of the

instrument can be switched to fire repetitively from a trigger pulse of either
sign derived from the Y amplifier signal or externally. A special refinement,

of interest to the Television Engineer, is the provision for triggering from the
Frame or Line sync. pulse in a I volt D.A.P. (positive) composite video signal.

Five calibrated time base ranges are provided giving spot velocities from 30 cm/sec to
1.5 cm/microsec. An X amplifier with a maximum sensitivity of 0.5 V/cm

and bandwidth 20 c/s-250 kc/s (-50%) is included and allows time base expansion,
continuously variable, of up to five times. Time measurement is by calibrated

shift control. The instrument operates from 100-130 or 200-250 volt mains supplies.

Write for illustrated leaflet to :-

COSSOR INSTRUMENTS LIMITED
He INSTRUMENT COMPANY OF THE COSSOR GROUP

(Dept. 1) COSSOR HOUSE  HIGHBURY GROVE  LONDON N.5

TELEPHONE: CANonbury 1234 (33 lines)

TELEGRAMS: COSSOR, NORPHONE, LONDON

CABLES: COSSOR, LONDON



SEPTEMBER, 1956 WIRELESS WORLD 17

PERFECTED BY

PRINTED CIRCUITS
Now available to manufacturers of Radio, Electronic

Instruments and other electrical equipment.

Since 1947 Cossor engineers have been
studying the problems associated with.
Printed Circuits and Wiring. The
present standard of perfection achieved
and the experience gained over these
years are now offered to the Electrical
and Radio Manufacturing Industry
which is ready to take advantage of this
revolutionary technique.

C192

Economy in materials, production time,
weight and space, together with con-
sistency of production, are the major
attractions.

Above all, a reliability factor hitherto
unobtainable is now within the reach of
all manufacturers engaged on circuit
and wiring problems.

COSSOR
A. C. Cossor Limited
Cossor House, Highbury Grove, London, N.5

Cossor engineers will be pleased to advise on
designs for printed components and circuit
assemblies, and complete layout designs.

Cossor printed circuit and wiring panels are
subject to the most rigorous humidity and
electrical tests prior to final approval by our
Design and Development Section.

Please send your enquiry to the Technical
Sales Department, A. C. Cossor Limited,
Cossor House, Highbury Grove, London, N.5.
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PAINTON
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PAIN TON

.16-Aehttiteeni to ae ,91iyeerdiewat e, 8,4

MULTIC ON PLUGS AND SOCKETS
The full range Consists of 2, 4, 6, 8, 10, 12, 18, 24 and 33 -pole sizes, and there is
a complete variety of Plugs and Sockets with alternative mounting arrangements,

cable -fixings, retaining devices and cover earthing facilities.

ELECTRICAL SPECIFICATION AND PERFORMANCE
(a) 1,000 Volts D.C. or A.C. (peak).

I. Working Voltage : This applies to use in temperate climates
under normal conditions.

(b) 500 Volts D.C. or A.C. (peak).
This applies to tropical use.

2. Voltage Proof : All plugs and sockets will withstand a voltage proof
test of 2.5 KV between contacts, and 3.0 KV between
contacts and the mounting flange or cover.

The breakdown voltage is approximately 3.3 KV.

The properties of the mouldings are such that
even after flashover there is no evidence of
tracking, and the plugs and sockets will still withstand
the Voltage Proof specified above.

CURRENT RATING 5 Amps. D.C. or A.C. (R.M:S.) per contact.

CONTACT RESISTANCE I. Average Contact Resistance : Below 0.002 Ohm.

2. Maximum Contact Resistance : 0.0025 Ohm.

VOLTAGE RATING

3. Breakdown or
Flashover Voltage :

(1) DESIGN FEATURES
The terminal numbering is moulded into
both the plug and socket bodies, and
appears not only in proximity to the
appropriate soldering -tag, but also on
the mating face.
This not only facilitates wiring, but enables
complete cable forms to be tested prior to
inclusion in equipments without removing
the plug socket or covers.

(31)

Four small distance pips are moulded
on to the plug body and they keep the
mating faces slightly apart even when the
plugs and sockets are fully engaged.
This eliminates the possibility of free
moisture remaining between the plug
and socket face. and is instrumental in
the superior tropical performance of
" Multicon " plugs and sockets.

(9)
The single -piece body mouldings are
nylon -filled to provide a high insulation
and tracking resistance.

(a)
All socket clips and plug blades are
located in recessed cavjties in the
mouldings.
This also provides a high tracking resistance
between contacts, and, in the socket
version. the enclosed contacts enable the
maximum voltage to be safely utilised
(provided the direction of voltage supply
feed is from socket to plug).

(s)
Each socket clip has split limbs, so that
there are four individual areas in contact
with each plug blade.
This ensures absolute reliability of contact.
with a minimum life of 10.000 operations
at low and constant contact resistance.

(6) Panel or chassis mounting flanges are
available with side or end fixing holes.
Cut-out information given relates to
Panebthicknesses up to h".
This enables rows of plugs or sockets to
be mounted either end -to -end or side -
by -side with a maximum saving in panel
or chassis space.

(7)
In the 24 and 33 -pole sizes the plugs are
normally supplied with a large pin
locator, which is alsg an electrical
contact.
This is provided to facilitate the engage-
ment of these larger sizes, especially in
unitor applications.

(8)
Covers are provided with either a top
cable -entry hole and clamp or a side
cable -entry hole and clamp, to suit the
needs of particular equipments and designs.

(9)

Two alternative facilities can be pro-
vided for earthing the plug or socket
covers.

.
In one version an earthing tag attached
to the moulding connects the inside of
the cover to the highest numbered con-
tact so that an earth lead in the cableform,
connected to the highest numbered con-
tact. automatically earths the cover.

In 'the alternative form, an earth tag is
rivetted directly to the outside of the
cover and is suitable for the direct
connection of an earth lead.
By either method the cover is earthed to
ensure the safety of the users of equipments
in which " Multicon" plugs and sockets are
incorporated.

no)
All sizes of plug or socket covers can be
fitted with retaining blades to secure the
unit to the panel or chassis.
Even under the most severe vibration
conditions, therefore, or in the case of
occidental Interference with the cable -
form, there is absolute reliability of
contort.

PA1NTON
,./C-Ititagioton engzi/itel

( I )

(5)

(2)
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As leading exporters of Radio Tubes, we have
pleasure in giving hereunder our up-to-date
stock list which comprises approximately 1,900
types in large quantities.

SEPTEMBER, 1956

0A2 1125 211450E 5224 8A873 6F7E 6815 7E5 123701 252601 621302 260A

0A3 1113 22/400A 5BP7 6816 6180 6SF7 7E6 128701 2413 62TH 262A113

0A50 1N5G 2X2 50100A 6/317 69801 6807 7E7 1288 27 6271 264

0A58 151501 2X2A 5C/450A 6A Uti 6911 69H7 707 12K83 27S 6311E 270A

43A159 122113 3A4 5011 6A U8 6F12 6SH7G1 707 128801 28D7 63822 274A

0A160 1223 385 5CP7 6AV6 6713 6837 727 129701 30 64112 279A

0A161 11134(A ) 3A8 51)21 6AX4GT 6116 883702 7117 128A7 3001 04891 28IA

0B2 1N35 3/3 /107A 513/100 6B40 6F33 68117 727 128/170T 3011 65112 282A

0B3 1238(A) 3A i 110A 5017 6135 606(1 63117431 7Q7 12907 31 66KU 288

003 1239 3A/1418 50P1 627 60813 6617 727 12Sr7 32 6721 3002
00601 1243 3A/142A 5324 6B7G 686 681701 737 12507 322 71A 304B

00602 1245 3A/144A 5121 6138 811813 60701 7V7 12sa7 33 72 30411

OD3 12448 3AP1 5185 (1380 68602 68(71 7W7 12837 33A/100A 73 30418
0E3 1N48 3B4 52401 1311801 688 68(7701 744 1282701 34 75 304114

003 1251 327 5T4 13BA8 834 66117 7Z4 126)17 34E 76 307A

024 1252 3224 5040 68A7 635 6697 8A1 1288702 35A5 77 310

024A 1N54 31326 "746 OBD7 6350 6617 8A8 1281701 3505 as 310/1
0240 0155(A) 31328 6W4 82E6 63502 617G 8D2 1262701 351631 79 310B
IA3 1260 313,151A 5W40 6BE7 638 6/8 803 12697 351 80 311
IA50 1264 3221 5W402 6230141 637 611401 8135 128(7701 35W4 80/5 3118
1A501 1265 3C4 5X40 6888 637G 611543 8136 128117 3523 81 311833
1A70 1269 3023 5230 6275 637GT 61026435 981 12115/43 352401 82 313C
1A7(72 1272 3C24 51301 6838 2180 6070 92 W6 123E3 352501 83 314A
lA B6 121 3045 514 1313K7 68643 6118 9D2 1274 36 837 323A
11108 12502 32 1350E 514() 6817 6K 6GT 624 9136 18E41 26A 64/6Z4 327A
IA D4 1210 301)13518 523 611115 627 628 91127 131)2

1393
sa
ss

85 328A
1884
lAH5

1211
1(7501

3C21 524
5240

8205
6217602

8870
687G1

6760
62601

93
9318 13908 382

65A1
8582

332A
3322E2

1A34 1114 3136 524GT 61397A 65:8 62601Y 10 13898 39/44 881 337A
12301 195 3D22 6A3 68R7 6880 6W2 101 13728 40 89(2) 3547
1824 114 31)/1008

301'1
6A6 6887 68801 6W40T 1001 14A7 40328 90A0 3578

1226
1227
101
102
103
1050
ic5En.
1CP1
1D5
11)6
10802
1D13
1E4
1E713

155
112
114
11531
104
1115
1342A
2A3
28443
2A5
288
287
227
2021

3E29
3E1,1
3FP7
324/1521
31/24
3Q4
34150
3Q501
354
32/4908
324
4/100BU
41331

6A7
6A86A806284
6A8(12
6.224
6AB5
6AB7
6AB8
6A C7
43A D60
6AD7G
BADS
6.4118
6A F6(3

613126
1313W7

61386
61317
6C4
605
6050
6601
606
6080
6010
6021
601343

6190
616
6163
61608
61601
617
6170
61434
8103
6211
61660
6517
625
627

6W70
6X2
6X4
685
6850
68501
6378
6160
61/70
624
625
32150
7A2
7A3

1003
1OLD3
11D3
111)6
1122
11E3
12A/112A
12136
1273601
12737
12A$GT
12A H7GT
12888
12A38

14136
14E7
14117
1487
1427
1487
1582
1506
1501
151)2
152
15R
1573
1685

41
41E
417dHL
41309
415122
411121
418T
418TH
42
422
421121
42891
43
431U

9002
95
100211
117L7G2
1172702
11773
1178802
1198
12172
120132
185131
2052
265F
210DDT

3138A( WE)
3718
3808
3888
393A
3948
417A(WL)
45021
45122
610X2
703A
705A
707A/13
708A

127121
111
192
113

2022
2C26(8)
2084
2040

4C27
4029
4034
4DI

68076
6802
68080
6807

601)70
6007
60H6
6036

62713
62701
628
62470

784
7A5
7A7
7A7

12805
12805
12A176
12A27

Ins
19A425
1912060
19E2

45
45 Cipeo.
48
47

2102F
21081
210LF

7098
713A
71484

1950 204A 4E21 13A116 6CK6 628 7A8 12A06 1918 50115 210890 715

2021 4E27 6AJ5 WKS 622 725 12A76 19343 5005 210822 7158
12'09 2E22 4353 (Al? 6C(25 6P25 7B5 12848 1973 5001360 210121 71513

10401 2E30 4238 6/138 6068 6928 7B6 12887 2002 501801 211 715C

1050 2021 4TP B 6A K5 61)1 421543 727 1227 2002 502602 2128 717A
1G5G1 2321A 4511 6A26 61)2 6427 728 1213A 6 2003 59 2152 7218
16631 2326 5/121 OAK? 6136 64270 7227 122A7 21A6 53A 21210 723A/13
11150 2331 5A/102A OAKS 6137 60701 704 122E6 231) 53K13 2170 724A/B
111501 2332 5A/1021) 6A15 6E5 627 705 1213117 240 64813 22(B 72541
111613 2334 586 OASIS 6E6 611761 708 121386 25160 54(2(X) 220P 728A
1350 2336 5AZ4 81026 6E8G 61170T 707 122/6 2516 57 220110 731A
11450 2339 41340 6AN7 615 687 701 12217 25160 573 220TH 800
1870 2348 511 100A 6A614 6150 63117 706 1208 251602 58 23082 801
114 2354 52/250 68415 6FSGT 38A7GT 7136 120801 2562702 589 231D 601A
1171.4 2825 513/ 2344M 6A(23 696 62137 71)7 12027 2615 59 2408 802
114143 21483 58/602A OARS 6160 6807 708 1281 25240 6131 2428 803
114C6 2264 513/700A 6885 616111 6907432 709 12116 2525 61P 2490 805
1105 21/270K 5211 6AS6 607 661370T 7010 12.1501 25290 61322 250TH 806

,,--(ALTRON

HALL ELECTRIC LTD
HALTRON HOUSE, 49-55 LISBON GROVE,

LONDON N.W.I.
Tel.: Ambassador 1041 (5 !ines! Cables: Hallectric, London
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807 1852
8077AN 1881
803 1887
809 1881
810 1960
811 2050
818 2051
814 2103
815 2151
818 3220K
828 3951
828 4003A
829 4019A
829A 40198
82911 4020A
83011 4021A
832 4022AR
832k 4033A
833A 40331
834 4045A
835 4046A
838 404913
837 4052A
838 4060A
841 4061A
843 4062A
845 4084B
850 4089A
852 4074A
860 4078A
881 4079A
882 4094A
863 42055
864 4212D
865 4212E
868k 4222B
86858 4228A
8695 4242A
872A, 4280A
874 4284A
875k875k 4270A
876 4274A
878k 4278A
879 4279A
884 42828
885 4300A

02 4304CA
05A 4304CB
29 4307A
31A 4810A
54 43130
55 4323A
56 4328A
57 4328A
58A 4337A
59 4367A
91 4378
003 4062

1201 4890
1203A 5651
1221 6657
1223 6872
1225 5676
1229 5878
1230 5687
1287 6725
1278 6750
1274 5763
1282 5923
1291 6080
1294 8397
1299A 7198
1381HQ 7476
1803 8011
1611 8012(A)
1612 8013(A)
1619 8018
1616 8019
1819 8020
1620 8022
1622 8026
1624 8025A
1625 8028
1826 9001
1829 9002
1833 9003
1835 9004
1642 9005
1818 9008
1649 AC/PEN
1650 AC/P
1661 AC4/PEN
1815 ACP4
1821 ACR1
1851 ACR10
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ACR13 CV90 DH81 50081 0850 L610 PCL82 RK75 11943 17'991A
ACT° CV92 DH142 WM GD3 LD210 PC183 RKR73 UF80 VT93
ACTS CV100 D11147 E0035 GDT4B 11)410 PD220A RL18 UF85 VT94
ACT17 CV101 DH149 510040 GEX00 LL2 PENA4 11137 U989 VT96
AH221 CV103 DH150 22181 051X34 LL4 PENB4 EMI UL41 VT98
ALS CV111 DH719 ECC82 GEMS 1N152 PEN25 RIdlA UL84 VT98A
AL4 C17115 DK32 ECCS3 0E7.45/1 LP2 PEN360 RM2 1111135 VT99
AP4 CV117 DK83 21184 0EX54/ 3 LP4

1M2110A
R513 U080 VT100B

APR45 CV118 D240 211E15 G2554/ 4 LP8 RM4 11175 VT107
APP4C 017119 DK91 ECC91 GEX54/ 5 LP25 P551383 RX233A 011713 VT108
APP4G 08135 DK92 ECF1 GEX55 185 PL21 RX235 17179 VT114
AR? CV172 DK96 50982 GEX55/1 LS6A PL81 S22AF 17921 VT501
AR 10 CV174 DL33 ECH3 6157.66 L8650 PL82 825A13 15241 VT508
A511 CV179 DL36 511121 GL1 LSD3 PL83 S265 17285 VT510
AR12 CV188 DL41 ECH22 GT1B LSD7 P1112 827A 1121N 81520
A5113 CV191 DL83 21835 GT1C 12319 PM2DX 828A V30 VU33
A5300(A) 09193 DI66 ECH42 GU20 M125H PM4DX 5130 V228 VU39(A)
AR4101 017210 DL70 211180 Gull M3163 PRIMUS S130P 8248A 111771
ARD2 CV222 1)171 ECH81 GU50 MI14 PM22A 8D6 8872 1/1772
ARD4 CV239 DL92 ECL80 GZ30 MH41 P81202 8D81 V914 VU113
ARP3 CV240 DL93 511130 6231 M114105 POVT25 8G250 171120 1701120
ARP4 C11309 D194 EF8 GZ32 81014 PPE 51512 V1906 170112011
ARP9 CV364 DL95 EF9 GZ34 51111156 PP3 SP2 V1907 vula3a)
ARP1O
ARP13
ARP34

CV415
1V967
017980

11196
1)1101
D1651

EF22
2938
2937

GZ41
)12
H30

M A.T4
ML4
M16

PP5
PP35
PP225

SF4
2P13/0

V1924
V2023
V8568

817134
VU504

ARP38 017988 DLS10 EF37A 063 M FT42 P535/12 SP22 VU503

ARS6 0171254 D3170 EF39 H210 M110 PT5 SP41 401135 177.3027

AS05025 0171479 112171 E940 06C90 111048 PT15 SP42 , 11011)7 VX0010

AS4100 0171480 DQ2 2941 HBC91SP61MSP4l/esilB V111139A 17X7006

AT4 0T1481 DQ4 IFF42 11D14 SP210
Zal:SAAT15 CV1487 DRId1B 2950 11024 ST11 9%0"

A1140 0V1488 DRM2B 2954 HF93 ST970,20 11/11263 VY21

ATP4 091489 DW2 11113 HF94 MT9F 9982 STV280,40 VCR511B W21

ATP7 CV1490 DW3 2980 HITOO MT9L FY83 8TV280/80 VCR518 W31

ATP10 CV1510 DY30 EF82 HF300 3515544 P21/75
71U2150/1

W61

A2P75 C171588 DY88 2985 57.54 Id 812/14 PZ30 VCR517A W63
ATS25 CV1596 2236 2986 MOO Id VS/Pen QA2400 T110 170E51713 W77
ATS70
A115250

CV1858
0171873

B4448
51148

EF89
2991

HU
02,4

N14
E15

QA2401
QA2403

T 81 110
TDD2A ;115517 V7112W'142

A U5 0116008 51155 EPOS 51123 016 QA2404 TH4B 17011518 W143
AU7 091 51190 2993 HL41 017 QA2405 TP22 VCR518A W149
AZ1 CY2 21191 SF94 0100 518 QA2407 TTI VCR526 W150
AZ11 CYal 511192 EF95 0192 019 QA2408 TTIO VCR528 W797
AZ21 CY32 51223 29804 HP8 /177 Q1128 TT11 VCR529 W2232
AZal DI 21228 51190 11921 N78 QP21 TT15 VCR630 WD30
AZ41
5121

D4
1)15

21231
511248

EHT1
E5132

HP210
5P4101

N151
N152

21819007/40
114631

you .. c 
Zgg:V;

WD142

8121380 D41 21254 E5190 HP41010 N153 0870 /20 T V03-10
536 D42 21265 212 HP4108 0154 Q875/20 TV05-12 You " T " WE3A
B86 D63 51288 ELS 11112'9 N709 Q875,40 TY1-50 VOT121 W1417A
5152 D77 51271 2122 81210 1107 QS75 60 T220 VOT128 X14
B228 D159 21273 2132 5001 509 0383,3 TZ40 111132 , 517
B309 13400 21320 E133 111/112A 8010 Q99510 U10 V elP40 X18
8319 DAN 51323 5135 H i 90 NC11 Q9108/40 U12 VP4 X21
B324 DA41 21336 2137 H1615 Ne13 011150,15 U14 VP4A X22
5719 DA60 21342 2141 IW2 NC18 Q8150 40 U15 YPO X24
BLEW DA90 21359 111.42 1W3 NC19 Q6150/45 U17 179111D X31
B51313 DA100 E1388 2181 1W4 111118 QVO4/7 0118 VP21 X41
BT451 DAC32 21379 EL83 111/21 N1.171 111705-25 1119 11923 X58
OSL8] DAF91 E1380 EL84 KD94 N3T6 QT5300 1720 VP41 X81
010 DAM) E1415 2190 517125 5102 El 1722 VPT4 X6181
C5B DC51 21417 2191 SRI N85 112 U23 VR2 7.63
C9A 1)096 21436 ELMS 11E3 0112 113 U31 VR21 X64
0144 111190 51474 2514 E116/3 NT37 113118 1333 V232 X65
CK502 DD4 511489 25134 21102 NT40 R10 1737 VR53 568
02546 DDS 511494 E3136 5102 1125711 R12 U41 111154 17135
CK649 DD41 21496 28180 508(0) NTS3A R18 1143 17257 7.77
05'721 DDA1 21516 21491 K T24 NT88 R17 0152 V1159 X78
02723 DDL9 51A50 EQ80 KT30 NT98B 11114 078 17565 X79
0511005
0511006
CL4
0133
051025
CS4B

DDE3
DDR7
DD126
DEQ1
DET3
DET5

EA 76
5158090
ZAC91
EAF42
21334
2241

E815300
2951
E1796
21191
524
2235

KT31
ICT32
rr33(o)
5041
5042
5444

50100
0112
N134
511115

0511
0214

5119
Rea
REL21
REL36
1104
1101-125

U81
082
01143
U147
13151

171165/1
V1266
115175/30
VR78
VR90,30

581
5143
X150
XD2/ 09
X01

093 DET9 117191 5140 KW1 0215 5101-240 01152 111191A YF

CV5 DET1O ABM E241 KT62 0815A/B 203-250 0154 VR102 Y63

CV8 1)E1112 E8033 E780 KT63 0216 Ri3.6 8319 /11105/30 214
CV12 DET16 E5041 E290 KT116 0519 5220(E) 1.1800 1711135 Zle
C1715 DET18 220811 903 511181 08110 51535 0709 98 0/30 221
CV43 DET19 E11090 FC4 KTW61 Cleglims 51528 UAB180 VS24 Z2111

CV51 DET20 513091 P017 KT W62 P2 RK28A UAF42 VS37 222
CV52 DE025 EBF2 11027A KT W63 P4 5530 018041 V8110A Z62

CV56 0933 E8980 9067 KTW74M P27/500 BK32 UBFSO VT4C Z63
CV57 0991 9.2981 P0106 E117.41 P41 2533 UBL21 rrtas 266
09513 D992 2E989 pw 4/500 KTZ63 P215 REM 11292 111123 277
01163 DIM 51811 9E215 11,2273 P825 RK39 110285 VT45 Z90
0V84 DF851 28121 07 L2 PA1 RK47 170021 V048 2142
0867 DF904 2152 08 L4 PAWN REM U01142 171.46A 2150
01173 DH30 2154 08A 121 PCC84 111157 1101181 11115811 2729
CV78 DI183 5180 08B L21DD PCCS5 51158 170111 VT8DA ZA1
OV79 DH78 2090 075/113 L30 Pl980 111159 17921 VT61A 7017
CV85 1)1178 5091 0120/1B 163 P0982 11560 11941 VT68 51019
0V80 D1177 E022 11180/221 L77 P0181 115173 0242 VT82 21)162

Contractors to British Commonwealth and foreign Governments, for Army,
Navy and Air Forces, Post Offices, Civil Air Lines, etc.
Tubes can be supplied Commercial, C.V., or JAN specifications.
Our organisation is A.R.B. approved.

ALTRO

HALL ELECTRIC LTD
HALTRON HOUSE, 49-55 L1SSON GROVE,

LONDON N.W.1.

Tel,: Ambassador 1041 (5 lines) Cables: Hallectric, London



22 WIRELESS WORLD SEPTEMBER, 1956

A.I.D. and A.R.B. approved.

Solenoids!
For several years we have been studying
user requirement of Solenoids and are
now tooling on a CAREFULLY
DESIGNED RANGE.
First types are available and we can
supply a wide range of samples.
Your immediate enquiries will assist us
to meet your precise needs.
If your requirements are unusual, we
are interested in discussing tool costs.

Magnetic Devices Ltd., ExnIng Road, Newmarket, Suffolk.
Telephone: Newmarket 3181-2-3. Telegrams: Magnetic Newmarket.

MD 13a
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F.M. on A.M.
is less than 2 kc/s

The Marconi TF 801B/1 Signal Generator
Marconi's new '71" version of the TF 801B is now in production. It is
a premium -grade instrument meeting all signal generator requirements for
the design, manufacture and maintenance of a.m. equipment in the range
12 to 470 Mc/s.
Painstaking attention to detail in the design of the master oscillator and
power amplifier circuits has yielded an instrument with an r.f. output of
unusually high quality : f.m. on a.m. is less than 2 kc/s at all carrier
frequencies up to 425 Mc/s ; harmonic content is less than 2% ; the
calibration of the frequency dial is accurate to within 0.5%; drift is less
than 0.02% over a 10 -minute interval.

MARCONI
INSTRUMENTS

ABRIDGED SPECIFICATION

Frequency Range : 12 to 470 Mc/s in
five bands.

Output: 0.1 AV to 1 volt modulated;
0.1 fiV to 2 volts unmodulated.

Source Impedance: 50 ohms.

Internal Modulation : 1000 c/s sine
a.m. monitored and variable to
depths up to 90%.

External Modulation : Sine up to 20
kc/s or pulse at p.r.f's. up to
50 kc/s.

AM & FM SIGNAL GENERATORS AUDIO & VIDEO

OSCILLATORS VALVE VOLTMETERS POWER METERS

Q METERS  BRIDGES  WAVE ANALYSERS  FREQUENCY

STANDARDS WAVEMETERS TELEVISION AND RADAR

TEST EQUIPMENT  AND SPECIAL TYPES FOR THE ARMED

FORCES

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: HOB North: 30 Albion Street, Kingston -upon -Hull Tel: Hull Central 16347

WORLD-WIDE REPRESENTATION
TC 86



24 WIRELESS WORLD SEPTEMBER, 1956

RATING UP TO 2 kW

FREQUENCY RANGE . . . . 2 Kc/s to 2 Mc/s

H.F.

POWER
TRANSFORMERS

H.F. power transformers of outstanding effi-
ciency are the latest additions to the Mullard
range of high quality components designed
around Ferroxcube magnetic cores.
Utilising the unique characteristics of Ferrox-
cube to the full, Mullard H.F. transformers are
smaller, lighter, and less costly than trans-
formers using alternative core materials. These
advantages are particularly marked in trans-
formers required to handle powers of up to 2kW,
between the frequency range 2kc/s to 2Mc/s.
Mullard transformers are already finding wide
use in applications as diverse as ultrasonic H.F.
power generators and aircraft power packs
operating from an aircraft's normal A.C. sup-
ply. In the latter application, the low leakage
field of Ferroxcube can eliminate the need for
external screening, thereby reducing the size
and weight of the transformer even further.
As with all Milliard high quality components,
these H.F. power transformers are designed and
built to engineers' individual specifications.
Write now for details of the complete range of
components available under this service.

Mullard 0*-tes
IMM1

'Ticonal' permanent magnets
Magnadur ceramic magnets
Ferroxcube magnetic cores

MULLARD LTD  COMPONENTS DIVISION CENTURY HOUSE SHAFTESBURY AVENUE WC2
MCIA
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0903 c/s-30 c/s
V.L.F. SIGNAL GENERATOR

Type 852
FREQUENCY RANGE

0.03 c/s-0.3 c/s.
0.3 c/s-3 c/s.
3 c/s-30 c/s.

HARMONIC DISTORTION
Less than 2%.

OUTPUT LEVEL
500 microvolts -50 volts.

NORMAL OUTPUT
IMPEDANCE

10k ohms.

LOW OUTPUT IMPEDANCE
150 ohm from a cathode

follower.

THE NEW Airmec Signal Generator Type 852 produces a sinusoidal signal
continuously variable from 500 microvolts to 50 volts peak with small distortion

over the frequency range 0.03 cis to 30 cis.

A variable speed motor used in conjunction with a three -speed gear box drives a
specially designed modulating capacitor which modulates a high frequency signal.
The modulated signal is rectified and amplified in a direct coupled amplifier employing
negative feedback. The output frequency is adjusted by varying the speed of the
D.C. motor and is indicated on the dial of a 6in. meter.

Since the frequency of the output signal does not depend upon the use of very
high value resistors or capacitors, a good long term stability is obtained.

QUICK DELIVERY

PRICE £100

HIGH WYCOMBE

Cables : Airmec High Wycombe

Full details of this or any other Airmec
instrument will be forwarded gladly on request.

AIRMEC LIMITED
BUCKINGHAMSHIRE ENGLAND

'Telephone : High Wycombe 2060
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For greater convenience and vastly improved performance, get
' SCOTCH BOY' Extra Play magnetic recording tape, No. 15o. The
new polyester base film is one-third thinner- and still it is stronger!-
than other bases. That is why a reel carries half as much tape again,
and gives you 50% EXTRA PLAYING TIME . . . x800 feet of tape
instead of the usual 1200 on a 7" reel !

The specially developed oxide coating of ' SCOTCH BOY' 15o tape
is also thinner than usual. This new, potent coating gives exceptionally
crisp and clear reproduction. Response to the higher frequencies is
particularly improved.

' SCOTCH BOY' Extra Play 15o tape is limp, flexible, strong, and
easy to handle. It hugs the contours of recording heads, winds trimly,
and tracks smoothly. It has an indefinite life in storage and is the ideal
tape if you are an archivist.

' SCOTCH BOY' t x x, acetate -base tape, world-famous for faithfulness
and clarity, is still available, of course, in lengths up to 1200 feet.

with this
new tape!

GO FOR THE TAPE THAT GIVES YOU BETTER PERFORMANCE AND so% EXTRA PLAYING TIME

SCOTCH BOYextra play

PRODUCT OF

RESEARCH

MAGNETIC RECORDING TAPE ISO
with polyester base

MINNESOTA MINING & MANUFACTURING COMPANY LIMITED
LONDON BIRMINGHAM MANCHESTER GLASGOW
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PRINTED
CIRCUIT
CONNECTORS

Printed Circuit Connectors in high grade black
moulded bakelite.

Six, twelve or eighteen way.
Specially designed not to damage printed circuit foil.

Silver plated Phosphor Bronze Contacts.
Current carrying capacity : 5A.

Polarising keys available, if required.
Insertion pressure : 175-200 grammes per contact.

Contact centres : 5/32%
6 BA. fixing.

A.I.D & A.R.B - APPROVED

POWER CONTROLS
LIMITED

EXNING ROAD  NEWMARKET  SUFFOLK
TELEPHONE: NEWMARKET 3181.2.3 TELEGRAMS: POWERCON  NEWMARKET
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Ferranti Valves for FM/AM Radio Receivers
The types illustrated are as follows: ECC85, ECH81, EF85,

EABC80, EL84, EZ80, EM80.

FERRANTI

FERRANTI LTD  GEM MILL  CHADDERTON  OLDHAM  LANCS
London Office : KERN HOUSE, 36 KINGSWAY, W.C.2

VISIT THE FERRANTI ELECTRONICS STAND NO. 68 AT THE NATIONAL RADIO EXHIBITION FE166
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The first of the Elac

Series of
High Fidelity Units

9 x 5 Elliptical Speaker
Type 59T.

This unit is designed to give good quality at domestic volumes,
it can be operated successfully in conjunction with a normally good
receiver.

Where a Power Output Stage providing more than 4 watts is

used, 2 or more speakers are recommended.

Flux Density, 8000 gauss (27,500 Maxwells) Frequency
Response 40-12,000 Cps.

RETAIL PRICE 38/2 inc. Tax

With Transformer 49/4 inc. Tax

ELECTRO ACOUSTIC INDUSTRIES LTD
STAMFOR D WORKS. BROADLANE. TOTTENHAM. N.15 TEL: T oTtenham 0 5 0 5-9
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New channelling and specification standards

for mobile radio are being introduced in the

United Kingdom and many parts of the
world. The "Ranger", Pye's latest V.H.F.
mobile, has been designed to anticipate these

and will, in fact, meet specifications for the

next ten years. The Pye "Ranger" therefore
combines superlative performance with the
maximum technical life. No matter what your

channelling requirements the Pye "Ranger"

will meet them.

Telecommunications
CAMBRIDGE ENGLAND

Pye Corporation of America,
270, Park Avenue, Building A,
New York 17, N.Y., U.S.A.

Pye Limited, Mexico City.

Pye Limited, Tucuman 829,
Buenos Aires, Argentina.

PTE LIMITED
Phone : Teversham 3131

3 amplitude modulated versions are available

W = 100 Kc/s. channelling for aeronautical and
multicarrier schemes.

N = 60 Kc/s., 50 Kc/s. or 40 Kc/s. channelling.
VN=30 Kc/s., 25 Kc/s. or 20 Kc/s. channelling.

The Ranger has been designed to meet the following
leading specifications.

U.S. Federal Communications Commission
Canadian R.E.T.M.A.

Canadian Dept. of Transport
British G.P.O. existing and proposed specifications

Pye Radio & Television (Pty.) Ltd.
Johannesburg, South Africa.

Pye (Canada) Ltd., 82, Northline Road,
Toronto, Canada.

Messrs. Telecommunications,
Jamestown Road, Finglas, Co. Dublin.

Pye Ltd.
Auckland, C.I., New Zealand,

Pye (France) S.A.
Melbourne, Australia. 29 Rue Cambon, Paris ler

CAMBRIDGE ENGLAND
Cables : Pyetelecom, Cambridge

Pye Pty. Ltd.,
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Delaron
(by De La Rue)

does a double act for you
You already know D E LA R 0 N as a laminated
insulant of precisely known dielectric values
and mechanical properties which fully meet
all British Standard and Ministry specifications
at every grade. It is used as a controller of
electricity, from loudspeaker spiders to

insulating washers.
But do you know about the second half of the
double act by D ELA R ON laminate/ ?

In its copper -clad Corm it is the basis of most
of the printed circuits in radio, television,
radar and electronic computors - the new,
simpler and cheaper method of circuit
manufacture.
You should use D E LA R 0 N laminates.
For information, advice and service get in touch
with Dept. D8B Thomas De La Rue & Co Ltd
84-86 Regent Street, London, WI.

ESELAROIV ' to a regudered trade mark
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"ALL-PURPOSE"
Oscilloscope...Type 545

The Tektronix Type 545 is a "fast -rise"
oscilloscope with high-performance
characteristics. It can write the answers
to the most difficult problems in high-
speed pulse analysis on its screen. You
have only to read them off . . . with full
assurance of their accuracy.

But the Type 545 is not a specialized
instrument, useful only in fast -rise
applications. It is easily adapted to a
multitude of other applications by in-
expensive plug-in preamplifiers. Along
with its unique sweep -delay facility,
this plug-in feature helps make the
Type 545 the most versatile oscillo-
scope you ever hoped for. Is the Type
545 the answer to your instrumentation
problem ?

MAJOR SPECIFICATIONS -
Sweep Range

0.02 µsec/cm to 12 sec/cm.
24 calibrated steps from 0.1 µ,sec/cm to 5 sec/cm.
24 additional calibrated steps with accurate

5x magnifier.
Calibration accuracy within 3%.

Sweep Delay
Conventional, or triggered jitter -free delay

1 µsec to 0.1 sec in 12 calibrated ranges.
Range accuracy within 1 %, incremental accuracy

within 0.2% of full scale.

Versatile Triggering
10-KV Accelerating Potential
Square -Wave Amplitude Calibrator
Balanced 0.2 sec Delay Network
DC -Coupled Unblanking
Electronic Voltage Regulation

*Type 545 -
$1450 (558£)
plus price of desired
plug-in units.

Vertical Response
With Type 53/54K Unit plugged -in - dc to 30 mc,
risetime 12 millimicroseconds, sensitivity 0.05 v/cm
to 20 v/cm in 9 calibrated steps, input capacitance
direct- 20 ju,p,f, with 10x probe -8 µµf, with 50x
probe -2.5 µpl.

*Type 53/54K Fast -Rise Unit $125 (48L)

OTHER PLUG-IN PREAMPLIFIERS
*Type 53/54C Dual Trace DC Unit . . . .$275 (106E)
*Type 53/54D
Differential High -Gain DC Unit. .$145 (56E)

*Type 53/54E
Differential Low -Level AC Unit . . .$165 (63E)

Prices f.o.b. Portland (Beaverton), Oregon.

*Plus duty if applicable.

Represented in Great Britain by
LIVINGSTON LABORATORIES, LTD.

Retcar Street, London N. 19
Archway 6251

Tektronix, Inc.
P. 0. BOX 831D PORTLAND 7, OREGON, U.S.A.

CYpress 2-2611 o TWX-PD 265 CABLE: TEKTRONIX
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KLYSTRONS

The range of Klystrons produced by the English Electric
Valve Company comprises twelve standard types, two of
which operate into the Standard X -band British
Waveguide, whilst the remainder operate into the
Standard American Waveguide i6. The frequency
coverage can be varied, within certain limits, to meet
the requirements of equipment designers.
All valves are supplied with integral resonant cavity.
Full particulars will be sent on request.

'ENGLISH ELECTRIC'

Waterhouse Lane, Chelmsford
Telephone : Chelmsford 3491

AP 300-37
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T. P.100...

the heart of

Mgh Fidelity

To Thermionic's growing range of top

quality audio equipment comes the impeccable

TP.100 Amplifier and Control Unit,

made for the connoisseur of sound repro-

duction who seeks a degree of

perfection demanding the complete

re-creation of the original

performance-nothing less, and

nothing more.

CONTROL UNIT
4 INPUTS -8 SELECTORS including RIAA.

FFRR, COL. LP, BRITISH and
AMERICAN CRYSTAL, AMERICAN 78

-BASS AND TREBLE continuously
variable ± 15 db-FILTER 5-7 KO

(Illustrated in Wooden "Bookend" Stand [1,15.0d.)

AMPLIFIER AND
CONTROL UNIT £37.105. COMPLETE

a.

MAIN AMPLIFIER
OUTPUT 10 Watts-OUTPUT
IMPEDANCE 3.75 and 15 ohms
RESPONSE 20-30,000 cis within 0.25 db
DISTORTION 0.05";;, total harmonic
DAMPING RATIO 20-BACKGROUND
better than -85 db-SPARE
POWER 6.3 v.12.5 amps.; 300 v./40-50 mA.

(Illustrated in Carrying Tray CI.0.0d.)

THERMIONIC PRODUCTS LTD HYTHE SOUTHAMPTON Tel.: Hythe 3265;9
also at Morris House, Iermyn Street Whitehall, S.W.I. Tel.: WHItehall 6422
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Bridge 30 v 800 ma

SIEMENS

CONTACT -COOLED
SELENIUM RECTIFIERS

Bridge 30 v 275 ma

100 different versions

of flat -type rectifiers for voltages from 15 v to
600 v and current ratings ranging between 35 ma
and 1,200 ma are included in our manufacturing
programme.

An impressive figure testifies to their quality:

10,000,000 have been sold since 1950

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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These Mullard Loading Coils represent the latest technique in splice loading of voice frequency

cables, whereby the exact number of coils may be installed to meet current requirements. The coils

are cast in `Araldite' epoxy resin which gives complete protection against climatic conditions and

permits the use of shapes which will occupy the minimum of space in the joint. As

no filling with compound is necessary, the use of coils

cast in `Araldite' allows free passage of

gas in gas -pressurised cables.

`Araldite', as a potting or casting resin

possesses qualities which make it ideal for use

with electrical components. Its powers of adhesion to

metals and solid insulating materials are unparalleled. It is an

excellent insulator, tough, flexible, highly resistant to 'tracking' and has a low

power factor. It does not cause corrosion, provides complete protection against tropical

conditions and complies with service requirements relating to sealing of components.

`Araldite' epoxy resins have a remarkable range of characteristics and uses.

Please write now

for full descriptive

literature on

Araldite Epoxy Resins.

They are used * for bonding metals, porcelain, glass, etc.
* for casting high grade solid 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.
* as protective coatings for metal, wood and

ceramic surfaces.

`Araldite' epoxy resins
'Araldite' is a registered trade name.

Aero Research Limited A Ciba Company. Duxford, Cambridge. Telephone: Sawston 187
AP.264-183A
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Tuito Newq
T.V. WaveOrtil 41,917177ot generator

MOLDEL

or all TV, systems

4 BASIC INSTRUMENTS

INCORPORATED IN ONE

(1) T.V. Pattern Generator.
(2) A.M. Signal Generator with

variable audio output.
7 expanded bands cover frequencies :

(1) 4 to 7 Me/s. (4) 30 to 45 Mc s. (6) 85 to 145 Mc,s.
(2) 8 to 14 (5) 45 to 80 (7) 150 to 230
(3) 15 to 22 ALL ON FUNDAMENTALS

(3) F.M. Signal Generator.
(4) T.V. Sweep Oscillator.

T.V. PATTERN GENERATOR
Modulation. All patterns FULLY INTERLACED with accompanying
line and frame blanking synchronizing (and equalizing on 625, 525
lines) signals. Three gradation patterns providing relatively high, medium
and low frequency transients. Cross grid pattern for linearity checking.
Cross bar pattern on which 1.5, 2, 2.5, 3, 3.6, 4, 4.5 Mc/s definition
bars can be displayed. Horizontal bars. Vertical bars with switched
Mc. bars. White raster. Black raster.
Output-R.F. Three position attenuator, 0, -20 and -40 db relative
to 100 mV.
Output-Video. From cathode follower 2Kohms direct, positive or
negative 3V peak to peak.
Output-Synchronising. Additional sync. output from 2Kohms through
SAF 10V peak to peak positive going waveform comprising line and
frame synchronizing pulses, interlacing signals (and equalizing pulses on
625 and 525 lines).
Audio. From cathode follower 2Kohms direct. Variable A.F. voltage
at 900 c/s approx. 3V peak -to -peak maximum.
Optional mains lock facility.

TAYLOR ELECTRICAL
Mcntrose Avenue, Slough, Bucks.

Main features of A.M. Signal Generator F.M. Signal
Generator & T.V. Sweep Oscillator :
Frequency: 4-230 Mc/s in 7 expanded bands. Calibration accuracy:
±1%. Output: A.M. 100 mV, F.M. and sweep 0 mV. Attenuation:
0, -20, -40 db. Output impedance: 75 ohms unbalanced. Sweep
frequency: 50/60 cycles. A.M. & F.M. audio modulation: 900 c/s app,xi-
mately sinusoidal. A.M. modulation depth, F.M. deviation and sweep
band -width all controllable.
Power supply: 105/125 V. or 200/250 V. A.C., at 40/100 c/s. Consumption
70 watts.
Weight: 20Ib. Dimensions: 17in. x gin. x Sin. (43 x 23 x 20 cm.).

LIST PRICE £75.0 0
CREDIT TERMS AVAILABLE
WRITE FOR LITERATURE

INSTRUMENTS LTD.
Telephone: Slough 21381. Cables: Taylins, Slough.
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NEW

Sensitivity 100 mV, cm.
6 Mcis BANDWIDTH

Entirely new time base circuit.
Extends to .5 us/cm

Fully enclosed. Stowage fo:

leads in removable door.

 Built-in Stand.

 Weighs only 19 lbs.

Here at last is the 'scope specially designed for

the TV engineer. Small and light enough to
carry around, its performance is far ahead of any
other oscilloscope in its price class. It incorporates
an entirely new Miller-Multivibrator time base
circuit with trace expansion continually variable
to more than 20 cm. A I microsecond pulse can

easily be opened out to 2 cm. The special sync.
selector circuit facilitates solid synchronisation
from small signals and provision is made to
synchronise from the frame pulses in a complete
TV Waveform. The signal amplifier has a Constant

Bandwidth up to 6 Mc/s (3db) and a useful response

to 10 MO. Calibration allows accurate measure-
ment of the applied signal. The Sensitivity is 100

For further details write to:

(-wane orms3
LIMITED RADAR WORKS : TRURO ROAD  LONDON N.22

Telephone: BOWes Park 6641-2-3

PORTABLE

i TELEVISION
OSCILLOSCOPE

mV per centimetre and a frequency compensated
attenuator is incorporated. The horizontal

amplifier terminals are brought out for use

with a wobbulator.

CHECK THESE FEATURES
against instruments costing more than twice the
price.

PORTABLE OSCILLOSCOPE TYPE 301

£52 10s.
NETT TRADE

- EARLS COURT STAND No. 205
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AUDIO PERF2,ICTION

L

<GAD>

THE GARRARD MODEL 301 TRANSCRIPTION MOTOR
The Garrard Model 301 Transcription Motor is recognised as supreme in
its class. With its introduction a hitherto unattainable standard in the
manufacture of High Fidelity Gramophone Components has been reached.
Features that the enthusiast will appreciate are the suppression of switch
clicks, the extra heavy balanced turntable and the very fine degrees of speed
control available ... multi -speeds can be adjusted by approximately 21%.

Wow and Flutter have been reduced to the minimum, being less than
0.2% and less than 0.05% respectively. The unit is equipped for dual
voltage ranges of 100 to 130 and 200 to 250 volts, 50 or 60 cycles according
to the motor pulley fitted.

The Model 301 is finished in high quality grey tone enamel, is fully
tropicalised and is supplied complete with a plastic stroboscope, a tube of
special grease, all fixing screws, washers, template and instruction manual.
.... see Dealer now.

GARRARD ENGINEERING
AND MANUFACTURING CO., LTD.

Swindon, Wilts, England
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ECTRONIC COUPLING
The HIL-O incorporates a completely new principle whereby the Band I Dipol
Driven Element is " Electronically coupled " to a Bard III Resonator (Prov.
Pat. No. 21958/55). This eliminates the use of coupling bars, thus avoiding
any impedance mis-match and at the same time has the advantage of utilising
the Band I Elements on both Bands I and III. For example the HIL-O Model

0pjair HL402/4K (Band I Dipole and Director electronically coupled to 4
Band III elements) has an equivalent Band III performance to a

46r#/,
6 -element Aerial. This same principle is a feature of the complete

4. 404, range.

IIIIIIIIIIII

111111111MEMIUMIMIWINAMMINVEMINNI

Junction Dolto
,,L,,,,,,,,i!!,,!,,....

", gull

,,,,
i,.71

OFFERING ALL THESE
-ADVANTAGES
 1 AERIAL ONLY FOR BOTH

BANDS.

 1 JUNCTION UNIT ONLY.

1 DOWN LEAD ONLY.

 NO FILTER UNIT REQUIRED.

 ACCURATE MATCHING.

 ALL CHANNEL COMBINATIONS.

 HIGHLY COMPETITIVE PRICE.

STOCK UP NOW!

ANTIFERENCE LIMITED AYLESBURY BUCKS
D1111/2u42

HL402/4K
Band I " H" (Dipole and Director) Elec-
tronically coupled to 4 Band III elements for
CHIMNEY MOUNTING.
17 HIL-O Models are available in all
popular types of mounting, suitable for most
areas, in any Band I/Band III channel com-
binations.

All Antiference Aerials incorporate
features which are fully protected
by Patents or are the subject of
Patents applied for.

LIST
PRICE 102'6

The Antiference range of aerials in-
cludes models for Bands I, II and III
reception with provision for indoor
and outdoor mounting.

CALL AT

STAND 69
and see them all-you'll combine
efficiency with economy!

Telephone : Aylesbury 1467-8-9
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INTERNATIONAL

ENDORSEMENT

for the largest
range ever offered!

HIGH FIDELITY
EQUIPMENT by

 There are now twelve models of the
famous Stentorian High Fidelity Units with
the patented cambric cone. The latest
addition is the H.F. 1514 shown at left-a
15" P.M. Unit, with 14,000 gauss magnet
and mid -range frequency stabilisers. Hand-
ling capacity 25 w. Frequency response
25 c.p.s. to 4,000 c.p.s. Bass resonance
35 c.p.s. Price £24.10.0. The 10" model

(H.F. 1012) shown below costs £4.19.9.

 Above is the new T.816-an 8" mid-
range and high frequency unit with a
handling capacity of 15 w. when used
with a 1,500 c.p.s. cross -over. Price
£6.10.0. Tweeter Units are available
at £4.4.0 and £12.12.0, the latter
(T. 12) being illustrated at right.

stentorian
On our Stand at the Radio Show we are

displaying testimony we have received from
Canada, the U.S.A., South Africa, Australia
and New Zealand, speaking with one voice in
praise of our High Fidelity Equipment. This
testimony-reinforcing that already received
from leading experts in this country-proves
that we have achieved our aim of High Fidelity
at realistic cost. New items-shown for the first
time at Earls Court-make this the largest range
of such equipment ever offered, manufactured
in a self-contained factory entirely devoted to
High Fidelity research and production.

SEE THEM AT THE SHOW

STAND
47

& D19 AND D21

Illustrated leaflets
on all Stentorian
products are avail-
able on, request.

 The W.B. 12 High Fidelity Ampli-
fier. Compact in design, employing
only first-class components to
ensure maximum reliability. Price
£25. At left, the Bass Reflex Corner
Console at L11.11.0-one of six
ready -to -assemble cabinets now
available.

See and hear these and all other
W.B. lines at our London Office
(109 Kingsway, W.C.2) any
Saturday between 9 a.m. and
12 noon.

WHITELEY ELECTRICAL RADIO CO. LTD., MANSFIELD, NOTTS.
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* CABINET CAT. NO. CAB/01
A very high quality Cabinet in a modern
design. Exterior veneered in a highly figured
Walnut. Solid block -board lift -up top with all
interiors veneered in Sycamore. Full silk
front. 27in. x I6in. x 32in high.

CASH ONLY £8
Packing and carriage 15/-.

* RADIO & RADIOGRAM
CHASSIS

Superhet. Chassis of Latest Design and
Technique. General Specifications applic-
able to all models
A.C. 200/250 volts 50 cycles only. Suitably
lit multi -coloured glass dial of the horizontal
type. Slow motion tuning drive. Full
provision of Automatic Volume Control.
Negative feed -back from output transformer
secondary. Sockets provided for Aerial,
Earth, Gram, Pick-up and Extension Speaker.
Connections provided to Gram. Motor con-
trolled by Chassis On/Off switch. All in-
ductances have an exceptionally high Q value.
The Audio Section is designed for first rate
reproduction on Radio and Gramophone.
The tone controls have been given an extra
wide range to embrace all types of recordings.
CAT. NO. CR/A: 5 -valve Superhet, 3 wave-
bands. 12 Gns.

Packing and carriage 12/6.

CAT. NO. CRAFM47: 7 -valve Superhet
with F.M./VHF Band (4 wavebands) 234 Gns.
Or on Credit Terms.

Packing and carriage 15/,
CAT. NO. CR/AFM49/ PP : 9 -valve
Superhet with F.M./VHF Band (4 wavebands).
Push-pull output including 2 loudspeakers.
CASH 26 Gns. Or on Credit Terms.

Packing & carriage 1/-

* CABINET CAT. NO. CAB/02
A well -designed Bureau -type Cabinet in a

medium size. Veneered in a highly figured
Walnut. Outside dimensions, length 29; -in.,
depth I6in., height 32in. Sloping control
panel on right-hand side approx. I3in. x
10fin. Removable baseboard on right hand
side approx. 131in. x 13in. Large record
compartment inside the cabinet, located at
the top on left-hand side. 12 Gns.CASH ONLY
Packing and carriage 20/-.

* F.M./VHF TUNERS
Self powered. Six valves with grounded grid
RF stage followed by additive mixture using
a FCC85 twin triode in sealed permeability
tuned unit. Two I.F. stages ensure maximum
gain with 6AL5 double diode as ratio detector.
Frequency coverage of 85-101 megacycles
allows adequate overlap. Very finest quality
throughout.

CAT. NO. FMTJA
Complete Unit in Cabinet with Magic -eve
tuning. Boxed, I3in. long x overall
clepth x 71 -in. high (approx.). 17 Gns.Or on Credit Terms.

Packing and carriage 12/6.

CAT. NO. FMT/B
Chassis only excluding magic -eye. Unboxed,
I Itin. long x 5tin. overall depth x 4in. high.

CASH £13.150
Packing and carriage 12!6.

* Loudspeakers,
Amplifiers, Tape
equipment, etc.,
at keenest prices.
Send for large illustrated

catalogue

Gram
Recorder
available

Or on Credit Terms.
Packing and carriage 25 -

* CABINET CAT. NO. CAB/03
A magnificent Bureau -type Cabinet of the
very highest quality in specially selected
Walnut veneered exterior. Light Sycamore
interior with Rexine lining to match. Out-
side dimensions, length 34in., depth 17fin.,
height 33in. Sloping control panel on right-
hand side approx. I6in. x 101in. Removable
baseboard on right side approx. 151in. x
I 5in. Two full-sized felt lined compartments
in the lower half. CASH 164 Gns.

* DISC
PLAYER
Specially designed for the amateur builder,
these Disc Players consist of the latest four -
speed Automatic Record Changers, complete
with crystal turnover pick-up head for long-
playing and standard records, mounted on
sycamore -lined base. Supplied complete with
fitted mains lead and screened pick-up lead,
ready for connecting up. 10 Gns.CASH

Packing and carriage 7'6.* AUTOMATIC
RECORD CHANGERS

All automatic Record Changers are of the
latest type and unused.
CAT. NO. RC/A: This is the latest multi -
speed changer incorporating 16 r.p.m. for
" talking -books," and arrangement for manual
control. Fitted with high fidelity Crystal
Turnover Pick-up Head. A.C. mains 200/250
volts, 50 cycles only. CASH gal 5.0

Packing and carriage 12/6. 4",
CAT. NO. RC/B: Latest Garrard RC88
model, fitted with GC -2 Crystal Turnover
Pick-up Head. A.C. 200/250 volts, 50 cycles.

Packing and carriage 12/6. £1 3
ALL FULLY GUARANTEED
Generous extended credit terms on
orders exceeding E15.
Dealers supplied at full discounts.

All enquiries (excluding Northern Area) to: -

DOMESTIC
DIRECT SALES LTD.
90 JUDD ST., LONDON, W.C.1. TER 9876

Northernenquiriesonly(notScotlandandN.Ireland)to:-

MAYLIT LTD
3 MARLBOROUGH ROAD, ALTRINCHAM, CHESHIRE

I Telephone enquiries: ALTRINCHAM 4045
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Designed for the

This cabinet is designed to house the

QUAD II Amplifier, Control Unit, FM Tuner and

suitable record player-each unit being

skilfully placed to give full

and effective control even from the

comfortable depths of your armchair.

by J. Christopher Heal F.S.I.A.

 Control Unit & FM Tuner tilted
to give greater visibility
and easier control.

 The Amplifier is fixed
in a well -ventilated
lower compartment.

 The lid covering the control
panels opens to provide space
for sorting records.

The price of the cabinet only, in Mahogany and Rosewood, is £30

-obtainable direct from

HEAL'S, 196 Tottenham Court Road, London, W.1

or through your local Hi-Fi suppliers

COLISTICAL HUNTINGDON, HUNTS . Telephone: HUNTINGDON 361
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"BARRYMOUNT" Air -damped
Isolators have been specially de-
veloped to provide assured protection
for sensitive equipment against vibra-
tion and shock. An outstanding feature
is their remarkably uniform perform-
ance over the full rated load -range.

Over i,000,000 go into use every year
for the protection of every type of
air -borne equipment, from the lightest
and most delicate instruments and
electronic devices to apparatus up to
140 lbs. weight.

 Superior vibration isolation.

 Improved shock absorption.

 Low permanent set and drift.

 Operation over wide temperature range.

 Minimum side sway.

 Wide load range with uniform performance.

deaftanding dedign,

Simple t*". eovustauction,

MADE IN ENGLAND UNDER LICENCE

MOUNT]
FROM BARRY CONTROLS INC. OF U.S.A.

Write for technical bulletins: CB5

CEMENTATION (MUFFELITE) LTD., 20 ALBERT EMBANKMENT, LONDON, S.E.11 (RELiance 6556)
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PRESENTING
LONDON'S NEWEST HI-FI
We are proud to present the products of
these Internationally famous Makers
chosen by our Experts at the recent

AUDIO FAIR
and now available to every Audiophile on
the M.O.S. Personal Credit Plan.

RONETTE
WOOLLETT
LEAK
COLLARO
BURGOYNE

GARRARD
WHARFEDALE
ROGERS
GOODMANS
G.E.C.

CONNOISSEUR W.B.
LOWTHER E.A.R.
ACOUSTICAL QUAD

Departments covering
HI-FI

*
TAPE RECORDERS

*
TELEVISION

*
RADIOGRAMS

*
REFRIGERATORS

*
TEST METERS

ELECTRICAL*APPLIANCES
*

ELECTRIC TOOLS
*

SERVICE DEPT.
staffed by a team of qualified Tech-
nicians offering a 24 -HOUR Service.

We detail right selected Equipment
available to you by Credit Sale (9 equal
monthly payments) or Hire Purchase terms.
The latter can be extended up to 18
months for amounts over £50, the Equip-
ment being despatched to you shortly after
receipt of the initial deposit.

Export Prices are shown separately
for easy Import facilities.

SPECIAL OFFER
the famous

BURGOYNE 8 VALVE
RADIOGRAM CHASSIS R.G.I.

YOURS
for the first of 9 equal monthly payments of

N 0
51/4 INTEREST

CHARGES
Carriage & Packing 716. Cash Price 22gns.

E. & G.

SHOWROOM CASH HIRE
PRICE SALE PURCHASE

EPRXPORT
ICE

BRITISH MADE EQUIPMENT
Amplifiers (complete) s d

9 mthly.
pmts.
of

Deposit

E

50%

s d

12 mthly.
pmts.
of

nett

s d

Acoustical Quad Mk. II 42 0 0 103/1 21 0 0 38/11 42 0 0
Acoustical Quad F.M. 30 9 0 74/5 15 4 6 28/3 21 0 0
Armstrong 105 AM/FM 37 0 0 90/6 18 10 0 34/4 26 1 2
Armstrong F.C.48 25 2 0 61/4 12 11 0 23/5 17 8 9
Leak TLIO and Point One 28 7 0 70/4 14 3 6 26/3 28 7 0
Rogers RD Junior 26 0 0 63/7 13 0 0 24/2 26 0 0
W.B. 12 Hi-Fi 25 0 0 61/1 12 10 0 23/4 25 0 0
E.A.R. Mullard 510 18 18 0 46/5 9 9 0 18/3 18 18 0

Loudspeakers
Wharfedale W15CS 17 10 0 42/9 8 15 0 17/1 17 10 0

Super 12CSAL 17 10 0 42/9 8 15 0 17/1 17 10 0
W12CS 10 5 0 26/1 5 2 6 11/- 10 5 0

,, Golden 10 8 0 11 21/3 4 0 6 9/2 5 15 0

G.E.C.Super 8CSAI.E. Metal Cone
7
9

6
5

11
0

19/8
23/11

3
4

13
12

6
6

8/7 5
10/2 6

5 0
13 7

Goodman 150 Mk. II 10 15 9 27/4 5 8 0 11/6 10 15 9
,I Axiom 80 24 4 9 59/3 12 2 6 22/8 17 10 0

" Audiom 60
Axiom 22

9
15

2
9

9
0

23/8
35/6

4
7

11
14

6
6

10/1 9
15/4 15

2 9
9 0

Axiom 102 10 7 9 26/5 5 4 0 11/2 7 10 0

Tuner and Radio Chassis
Chapman S5 or S5 Export 22 8 0 54/9 11 4 0 21/2 18 0 0

S6BS (Bandspread) 46 4 0 112/8 23 2 0 42/10 33 0 0
S5 or S5E (F.M.) 34 2 6 83/5 17 1 3 31/7 24 7 6
F.M.81 Mk. II 22 1 0 54/- 11 0 6 20/10 15 15 0
F.M.82 (powered) 25 4 0 61/11 12 12 0 23/6 18 0 0

R.G.1 8 valve R'gram Chassis 23 2 0 51/4 11 11 0 19/3 17 10 0

Gramophone Motor Units
Garrard RC98 Changer 19 7 7 47/4 9 13 9 18/8 14 6 0
Garrard RCI2OM 12 12 4 31/4 6 6 2 131- 9 1 6
Collaro RC54 Changer 13 17 0 34/1 6 18 6 14/- 10 0 0

2010 and Pickup (T) 19 10 0 47/8 9 15 0 18/11 14 1 8
2010 less Pickup (T) 14 18 0 36/5 ' 7 9 0 14/11 10 15 0

Connoisseur Variable (T) 28 11 4 71/- 14 5 8 26/6 20 0 0
Garrard 301 (T) 26 8 2 66/7 13 4 1 24/6 19 0 0

Pickups with L.P. and Std. Heads
Decca X.M.S. (complete) 6 15 7 18/5 3 7 10 8/2 4 17 6
Connoisseur Diamond Styli 23 1 0 56/4 11. 10 6 21/8 15 7 0

Sapphire Styli 13 1 3 32/4 6 10 8 13/5 7 11 0
Leak Diamond and Transformer__oer 21 19 9 53/9 11 0 0 20/10 16 0 0

Tape Recorders and Decks
Editor 2 -speed Standard L.P. Tape 50 8 0 123/3 25 4 0 46/8 50 8
Editor Super Hi-Fi 65 2 0 159/1 32 11 0 60/4 65 2
Playtime (complete) 31 4 Ii 76/4 15 12 6 29/- 31 4
Playtime Plus 36 15 0 89/10 18 8 0 34/- 36 15
Vortexion 2A 84 0 0 205/4 42 0 0 77/10 84 0

2B 99 0 0 242/- 49 10 0 91/9 99 0
Ferrograph 2A/N or 2A/NL 79 16 0 195/1 39 18 0 74/- 79 16
Ferrograph 2A/NH 90 6 0 218/6 45 3 0 83/8 90 6
Collaro Tape Transcriptor 20 0 0 48/11 10 0 0 19/2 20 0
Wearite 2A Tape Deck 35 0 0 85/7 17 10 0 32/5 35 0
Truvox Mk. IIIU Deck 24 3 0 59/1 12 1 6 22/8 24 3
Lane Mk. Vi Deck 18 10 0 45/3 9 5 0 17/11 18 10

Microphones
Acos Mic-16 (30/10,000) 12 12 0 31/4 6 6 0 13/- 12 12 0
Lustraphone VR53 Ribbon 9 19 6 25/6 4 19 9 10/10 9 19 6

LFV Tubular Dynamic 8 18 6 23/2 4 9 3 9/11 8 18 6

Microphones (Ronette)
MADE IN HOLLAND
RFC Studio 8 15 0 22/9 4 7 6 9/9 8 15 0

low impedance 10 10 0 26/8 5 5 0 11/3 10 10 0
R572 Twin Microcell 9 19 6 25/6 5 0 0 10/10 9 19 6
R572L ditto low impedance 11 19 6 29/11 6 0 0 12/6 11 19 8
R474 Studio Multicell 15 15 0 38/5 7 17 6 15/7 15 15 0
Miniweight 3 12 0 11/4 - - 3 12 0

RECORDERS MADE IN GERMANY
Grundig TK5 54 12 0 133/5 27 6 0 50/8 54 12 0

Stenorette 38 17 0 95/- 19 8 6 36/- 38 17 9

MAIL ORDER SUPPLY CO.
The Radio Centre

33 Tottenham Court Road : London : W.I : Tel: M US 6667
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TECHNICIANS AND ENTHUSIASTS
WHO KNOW SPECIFY

 TUNERS
FM
AM/FM
Crystal

 CHASSIS
for Radio/Radiograms
AM/FM

 AMPLIFIERS
Pre -Amps
Power -Amps

 COMPLETE RECORDERS

ALL PRODUCTS ARE FULLY
GUARANTEED AND BUILT TO
HIGHEST TECHNICAL SPECIFICATIONS

Leaflets sent on request.

F3 RADIO/RADIOGRAM CHASSIS
H4T AM/FM 5 valves, Superhet

Tuner chassis £14.11.11 Including P.T
Lel '

Self -powered

£20.17.0 Including P.T ra,oci
DULCI RECORD

FM (V.H.F.) TUNER
Complete chassis
self -powered

£17.10.3 Including P.T.

PLAYER
with B.S.R. latest model
Monach 4 -speed automatic
record changer with crystal
pick-up.
Spring -suspended on a metal
plinth
£10-10-0 Including P.T.

--------N\CRYSTAL RECEIVER
SAFETY BABY
ALARM

TUNER Perfectly safe. No hum
Ideal for tape recording.
Med. and long wave-

al grhiOla

107

Ready to use.
Nursery and sub unit.

bands. 4......,------='" £9.9.0
£2.8.8 Including P.T. Complete

Including P.T

Retailer enquiries are invited. Full trade facilities available.

THE DULCI COMPANY LIMITED
97-99 Villiers Road, London N.W.2. Telephone: WILlesden 6678

Manufacturers to the trade of High Grade Radio and Electronic Equipment

MUREX

MAGNETS

are used in this 13P. 1,1RANS
RANGER

A typical example of the use of Murex
Sincomax ' Magnets where a high energy

product with high magnetic stability is essential.
Murex Sincomax ' Magnets with an alloyed bond

between magnet and soft iron, continue to give accurate and
reliable service in this and many other applications.

MUREX LTD. (Powder Metallurgy Division)
RAI NHAM ESSEX Rainham, Essex 3322
Telex 8632 Telegrams: Murex, Rainham -Dagenham Telex

London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. EUSton 8265

Photograph by courtesy of

British Physical Laboratories Ltd.
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Band -Leading Types
Just as the chosen few are recognised for their talent and versatility, so on all

three bands we are nationally renowned for aerial installations:

guaranteed and insured. The wise dealer places the responsibility with

us, saves himself trouble and gains a good profit.

CJ )
1

(RADIO SERVICES) LIMITED

And remember that we operate a country-
wide television repair service, including

visits to customers' homes if required, all
at generous trade terms.

There are Belcher branches throughout England. Phone us or send a postcard.
Our Branch Manager will gladly discuss our service in detail.

HEAD OFFICE: 59 Windsor Road, Slough, Bucks. PHONE: Slough 24501
BRANCHES: Bath Bedford Bolton Derby Exeter Hanley Hornchurch Leicester Lewes Lincoln

Maidstone Reading Slough Southampton Stockton-on-Tees Worcester York

T.V. Aerial Installations Dealers Service Facilities Domestic Electrical Repairs
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For extra business, extra profits . .

display these brands on your counters, in your windows.

Be sure customers see that you are their nearest stockist
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Biggest daily sale on earth DAILY MIRROR
moves goods nationally, regionally, LOCALLY
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These famous

advertisers are using

the DAILY MIRROR

12,789,000 readers of the Daily Mirror

will see their advertisements.
That's one in three of all shoppers
in your area.
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HARTLEY-TURNER

"315"
LOUDSPEAKER

Power Handling
Capacity

Flux Density

Voice Coil
Impedance

Fundamental
Resonance

Frequency Coverage

Chassis

Overall diameter

Overall Depth

Nett weight

Packed weight

15 Watts Peak A.C.

14,000 Gauss

4 or 15 ohms. (Please
state on order)

30 c/s

25 c/s-15 Kc/s.

Die Cast non-mag-
netic alloy

12iin.

6iin.

7 lbs. 9 ozs.

9 lbs. 9 ozs.

13 op.

.tldlo

I

20 10 50 70 1 0 I 0 140 200 ?00 1000 2000 IMO 5000 1 00.000 /0,000
FREQUENCY CY, 5 PEP SECOND,

Retail Price 10 Guineas
(Carriage paid in Great Britain)

Hartley Equipment will be on show at the
Siemens Ediswan Stand No. 19 at the

Radio Show, Earls Court.

H. A. HARTLEY CO. LTD.
66, WOODHILL, WOOLWICH,

LONDON, S.E.18.

Phone : Woolwich 2020. Ext. CB32

ARE YOU SEARCHING?

FOR HIGH QUALITY

ELECTRONIC MINIATURES
Make contact with Ardente Acoustic Labora-
tories Limited, for details of high -quality
Miniature Earphones,Transformers,Switches,
Volume Controls, Plugs and Sockets; also of
the widely -known ARDENTE Hearing Aids.

SUB -MINIATURE
TRANSFORMER

SIZE
.315" x -425" x .530"

.0E=
NENE
EMME
EMENNEENNE
MENEMENEME
EEMENNEENE=MENNEN=

TPANSFORMER TIOT
N:WC AWE AT

4 0/45 10000,

nut DC
a

Of robust construction; its unique design of laminations
enables Transformer characteristics to be closely controlled,
despite its small size. Weight: 12 ozs. Lead -out wires
are colour coded for phase sense of windings applications.

Specially designed apparatus, capable of detecting one short-
circuited turn of 50 SWG in 5,000 turns, is used in manu-
facture to safeguard against premature failure caused by
electrolytic action on the fine wire at short-circuited points.

A comprehensive range is available. A typical example is
a Transformer with primary inductance of 100 Henries with
no D.C. in the winding. The graph shows variation of
primary inductance with D.C. in a similar unit.
Special designs of Transformers are produced to meet
individual requirements.

THE MINIATURE EARPHONE
I will be featured in a following advertisement;
details will gladly be sent on request.

ELECTRONIC
COMPONENTS

Details on request to

ARDENTE ACOUSTIC LABORATORIES LTD.
8-12 Minerva Road, North Acton, London, N.W.10

Telephone: ELGar 3923 (5 lines)
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These Units are ACTUAL SIZE
-made under U.S. licence from

Winchester Electronics Inc.

111PP 1111111'1'PM t

11111 11111,1 1
1

(4r`E.EcHi's
0@c

"fide7dO LTD rts6-06'
(OF STEVENASB3

- the foremost manufacturers of
Our range of miniatures
will soon include
Hermetically -sealed. connectors,
Pressure -tight connectors,
Quick -release connectors,
Co -axial connectors,
High -voltage connectors,
Combination Plugs and Sockets
incorporating standard pins,
co -axial or high -voltage connections.

Full technical data and illustrated
leaflets forwarded on request:
ELECTRO METHODS LTD.
12-36 Caxton Way, Stevenage, Herts.
Telephone: Stevenage 780

miniatureCI=1
connectors

AND TERMINALS

A new comprehensive range
of miniature plugs, sockets, printed -circuit

connectors and terminals, specially designed
and moulded in melamine, with gold-plated
contacts, for use in Electronics, Aeronautics,

Instramentation and Industry.

NOW AVAILABLE FOR PROMPT DELIVERY
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Looking for
a Radiogram

In these days of automation, we, at Armstrong, adhere
even more closely to our principle of individual
craftsmanship-for has it not made our name synony-
mous with all that is excellent in high -quality
reproduction. Our first thought is always to evolve
the best design and select the finest components, to
give the Armstrong standard of performance. With
some trepidation we then add up the cost . . . but,
to our relief, find that we can still offer a quality
article at little-if any-above the ordinary com-
mercial price.

made by lioneite
RON E TT E Microphones, world-

famous for quality, uniformity and

finish, are manufactured in a variety

of models.

Experience, precision and skilled

workmanship stand behind each

RON E TT E Microphone.

For technical details, catalogues

etc. please contact:

Sole distributors for Gt. Britain

TRIANON ELECTRIC Ltd. LONDON NW10
95, Cobbold Rd., Willesden Telephone Willesden 2116

-that's better -than -ordinary

:illtiALISTS FOR OVER 20 YEARS IN HIGH QUALITY REPRODUCTION

The Super
 Bass and Treble Speakers with Crossover
Network  8 -watt Push-pull amplifier High
Fidelity auto -changer with Studio Turnover Crystal
Pick-up  The latest in gramophone technique

£90.8.0 (AM/FM Model : 102.8.6)

The Twin
 Armchair control by unique ''hopper" arrange-
ment  Twin 10in. Speakers  8 -watt Armstrong
Chassis  Compact cabinet for smaller rooms

£62.16.0 (AM/FM Model: £74.16.6)

The Standard
 Full sized solidly constructed cabinet  Adjust-
able Bass Reflex Chamber  Exceptional Record
Storage (over 200) 11111 Incorporating the famous
FC48 Chassis

£76.4.0 (AM/FM Model: £88.4.6)

* Hire Purchase facilities available.

Post this coupon for descriptive literature and details of Hire
Purchase and Home Trial facilities to Armstrong Wireless and
Television Co., Ltd., Warlters Rd., London, N.7. (NORth 3213)

Name

Address

WW
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8 WAY

* STANDARD CONNECTORS

in 8, 12, 18 and 25 way
Low priced Unitor

Natural colour Nylon-PF moulding
Silver plated contacts

Breakdown voltage 3.5 KV

* MICRONECTOR

in 9, 18, 26 and 34 way
Precision miniature connector
Brown Nylon-PF moulding
Gold plated contacts
Breakdown voltage 2.4 KV

McMURDOcei~
* STRIP CONNECTORS

in 2, 4, 6, 8 and 10 way
Inexpensive flat connector

for Printed Circuits
Woodflour-filled PF moulding

Cadmium plated contacts
Breakdown voltage 3.5 KV

Covers can be supplied for either plugs

or sockets or both in all these types.

* RED -RANGE CONNECTORS

in 8, 16, 24 and 32 way
Medium priced
Low insertion force-self-aligning
Red Nylon-PF moulding
Gold plated contacts
Breakdown voltage 3.0 KV

8 WAY

ISP/MMC.1

Full details on request
THE McMURDO INSTRUMENT CO. LTD. ASHTEAD, SURREY. Telephone ASHTEAD 3401
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See these
AER1ALIIE

See these
111

AERI AO

at the RADIO
SHOW-

WIDESP
ACED

and

PRE -ASSEMBLED

3 Element
These new aerials are
of light yet extremely
robust construction.

5

Element
Different
fittings
available

8 Element
For long distance reception.

II Element
High forward gain of 15db

Double 5 Element
For fringe areas:- 2 -five element
arrays, cross boom, connector

box & matching lines.

ssri4Nb

AERIALITE LTD
HARGREAVES WORKS, CONGLETON, CHESHIRE.

Head Office & Cable division:- Castle Works, Stalybridge, Cheshire

WORLD SEPTEMBER, 1956

YOU'RE ON THE RIGHT TRACK lith

EGEN
components

In design, dependability, accuracy and freedom from wear
these Egen components are quite outstanding. They are backed
by unrivalled experience of the requirements of television and
electronic equipment manufacturers.

DUAL POTENTIOMETERS
with concentric operating
spindles. Incorporating many
outstanding design features,
including multiple contact
rotors and thorough screen-
ing between sections. Control

spindles can be supplied to suit customers'
requirements. Type 136 less switch. Type
137 with SPST switch. Type 138 with
DPST switch.

PRE-SET POTENTIOMETERS

Completely enclosed in high-grade
phenolic mouldings. Solder tags
heavily silver-plated for quick solder-
ing. Fully insulated spindles with inte-
gral control knobs. Tapped for 2 -hole
6 B.A. fixing on " centres. Type 126,
wire -wound. Type 127, carbon.

MINIATURE POTENTIOMETERS

.1" diameter: utmost reliability within a
very small compass. Positively located soldering tags, silver-
plated for easy soldering. All steel parts rustproof. Standard values
available, from 5000 ohms to 2 megohms. Type 115 less switch,
Type 105 with specially designed 2 -pole Q.M.B. switch.

CONCENTRIC SWITCH POTENTIOMETERS

Thorough screening between
switch and potentiometer. Con-
centric operating spindles give
independent operation of switch or
potentiometer with 'one -control'
simplicity. Quick make -and -break
action mains switch. Knob location
to suit specified requirements.
Type 154 with SPST switch,
Type 155 with DPST switch.

The wide range of EGEN controls includes also: Standard Carbon
Potentiometers Type 102, Pre-set Resistors, Inductance Coil
Assemblies, Sub -Miniature Potentiometers, (for use in miniature
electronic apparatus) and TV Aerial Plug and Socket.

EGEN ELECTRIC LIMITED
CHARFLEET INDUSTRIAL ESTATE

CANVEY ISLAND ESSEX Phone: Canvey Island 69112
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useful information on
e'er lc in ul

For the convenience of our friends in

all branches of the electrical industry we

are issuing this loose leaf catalogue, containing

information (which will be kept up-to-date by the

issue of additional pages) on our ceramics.

We invite you to send for a copy of this

catalogue, the reference number of which is RT.5

t1 nee

TAYLOR TUNNICLIFF & CO. LTD., EASTWOOD, STOKE-ON-TRENT Tel. Stoke-on-Trent 25272-5

TAYLOR TUNNICLIFF(REFRACTORIES) LTD., ALBION WORKS, LONGTON, STAFFS.

LONDON OFFICE : 125 HIGH HOLBORN, W.C.1 Tel. Holborn 1951-2
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SCALAMP

* Direct readings of high voltages
* High accuracy on a.c. and d.c.

* Zero current drain
* Three seconds period
* Bright spot -and -hairline indicator

* Compact, portable and robust

SCIENTIFict raINsTRUMENTS

Please write for fuller information to:
W. G. PYE & CO. LTD.,
GRANTA WORKS,
CAMBRIDGE, ENGLAND.

MAXI
REGD.

-Q COIL PACKS
CP.8/370pF and CP.3/500pF. These 3 waveband Coil Packs are available for use with
either 370pF or 500pF tuning condensers. The coverages are: Long Wave 800-2,000
metres, Med. Wave 200-550 metres, Short Wave 16-50 metres. Designed for use with
Jackson Bros. Full Vision Drive or SL.8 Spin Wheel Drive. Retail Price of each unit:
32/- plus 12/9 P.T.-Total 44/9.

CP.3/G. As above but with Gram. position, suitable for use with 500pF tuning con -
4 y

denser : 89/- plus 15/7 P.T.-Total 54/7.

CP.3/F. This Coil Pack is for use with a 500pF tuning condenser and covers the standard
Long, Med. and Short wavebands with the addition of the band 50/160 metres. This
covers the Trawler Band, Aeronautical and the 80 and 160 metre Amateur bands : 49/ -

plus 19/7 P.T.-Total 68/7.

CP.3F/G. As CP.3/F but with gram. position : 57/- plus 22/9 P.T.-Total 79/9.

CR3/F

CP.4/L and CP.4/M. These compact 4 -station Coil Packs are available for either 1 Long Wave and 3 Medium Wave stations (CP.4/L) or 4
Medium Wave stations (CP.4/M). They are fully wired and require only four connections for use with any standard frequency changer valve.
25/- plus 10/- P.T.-Total 35/-.

CP.4/G and CP.4M/G. As CP.4/L and CP.4/M but with provision for Gram. position. 31/- plus 12/5 P.T.-Total 43/5.

See Technical Bulletin DTB.9 for details of all Coil Packs, 1/6.

Available from all reputable stockists or direct from Works. Send 1/- in stamps for General Catalogue covering full range of components.

DENCO (CLACTON) LTD, 357/9 OLD ROAD, CLACTON -ON -SEA, ESSEX.
STOP PRESS: MAXI -Q F.M. TUNER UNIT assembled and valved at £9/19/6 inc. Power Pack at £3. OSRAM F.M. TUNER completely
assembled and valved at £30/16/0 inc. MULLARD 8 VALVE 3 WATT HI-FI AMPLIFIER 16 swg Aluminium punched chassis, 10/8. Complete
metalwork for the T.C.C. Printed Circuit version of the OSRAM 912 AMPLIFIER, 15/-. "MULLARD 5-10" PRE -AMPLIFIER CHASSIS AND
FRONT PANEL, Type "A" 8/6-Type "B" 12/6. Separate printed gold finished panels available, Type "A" 1/6-Type "B" 2/6.
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iki/a Programme
air one ca6/e

With the minimum
of complexity

Ile ei a -

Our manufacturing specification

for television relay cables ensures

very low cross -talk couplings within
the cable. This provides for satis-
factory common carrier operation

with consequent simplification of
system design. Further details of the
BICC standard range of TR8
cables are contained in Publication

TD T 20 available on request.

TELEVISION RELAY CABLES
Polythene insulated and sheathed, screened quad cables.

NM

BRITISH INSULATED CALLENDER'S CABLES LIMITED, 21 BLOOMSBURY STREET, LONDON, W.C.I
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don't be put off BECAUSE THE PRICE IS SO LOW I

If you are thinking of buying a high fidelity amplifier you cannot afford to be without

details of the

OUTPUT: 10-12 watts Ultralinear
FREQUENCY RESPONSE: 10-100,000 cps within Ida

from 15-30,000
DISTORTION: Less than 0.1% total harmonic at 8 watts
HUM LEVEL: Better than 80dB down

meammmimmultur.milamomimmommilt
Post this coupon for descriptive literature and details of Hire Purchase.
Home Trial faetlittes and Guarantee.
BLOCK CAPITALS PLEASE

NAME

ADDRESS

WWI"!

°Agft49 A10
PRICE

£29.10.0
COMPLETE WITH
CONTROL UNIT

This Amplifier is used in the Armstrong SONIXGRAM equip-
ment. It has connections and power supplies for Radio Tuner
and Tape Deck. We would recommend, of course, the FM 56
VHF Tuner and PABO-1 Tape Pre -Amplifier and Erase Unit,
which have been specially designed for use with the A10. We
shall be pleased to give you a full demonstration of this and other
models at our Warlters Road Showroom (open 9-6 weekdays
and Saturdays).
* See details of other models in our range on pages 52,

74 & 169
ARMSTRONG WIRELESS & TELEVISION CO. LTD. Wariters Rd. London, N.7. NOR 3213

THE CENTRE FOR QUALITY EQUIPMENT
LARGE, UP-TO-DATE STOCKS * PROMPT PERSONAL SERVICE
* STOCKS

Tele-Radio (1943) Ltd. offer a per-
manent and completely up-to-date
display of to -day's best and most
varied audio -electronic equipment
in all its branches. Information and
advice gladly given without bias or
obligation. H.P. facilities available.

* DEMONSTRATIONS
Available at any time in well -
stocked showroom. Efficient switching
arrangements make side -by -side
comparisons particularly easy.

* OVERSEAS ORDERS
We are specially organised to des-
patch equipment of all kinds to
customers overseas.

* HOURS OF BUSINESS
9 a.m. to 6 p.m. daily (I p.m. Thurs-
days).

* Packing and Postage extra.

AMPLIFIERS

Kits and Complete

Armstrong A.10 Ultra -
linear Amplifier with Pre -
Amp. £29 10

Tele-Radio" Williamson"
Kit (list price value £29) £25 0

Tele-Radio" Williamson"
assembled and tested £29 15

Tele-Radio P.A.I. Economy
Pre -Amp. in kit form £6 16

Ready built and tested E8 18
Rogers Junior with pre -

amp. control unit £26 0
Osram " 912 " with pre -

amp. stage, complete kit 423 18
Osram " 912 " Tele-Radio

kit £19 9
Quad Mk. II and Pre -Amp E42 0
Leak T.L.IO £28 7
Leak Point One Pre -Amp E10 10
Leak Mk. II Varislope E16 16
Unitelex U.L.3, Ultralinear

with built-in matching and
controls E11 0

R.C.A. with Pre -Amp. £48 0
Rogers F.M. unit £24 17

LOUDSPEAKERS
G.E.C.
Metal Cone Speaker E9 5 0
G.E.C. Presence'

Unit E3 19 6
G.E.C. Octagonal

Cabinet for same 413 13 0

W HARFEDALE
Super 3 E5 19 I 1

Super 8CS/AL E7 9 1

Golden 10 E8 3 3
Golden C.S.B. E8 17 6
10" Bronze C.S.B E5 II 3
W.12CS £10 5 0
Super 12CS/AL Ell 10 0
W.15CS E17 10 0

GOODMAN
Axiette 16 18 6
Axiom 150 Mk. II 410 15 9
Audiom 60 49 2 9
Audiom 70 414 10 0

WB HF/1012 44 19 9

T.S. LORENZ
LPH.65 Tweeter 41 19 6
LP.312-2 I2in. Unit and built -

6 Tweeters C14 19 6

0 RD Corner Horn
0 (less unit) 422 7 6

PICK-UPS, MOTORS
ACOS with 2

H.G.P. heads
(78 and LP) a 16 5

COLLARO Tran-
scription PX E5 7 5

COLLARD Studio P E5 0 5

DECCA MIS with
78 and LP heads E6 15 7

CONNOISSEUR
with one head
(diamond) 412 9 10

CONNOISSEUR
head with dia-
mond (78 or LP) E9 8 5

LEAK Pick-up with
L.P. Head and
diamond stylus 412 I 5

LEAK Head with
diamond (78 or
LP) £8 3 4

LEAK input trans-
former El 15 C

COLLARO 2010
Transcription
motor E14 18 0

With PX P.U 419 10 0
GARRARD 301

Transcription E26 8 0

Tape Recorders-Test Equipment-Components-Accessories-Books
 NEW -AUDIO ELECTRONIC CATALOGUE

Packed with valuable information for all those who deal
with audio -electronic equipment as a hobby or professionally.
Includes components, chassis, tools, transformers of every
type, oscilloscopes, meters ; tape, record and radio repro-
ducing equipment etc., etc. Available shortly. (Post free 1/3.)

LONDON'S AUDIO -ELECTRONIC CENTRE

TELE-RADIO (1943) LTD.
189, EDGWARE ROAD, LONDON, W.2

Telephone: PADdington 445516 (Our only address)
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Great Britain's Valve Mail -Order House
ANNOUNCING REDUCED PRICES

BRIMAR and
FERRANTI

6L6G
6L7

24/4
22/3

D15 10/6 6N7GT 24/4Dens 18/1 6Q7GT 16/9
DF96 161- 6R7G 16/9
DK91 18/1 68A7 22/3
0K92 18/1 68K7 18/1
Dx96 1811 681.7GT 24/4
DL94 16/- 68377GT 24/4
DABCL96

80E18/1 16/-
6SQ7GT
6U4GT

16/9
17/5

EBC41 1418 6175/605 18/1
EBF80 1811 6U5G 1811
ECC84 20/11 6U70 18/1
E0085 20/11 61160 18/1
ECF82 23/- 676GT 18/1
E01142 18/1 6X4 11/10
EF41 16/- 6X50T 14/8
EF42 24/4 7A2 (5/7) 2213
EF80 19/ 6 7A3 22/3
EF89 16/- 7B6 16/9
EL41 16/- 77 18/1
EL42 18/1 705 18/1
111171 24/4 7C6 1
11240 11/10 7D3 26/92/3
EZ80
.0A2 17/611/10

7D5
7D6

22/3
22/3

OZ4 17/5 708 22/3
PCC84 20/11 7D9 1811
PCC85 24/4 7117 18/1
PCPS° 25/9 7K7 16/9
PCF82 23/- 7E7 20/11
PL81 17/5 787 22/3
PY83 17/5 7Y4 1418
R2
R3

14/8
14/8

7Z4
802 214/81/7

RU
3419 8D3 24/4
27/10 9/3W6 1

R12A 18/10 902 26/-1/ 7
R12 18/10 906 18/101
1116

7.R1 1
27/17/60 10

111)3
12/7
231-

1119
UBC41

20/
14/811 1246 1811

UF41 16/- 124118 1811
17L41 16/- 12AT6 14/8

Y41 11/10 124T7 19/6
VH75/30 17/6 12A116 24/4

4YR105/30 1716 12A177 19/6
.7R150/30 15/- 12AX7 19/6
1AC,6 1811 12BA6 18/1
11)5 14/8 1213E6 18/1
108 14/8 1213111 22/3
114 16/- 12C80T 20/11

18/1 1275GT 13/11
1LD5 18/1 12770T 18/1
1LN5 16/- 12K7GT 18/1
1115 18/1 12K8 24/4
184 16/- 121180T 22/3
185 18/1 12Q7GT 16/9
1T4 16/- 128L7GT 24/4
1U5 18/1 128Q7GT 18/9
2A3 20/11 12887 18/9
306 16/ - 121750 18/1MOT 18/- 13131 17/6
384 161- 14B6 1
374 16/- 1487 26/92/341 13/11 15A2 25/1
5U04G 20/11 151)1 25/1
5V411 14/8 151)2 25 /1
5Y3GT 14/8 18 22/ 3
5Z3
5Z4C4

20/
14/811

19AQ5
191306G

16/-
24/4

25/10 2002 25/1
6A86A7 22/3 25A60 18/1
6A8GT 22/3 25L6GT 18/1
6AC7 24/4 251340T 20/11
6A05 24/4 2524G 14/8
6A060 18/1 35A5 18/1
64%6 18/1 35L6GT 18/1
6AL5 12/7 35W4 11/10
6A215 18/1 35Z3 14/8
64M6 24/4 35Z4GT 14/8
6AQ5
6AT6
6AU8

116/-0/.2
24/4

42
43
50A5

22/3
22/3
18/1

61340 20/11 5005 18/10
688 20/11 500060 31/4
6B8GT 20/11 50L6GT 18/1
6846 16/- 75 2 3/-
613E6 18/1 77 21/7
611060 24/4 78 21/7

61361311676 116/-6/-
80
800

14/8
14/8

6BW6 16/-
6BW7 19/6 1629 18/1

20/11
606 21/7
601160 31/4
60116 27/10
6136 21/7
6E5GT 18/1
6F6G 18/1
6F7 25/1 COSSOR and
6061 18/1 EMITRON
61360T 12/7 DDL4 12/7

6270675G7 18/113/11

DDT
N144

23/-
1

6J7GT 18/1 MP/Penen (7) 28/12/3
6K6GT 18/1 MVS/Pen (5/7)
6K7 18/1 21/7
6K7C4 18/1 M7S/Pen B 21/7
6K7GT 18/1 0311 14/8
6K8G 22/3 0114 16/9
6K8GT 22/3 0316 18/1

RADIO BULLS
246.HIGH ST_ HARLESDO ni.

03110 22/3 011107 14/8 U147 14/8 Pen 453DD 27/10
22/3 011142 14/8 17149 14/8 Pen 004020 21/10

PPT41T10 22/3
606
5061

12/7

8025
12/7
27/10

011147 16/9
DH149 1619
011150 14/8
011719 18/1

U150 11/10
U152 17/5
1T153 20/11
U309 13/3

QP25
QP230

2223/-
s0F244S1

43/14

8172150 27/10
ST.761
IP

18/10
20/11

4/130su 20/11
4THA 25/1
4TSA 27/106/1

0%92 18/1
DL63 18/9
1)182 . 24/4
DL145 16/9
DN41 24/4
1)11143 22/3

U319 11/10
U329 24/4
U709 11/10
W17 16/-
W2I (7) 20/2
W42M 21/7

81361
1241244/1484813181

713210 20/241
18/1

TH41
T11233

22/3
22/3

6478
18/14138

19/6
6
OAKS 18/1

EABC80 18/1
ECC82 19/6
ECC85 20/11

W61M/CL 18/1
W76 18/1
W77 1 8/1

TH2321 25/1

TTPP23 2425 20/11
6AQ8 20/11 ECH81 18/1 W8131 5/92 TP2620 27/10
6117 17/5 F80 19/6 %num 18/1 U22 27/10
68Q5 16/- EF80 19/6 W107 16/- 1724
6BX6 19/6 EL84 16/- W142 16/- U201

12471/810

6BY7 E3/80 18/1 W143 18/1 17251 24/4
1197//68.6F33

676 34/9 H63EZ80 18/111/10

W145 18/1
W147 18/1

U281 14/8
11282

6807 14/8
68117 18/1
68L7GT 24/4

1130M 27/10
11014 16/-
HD242 16/-

W148 18/1
WI49 18/1
W150 16/-

301U 2107/
.1317440043 14/8161

11/10
6SN7GT 24/4
6087 14/8

11132 12/7
31N309 25/2/9

W727/6BA6 16/-
WD142 19/6 uU4802001 1244/84

11/10 KT2 20 W0709 97135 14/8
7AN7 20/11 KT24 18/1 X18 18/1139/1
12807 18/1 KT33C 22/3 12231/0 24/4 THJ11116 114/874/8
128117 18/1 KT36 24/4 X41C 25/1 Tars 20/11
138PA 21/7 KT41 22/3 X6131 22/3 17179 11/10
1645 111/-5
I7Z3

KT45 24/4
KT55 34/9

X63 22/3
22/3X65

.V503 20/-
7923

1993 11/10
21A6 21/7

KT61 1811
KT63 18/1

1762/3
X78111 2

22/3
221116 /117-7

41313

27817 20/11
35A5 18/1

KT66 24/4
KT71 18/1 X81X79 M 31/4

22/3 V9210 20/2
35Z3 14/8 KT74 14/8 xio 34/9

127322
18/1

40817A 14/8
4131T8 M/CL

KT76 18/1
KT81 24/4

X109na 18/1
1142 18/1

102 18/1
192 16/-

27/10
4IMXP

KT101 34/9
KTW63 18/1

X143 22/3
X145 31339

16/-
18/

418TH 25/1 KTZ41 24/4 X147 22213213 1119 16/1
42XPT 24/4 KTZ63 18/1 X148 22/3 1910 16/-
42SPT 20
43117 14/8/11

L63 1-

3/113/11L77 1
X150 18/1
X719 18/1

1911 16/-
600 18/1

451U 20/11 LN152 19/6 X727/81396 18/1 16C9 18/1
52KU 14/8 LN309 25/9 6031 22/3
535117 20/11 LP2 12/7 962 18/1 6D1
61BT 24/4 L2319 23/- Z14 16/- 602 11/76
61SPT 24/4 MH4M ' 13/11 Z2231 20/2 603 20/11
62BT 34/9 311141 13/11 Z63 18/1 691 24/4
620DT 14/8
62TH 18/1
62179 161-

31110421 23/-
M111.4 13/11
3111T4 (5/7) 22/3

Z66
Z77 24/431/4
Z142 24/4

691 18/11
24/4612132

24/4
63ME 18/1
638PT 24/4

31L4
MS4BM/CL 21/713/11

2145 24/4
Z150 19/6

6F14 24/4
6531E 18/1 119P41 (0) 20/11 Z152 19/6

6611550

14/8
66K17 11/10 311714 14/8 Z309 27110 6L1 24/4
679T 16/- mx43331/c1. 25/1 Z319 48/8 6/30L2 19/6
I41TH 18/1 N14 16/- 2359 27/10 6L18 16/9
14213T 18/1 N16 16/- Z719 19/6 61.19
17100P 18/1
185BT 34/9

N17 16/-
N18 16/-

2729 24/4
Z759 27/10

6L34
3

1246/94

185BTA 34/9 N19 16/- Z017 18/1
11481/88

66L1230
202DDT 23/ - N37 1811 Z0152 18/1 6311 18/1
2028TH 23/- *N43 25/- 61376 18/1 6M2 1811
202VF 21/7 N77 18/1 12AT6 18/9 691
202VPB 21/7 N78 18/1 35W4 14/8

1188 //11

6925
210DDT 16/- N108 16/- .101 8/6

6
18/1

210LF 12/7 N142 16/- .161 8/6 6;22 86 24/4
210PG 24/4 N145 18/1 292 8/6 1001 18/1
2108PT(7) 20/2 N148 18/1 .303 8/6 1002 22/3
210VPA(7) 20/2 N150 16/- .304 8/6 1093 1 24/4
210VPT(7) 20/2
215P /5

N151 16/-
N153 21/7

.305 8/6 13 24/4
161-

2200T 17/5 N309 21/7 101.03 14/8
220PA 8/5
220TH 24/4

N329 16/-
N339 21/7 IdAzD A

101.011 1186//30
10914

225131.7 27/10 N349 31/4 ACOIL 13/11 20111 12/7
302THA 25/1 /- AC/HL 111) 23/- 20F2 24/4
31180 11/10 N727/64Q5 16/- AC/P4 24/4 20L1 24/4
332Pen 18/1 P0084 20/11 AC/Pen (5/7) 22/3 0912 24/4
405BU 27/10 PC980 23/- AC/SG 24/4 2093 18/1
45IPT 16/- PCL83 25/9 AC/TH1 25/1 24/4
506130 14/8 PL83 21/7 AC/TP 25/1

22004
1813/1

PX4 20/11
PX25 48/8

ACIVPI (5/7) 21/7
AC/V99 21/7

2-
331:36P1 "702

111/14/8059
Ac2/Pen 22/3
AC2/Pen DD 24/4

301.1 20/11
30P4 24/4

14/8 AC4/Pen 24/4
MARCONI- 5916 27/10 ACS/Pen 22/3
OSRAM U17 20/11 AC5 /Pen DD 24/4
1336 24/4 1718/20 20/11 10/641 PUM PS

.1365 24/4 .U19 30/- 1)0DI 12/7 'Cl 2/6
12/6B152 24/4 U31 14/8 011910 17/6 .01C

B309 19/6 U33 27110 HL23 1217 MO 14/8
B319
B329 19

2016/11 U35 27/10
U37 27/10

111231)1) 16/-
HL 41 13/11

9Z30 20/11
.328 201-

B339 19/6 U43 18/10 HL41DD 16/9 .329 9/9
B719 20 U45 18/10 HL42DD 16/9 .340 Nett 9/6
D.D. 1217/11 LT 14/ EL13300 16/9 .367 Neil 83/8
3142
D43 18/113111
De3 12/7

U5250 20/18 1
1754
1770 14/8

20/11
11E41 18/1
11E91 18/1
961 13/11

.452 10/6

D77 12/7 U76 14/8 PCF82 23/- 11131.1ARD
0152 12/7 1778 11110 993/250 20/11 14/8

DA30 37/6 1381 23/- Pen 25 20111 AZ31 14/8
DAF91 18/1 U84 20/11 Pen 44 2414 AZ41 1418
0116331 18/9 um /-23/10 Pen 45 22/3 CBL1 24/4
131176 16/9 17107 11 Pen 45DD 22/3 CBL31 22/3
1)1177 14/8 17142 11/10 Pen 46 24/4 001135 22/3
1)1181 24/4 U143 14/8 Pen 383 22/3 CIA 22/3
DH101 29/11 U145 14/8 Pen 384 1811 071 14/8

NOTE LOW and

VALVES

DAF91
8C32(11/C1L) DV-DA/1 FC2A 24/4

FCA 25/1
FC13 25/1

DA996 18/1 FC130 25/1
DC090 3419 FW4/500 20/11
0933(31/014 16/- FW4/800 20/11
DF91
DF92

16/-
16/-

GZ30
GZ32

14
20/1

/3
1

1)996 16/- GZ33 20/11
1)997 15/10 GZ34 20/11
01132 20/11 1113090 14/8
DK40 22/3 HBC91 14/8
D1191 18/1 IIF93 16/-
DK92 18/1 111190 18/1
D1196 18/1 111113 13/11
DL33 16/- 111.130 13/11
DL35 16/- IlL92 18/10
.01.71 15/- IIVR2 27/10
931.72 15/- 11990 11/10
DL92 16t- 1W4/350 14/8
DL94 16/- IW4/500 14/8
DL96 16/- K13032 16/.
03170 10/6 ICF35 16/-
0026 34/9 KK32 20/11
.1)030 25/- KL35 16/-
DW4/350 14/8 1.803 90/ -
DW4/500 14/8 *31T17 45/.
EA00 10/6 PenA4 22/3
EABC80 18/1 PenB4 24/4
EAC91 34/9 Pen4DD 24/4
EAF42 17/5 Pen4VA (5) 22/3

1217 PCC84 20/11
E1841 12/7 PCF82 23/-
EB91 12/7 P01.82 23/-
EBC33 16/9 1%33 18/1
EBC41 14/8 PL36 24/4
EBC90 14/8 FL32M/CL 27/10
EBF80 18/1 PL81 21/7
EBL1 24/4 91182 16/-
11111.21 2213 PL83
EBL31 22/3

.21/7
PL820 24/4

EC31 13/11 PX2A 8/5
E052 20/11 PM2I3 17/5
EC91 16/9 9312EILM 1217
EC92 13/11 931224(5) 20/2
ECC32 24/4 PM24A 27/2
ECC33 24/4 PM2451 2213
ECC34 24/4 PM202 16/-
ECC35 24/4 PY31 14/8
ECC40 24/4 PY32 20/11
ECC81 19/8 PYso 13/8mg 19/63

19/6
PY81 17/5
PY82 11/10

ECC85 20/11 PZ30 20/11ECM 34/9 892 20/2
ECF80 23/- 594 (5/7) 21/7
ECH3 25/1 8913 21/7
ECH21 22/3 813130 21/7
1301135 22/3 TOD2A 16/-
ECRU 18(1 TDD4 23/-
ECH81 18/1 TH210 30/7
ECL80 19/6 UABC80 18/1
E
EF9F22

21/7
18/1

UAF42 17/5
11)341 12/7

EF36 18/1 UBC41 14/8
EF37A 24/4 1711980 18/1
EF39 18/1 UBL21 22/3
EF40 24/4 UC92 13/11
EF41 16/- UCC84 20/11
EF42 19/6 170085 20/11
EF50 24/4 UCF80 23/-
EF54 24/4 Dc1121 22/8
EF55 24/4 1701142 18/1
EF80 19/6 UCH81 18/1
EF85 19/6 UF41 16/-
EF86 24/4 U1'42 19/6
EF89
EF91
EF92
EF93
EF94
EF95

16/-
2414
18/1
16/-
24/4
34/9

13P85 19/6
U989 16/-
UL41 16/-
UL44 27/10
11146 24/4
1TL84 -16/EK2

BK32
E1190
EL2
EL32
EL34
EL37
EL38
EL41
EL42
EL50
EL8I

25/1
25/1
8/1

22/3
18/1
24/4
24/4
27/10
16/-
16/-
27/10
21/7

ITM4 18/1
URIC 14/8
OYIN 14/8
17941 11/10
931185 11/10
VP2B 20/2
V9413 21/7
1LD5 18/1
5Z4GT 14/8
6AB7 14/8
6Q7G 16/9
12110

EL83
EL84
EL85
111.90
EL91
ELM

27/10
16/-
18/1
16/-
18/1
24/4

13807 20/10/611
128N707 24/4
25Z6GT 14/8
35Z5GT 14/8

85A1 30/-
.85A2 22/6

EM4
EL821

EMU
EM80

18/127/10

1811
18/1

150133 17/-
.9001 1116
164V 1916

EN32 30/-
EY51 18/10
EY86
EY91
9=5

20/11
1418
14/8

Plus Postage I/ -
Subject to stock

EZ40
EZ41

11/10
11/10 and

EZ80 11/10 price changes.
EZ81 11/10
E Z90 11/10
FC2 2414

LOWER PRICES
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`:TRQL

We cannot do the Indian
Rope Trick but with

S..1EIN/int
3HAFTING
We can operate any element
requiring rotation or
push-pull movement, or
both, no matter if the
controlled element is close
to or at a distance from the
control point.
We can operate from an
accessible point, switches,
valves and other electrical
and mechanical devices
located in inaccessible
places.
We can, in fact, solve your
problems.

Flexible Shaft
Handbook avail-
able to technicians
on request.

BRITANNIA WORKS,

MULTITONE
SPECIALIZE

in equipment for the DEAF
and for PHYSIOTHERAPY

The ADAPHONE
enables the deaf to hear TV and Radio pro-
grammes in comfort and safety and with a clarity
unobtainable when using a hearing aid for this
purpose. It is also ideal for those with normal
hearing who wish to hear the programmes with-
out disturbing others.
The Adaphone has an attractive grey plastic case
(3M. x 2in. x Weighted straps hold it
in position on any chair arm. The input is
matched for 2 to 10 ohms connection and the
transformer tested to withstand 2,000 volts D.C.
The listener can adjust the volume to his in-
dividual need without affecting the loudspeaker
volume.
Tone control is obtained by alternative output
sockets; ' Normal ' and ' High.'
The M3 model has Automatic Volume Com-
pression.
A low -impedance insert -type magnetic miniature
receiver of D.C. resistance 30-40 ohms is supplied,
but a bone -conduction receiver is available in-
stead, at extra cost, for those who prefer it.

MODEL M4. Complete with miniature ear piece
standard earmould, and leads

MODEL M3. Incorporating Automatic Volume
Compression, complete as above

MODEL MS. Incorporating Loudspeaker Switch
for "silent ' listening

E4 19 0

ES 15 0

ES IS 0

Obtainable through all leading Radio Dealers or direct from
Multitone Electric Company Limited.

Enquiries should be addressed to

MULTITONE ELECTRIC CO. LTD.
12/20 Underwood Street, London, N.I.

PIONEERS IN SOUND AMPLIFICATION
Telephone : EUSton 5393 R.C.3
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Introducing the

           
Goodmans' new "VISCOUNT" Loud-
speaker enclosure looks well in any
setting. Handsomely styled in light
mahogany with a contrasting front panel
of woven plastic material, this attractive
cabinet is built to the AXIOM ENCLOSURE

Specification and incorporates Good -
mans' famous ACOUSTICAL RESISTANCE

UNIT. The "VISCOUNT" can be supplied
with or without loudspeaker fitted.
Height: 28 in., width: 24 in., depth: 21 in.

Recommended units for use in this en-
closure are the AXIOM r5o Mk. II or the
AXIOM 22 Mk. II where a full range system
is required. The AUDIOM 6o or the
AUDIOM 70 may also be used in this
cabinet as bass units in multi -channel High
Fidelity systems.

AXIOM 150 Mk. II
12 in. 15 watts.
Freq. coverage:
3o c.p.s. to 15 kc/s.
Impedance: 15 ohms.

AXIOM 22 Mk. II
I2 in. zo watts.
Freq. coverage:
3o c.p.s. to 15 kc/s.
Impedance: Is ohms.

"VISCOUNT" Enclosure only £19: 19:0
"VISCOUNT" & AXIOM 22 Mk. I I E35: 8 : 0

"VISCOUNT" & AXIOM 150 Mk. I 1 £30: 14: 9

G o anct axis

...another new product from Goodmans !
Provision is made for mounting TREBAX high frequency pressure unit in the front baffle. The
aperture for this purpose is blanked off by a detachable panel, and a similar arrangement
is made in the rear wall to facilitate the fitting of a variable attenuator for TREBAX. TREBAX
may be fitted to the "VISCOUNT" only with AXIOM X50 Mk. II and AXIOM 22 Mk. II loud-
speakers: in each case crossover type XO 5,000 should be used.

See the "Viscount" at the Radio Show NOW!
Stand no.105 Demonstration Room D.7

Post the coupon for leaf-
lets giving full details of
this latest addition to the
Goodmans range of High
Fidelity components.

GOODMANS INDUSTRIES, LTD., AXIOM WORKS, WEMBLEY, MIDDX.

Phone: WEMbley 1200 Cables: Goodaelom Wembley England

GOODMANS INDUSTRIES, LTD. AXIOM WORKS, WEMBLEY, MDDX

Full details of the "VISCOUNT" please.

Address

Name
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utters CERAMICS

FOR INDUSTRY

High quality material and
dimensional precision are
attributes of Bullers die -
pressed products.
Prompt delivery at com-
petitive prices.

We specialise in the manufacture of-PORCELAIN FREQUELEX
for general insulation for high -frequency insulation

REFRACTORIES PERMALEX & TEMPLEX
for high -temperature insulation 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

TWO TRACES FOR ONE

with the new FURZEHILL
S.500 BEAM SWITCH
High Input Impedance

5 MO Band width

Continuously variable switching rate

Independent gain on each channel

Variable beam spacing

Positive or negative sync. from either channel

The extra trace you have always wanted
Can be used with any oscilloscope

Phantastron Divider (100/124 /eels)

Price £55

FURZEHILL LABORATORIES LTD., DEPT. WW9, 57 CLARENDON ROAD, WATFORD, HERTS.
TELEPHONE : GADEBROOK 4686
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LOUDSPEAKERS

for ALL
PURPOSES

cEIESTIoN

NATIONAL
RADIO SHOW

STAND N.

The design, development and

manufacture of loudspeakers for all

purposes has been our business for

over 30 years. We shall be pleased

to discuss your loudspeaker prob-

lems with you at any time, but

particularly at the above Exhibi-

tion where a full range of designs

will be on show.

FERRY WORKS THAMES DITTON, SURREY Tel: EMBerbrook 3402E



64 WIRELESS WORLD SEPTEMBER, 1956

..e

i°,07 magnetic recording tape

GIVES ALL FOR THAT LITTLE EXTRA

1,000 metre for professional
use
1,200 ft. on plastic spool

600 ft. on plastic spool
300 ft. on plastic spool
150 ft. miniature tape for
postal recordings.

Special tapes for GRUNDIO TK. 9.
TK. 819 and STENORETTE.

Also
the New Thin Long Playing Tape
giving 50 % more tape on the
same spool.
Please write for further details.

Wear doesn't tear; nor do scratches impair . . . TAPE for

recording designed for witholding all halts and all faults from
sonic events . . . What's more it prevents all defects on re-
peats . . . it's as tough as tape can be since it's based on
PVC . . . for that little more initially you get precious

durability.
In short :

You get so much more - For that little extra.

F. A. HUGHES & CO. LTD.
DEVONSHIRE HOUSE PICCADILLY LONDON WI

Telephone: Mayfair 8867

J- ti

The BTH Dual Channel Loudspeaker
To those striving for perfect sound reproduction, the new BTH
K1OA 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;
the cross-overfrequency is 1700 c p.s.;
and the total weight of unit and filter
is 38 lbs.

List Price (less cabinet) : £45

BRITISH THOMSON-HOUSTON
THE BRITISH THOMSON-HOUSTON COMPANY LIMITED  RUGBY ENGLAND

Member of the AEI group or companies
A.5006
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(ye e SERVICE ENGINEER

A high standard of accuracy-
simple to use-and moderately
priced. That briefly summarises
the reason for the established
popularity of these three instru-
ments amongst discriminating
service engineers.
Each is backed by the world-wide
" Advance " reputation for
products of unquestioned
reliability.

TYPE QI
for TELEVISION (including Band 3) SERVICING

Within this one instrument facilities are provided to deal
with Bands r, 2 and 3 of the five internationally allocated

channels for television and V.H.F. broadcasting. The

directly calibrated dial with a scale length of 371in. gives

easy reading over the whole range.

Full details in Leaflet W123

WIDE RANGE
7.2 to 250 Mc s on Fundamentals
SINE & SQUARE WAVE MODU-
LATION
ACCURACY
LEAKAGE LESS THAN 3 MICRO-
VOLTS
RELIABLE ATTENUATION

LIST PRICE IN U.K. rz15

TO COVER

TYPE E2
This well -proven instrument is characterised by its excellent
frequency stability, calibration accuracy and its reliable

attenuation. The RF
output is variable from
littV to 1000V and a
force output of I volt is
available at all frequen-
cies. Facilities in internal
and external amplitude
modulation on the AF
output 0-50 volts at 400
cycles is provided.

LIST PRICE IN U.K.

£32 .10s.
Full details in Leaflet W114

411filiiiirliNIO ii HOPI M1101111111

100 kc's to 100 Mc,s

TYPE PI
An excellent Signal Generator at a most moderate price. The
frequency calibration accuracy is ±1% at all frequencies and

the RF output level
is available from liAV
to 100nV. The RF out-
put may be amplitude
modulated 30% at 400
cycles.

LIST PRICE IN U.K.

£22.5s.

Full details in Leaflet W122

4drivaftee SIGNAL GENERATORS
ADVANCE COMPONENTS LTD., ROEBUCK ROAD  HAINAULT ESSEX. Telephone: HAInault 4444
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/Pew TELCON

M

`A' SCAN CA

Telcon Mumetal Screens for clear traces.

USED IN RADAR

AND RADIO BEACON

EQUIPMENTS

This screen has been developed in conjunction with the tube manufacturers and

leading users. To facilitate the bolting together of several screens to form a stacked

array, the screen has two flat parallel sides.

The screen is designed for use with the following C.R.Ts. and can be supplied

with or without a base clamping bracket.

MULLARD TYPE DGI6-22 (CV2352) MULLARD DEVELOPMENT TYPE VCRX 390

20th CENTURY TYPE VCRX 390 20th CENTURY TYPE VCRX 431

Drillings and brackets can be supplied to customers' requirements.

Other standard screens are available for tubes :-

MULLARD DG7-5 (CV2I75); DG7-6; DG7-36; DGI3-2 (CV2I91)

Further details and drawings supplied upon request.

THE TELEGRAPH CONSTRUCTION AND MAINTENANCE COMPANY LTD

METALS DIVISION  TELCON WORKS  MANOR ROYAL  CRAWLEY  SUSSEX
BRANCHES OF TELCON METALS GROUP AT LONDON, BIRMINGHAM, MANCHESTER & HAMILTON
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In the vanguard of progress . . .

Since January 1956 Salford Electrical Instruments Limited

have been in regular production of Vacuum -Deposited Selenium

rectifiers employing aluminium base plates. This is one of the most out-
standing technical advances in Selenium manufacture in this country in

recent years. In conjunction with other improvements it results in reduced
forward resistance and therefore increased current rating for the same size
of elements, while at the same time maintaining the full inverse voltage

rating. Further important advantages are an extended temperature
range of operation, improved life and reduced weight.

A SIGNIFICANT CONTRIBUTION TO THE ADVANCE

OF ELECTRICAL AND ELECTRONIC TECHNIQUESn SELENIUM
RECTIFIERS

SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS, SILK STREET, SALFORD 3, LANCS
LONDON OFFICE: MAGNET HOUSE, KINGSWAY, W.C.2. TEMple Bar 4669
A SUBSIDIARY OF THE GENERAL ELECTRIC CO., LTD. OF ENGLAND
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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 720 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

AUTOMATIC COIL
WINDING MACHINE

Type A1/1. (25-50 S.W.G.) Type Al/X. (19-46 S.W.G.)

This machine is the most modern on the market and it
possesses many exclusive refinements including:
 Dustproof construction throughout.
 Provision for winding up to four coils

simultaneously.
 Micrometer traverse setting.
 Wire Gauge Indicator engraved with

various wire gauges to which the
machine can quickly be set.

 All steel parts are either cadmium
or chromium plated.

 Instantaneous re -set counter reading
up to 100,000 Turns.

 Entirely new Wire Tensioning Stand
to hold two reels of wire.

We will be pleased to
send you an illus-
trated leaf-
let giving a
full technical
specification
on request.

K°IESIM T D
73 UXBRIDGE ROAD, EALING, LONDON, W.5

Ealing 8322

METERS
TO B.S. 89-1954

AVAILABLE
FOR

PROMPT DELIVERY

EXAMPLES OF TYPES AVAILABLE IN nin. FLUSH
PATTERN MOVING COIL INSTRUMENTS

AMPERES D.C. 0-I, 2, 3, 5, 10, 15, 20, 25, 30, 50.
MILLIAMPS. 0-I, 1-0-I, 0-5 10, 15, 20 25, 30, 50, 100, 250, 500.
MICROAMPS. 0-25 0-50, 100, 200, 250, 400, 500, 750, 50-0-50,
100-0-100, 250-0-250, 500-0-500.
AMPS. R.F. 0-I, 3, 5. 10, 15, 25, 50.
VOLTS D.C. 0-I, 5, 10, 15, 25, 50, 100, 250, 500, 750, 1,000,
1,500, 2,500.
VOLTS A.C. 0-5, 10, 15, 25, 50, 100 250, 500, 750, 1,000.
We can supply meters with NON-STANDARD CURRENT and
VOLTAGE RANGES to any specification. DELIVERY 7-14 days. MOV-
ING IRON. THERMO AND ELECTROSTATIC INSTRUMENTS.
tin. SQUARE FLUSH, 3fin. ROUND FLUSH and INDUSTRIAL
SWITCHBOARD INSTRUMENTS ALSO AVAILABLE FOR PROMPT
DELIVERY.

ELECTRONIC TEST EQUIPMENT AND INSTRUMEN-
TATION DEVELOPED AND MANUFACTURED FOR
SPECIALISED APPLICATIONS.

ANDERS ELECTRONICS LTD.
91, HAMPSTEAD ROAD, LONDON, N.W.I.

Telephone: EUSton 1639

Suppliers to Govt. Depts., B.B.C., Tech. Colleges,
Leading Manufacturers & Research Laboratories
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Brochure W.W. sent
or demonstration at
your own works on

request.
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Certi-crimp hand tool.
Positive closure ensured.

Automatic wire terminator
operates at up to 4,000 an hour.

Pneumatic hand tool
eliminates operator ratigue.

AMP terminals are made for every
type and size of wire.

AIRCRAFT -MARINE PRODUCTS (GT. BRITAIN) LTD.
London Sales Office: 60 KINGLY STREET, LONDON, W.I. Tel: REGent 2517/8
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND

Ahead of the present - - abreast of the future
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An essential reference book for ALL users of TRANSFORMERS & CHOKES
WIRELESS WORLD SEPTEMBER, 1956

---SAIDNERS RADIO
CATALOGUE
The full catalogue is available
free to industrial concerns.
An abridged edition is for-
warded to private users.

GARDNERS RADIO LTD., Somerford, Christchurch, Hants. Tel. Christchurch 1024

PARK Of CENIUS1
I.C.S. training supplies the spark you need
to further your career. The Courses I.C.S.
offer are practical and up to date, they
recognise the present emphasis on Frequency
Modulation, and they can help you attain
one of the many well -paid posts that exist
today in the radio world. Prepare yourself
now, at home and in your own time, with the
expert help of I.C.S. tutors.
The cost of an I.C.S. Course is moderate and
includes all books.
Among the I.C.S. Courses available are:

 FREQUENCY MODULATION
ENGINEERING

 T/V ENGINEERING
 RADIO SERVICING
 RADIO ENGINEERING
 RADAR ENGINEERING

Bask Electronics Industrial Electronics
Electronic Engineering.

Complete the coupon below and post it to us today for further details of the
Course which interests you. Write to: Dept. 223E, I.C.S., 71 Kingsway,W.C.2

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 223E, International Buildings, Kingsway, London, W.C.2.

Please send FREE book on Age

Name
(Block letters please)

Address

INTERNATIONAL CORRESPONDENCE SCHOOLS

ACCEPTED AS THE STANDARD
by leading manufacturers,

the trade
and

the aircraft
industry

1935-1956
our 21st

Birthday Year

DC-DC CONVERTERS for changing low voltage DC to
a higher voltage DC-providing anode supply to ampli-
fiers, radio transmitters, etc. Prices from £7/6/-.

DC-AC CONVERTERS for use with
Electric Gramophones: Radios, Radiograms, Autochange
Radiograms, Television, Tape Recorders.
for Country House Lighting Plants (price according to in-
strument)
Prices: From £6/10/- for small motors-or from £11/16/6
for radiograms (including 3 -speed types).
Inputs: 6, 12, 24, 32, 50, 110 or 200/250 v. D.C.
Outputs: 110 v. or 230 v., 50 or 60 c/s 30 W to 300 W.
Units complete and ready to use.

WRITE FOR DESCRIPTIVE FOLDER WW/C

RADIO SHOW- We shall be delighted to
welcome you to our stand No. 213

Specialists in Converters since 1937.

BROWELLS LANE, FELTHAM,
MIDDX. Tel.: Feltham 4242
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The Royal National Lifeboat Institution is to install V.H.F.

Radio Telephones in Life -boats around the coast of Great

Britain for communication with Helicopters and Aircraft of

the Air/Sea Rescue Service.

After extensive trials carried out over several months and

evaluation of all types available, equipment made by

British Communications Corporation has been selected. A

wise choice where fine performance and utmost reliability

are vital factors.

V.H.F. Mobile Radio Systems for Industry, Transport, Fire Service, Ambulances, Police Force.

Ift invir
ILO 6, ow

BRITISH COMMUNICATIONS CORPORATION LIMITED
Second Way, Exhibition Grounds, Wembley, England.
Telephone: WEMbley 1212 Te'erams: BEECEECEE
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fotmoisseur 3
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 I2in. 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 f20, plus P. Tax i8/I I /-

SEPTEMBER, 1956

SPEED MOTOR
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
E8119/- plus P. Tax E311616.

A. R. SUGDEN & CO. (ENGINEERS) LTD.
WELL GREEN LANE, BRIGHOUSE, YORKSHIRE.

OVERSEAS AGENTS:
SOUTH AFRICA: W. L. Proctor (Pty.) Ltd., 63, Strand Street, Cape
Town. 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: Halifax 69169. 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.

REDUCE YOUR PRESS TOOL COSTS

r THE HUNTON UNIVERSAL BOLSTER OUTFIT

FOR SHEET METAL PIERCING AND

BLANKING ON FLY PRESSES

Bolster Frame with
2 adjustable gauges
and insertable steel
Holders for Dies
kin. to 3iin. bore

diameter.

Equip your press with
the Hunton Outfit and use
inexpensive standardised Punches and
Dies kin. to 3fin. diameter, obtainable from stock-in Sin. sizes
-when required.
Standardised Tools also available at short notice for Square, Oblong and
other shapes, Louvre Forming (up to 8in. long), Corner Notching, Corner
Radiusing, Angle Iron Notching and Piercing, etc.

Get the Outfit now-Buy Punches, Dies and Tools as you need them

Descriptive brochure and price list W.B. on request.

HUNTON LIMITED
Phoenix Works, 114-116 Euston Road, London, N.W.1
Telephone: EUSton 1477-8-9. Telegrams: Untonexh, London

a

Two Punch Holders
with detachable
positive -action
Strippers take the
complete range of
Punches kin. to 3tin.

diameter.

SPECIALISED LOUDSPEAKER ENCLOSURE

introducing an amazing
new dual unit loudspeaker
system for less than £25.
The enclosure, the BK-
LPRI03, incorporates the
new Wharfedale Acoustic
Filter and closely follows
the recent design by Mr.
G. A. Briggs. Price (includ-
ing HF level Control and
filter condenser) £12/8/6.
LOUDSPEAKERS. Wharfedale Bronze 10/CSB
A new 10in. unit of remarkable specification and performance at £5/11/3.
Wharfedale Super 3. One of the best I -IF units available. L6/19/11.

 Reasonable price
 Modest dimensions 20 in. w. x 291 in. h. x 11 in. d.
 Real high quality reproduction
 All the advantages of dual speaker systems
 Ideal for stereophonic sound

It is impossible to give full details of this magnificent enclosure
here . . . send for literature, or, better still, call and hear it
demonstrated at our showrooms on a wide range of amplifiers,
including the new Goodsell PRESIDENT and MA5/UL/C.
Trade enquiries invited.

B. K. PARTNERS LTD.
229 REGENT ST., LONDON, W. I (Entrance Hanover St.) 'Phone: REG 7363
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SPECIALISED
SOLDERING
EQUIPMENT

TYPES

4" BIT LIST No. 70
(Instrument Work)

IV BIT LIST No. 64
(Factory bench line assembly)

i" BIT LIST No. 107
(Large Tagging)

Manufactured to meet any voltage and

supply from 6/7v. to 230/50v.

141DCOLP\
(Rood. Trade Mod)

SOLDERING INSTRUMENTS
& EQUIPMENT

ILLUSTRATED

For factory bench line assembly

IV DETACHABLE BIT MODEL
LIST No. 64

PROTECTIVE SHIELD UST No. 68

BRITISH, FOREIGN PATENTS AND

REGISTERED DESIGNS, ETC.

REPRESENTED IN ALL

LEADING COUNTRIES

Telephones.

MACaulay 3101

4272

Write for catalogues and further information

HEAD OFFICES & SALES ADCOLA PRODUCTS LIMITED

GAUDEN ROAD, CLAPHAM HIGH ST., LONDON, S.W.4.
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A NEW ekiffiS
Specialists in high quality reproduction for over 20 years

PB409
ARMSTRONG quality at an economical price

*9 valves -6 watts peak output Within 2dB, 20-20,000 cps
at 4 watts (double normal room volume)

*Full VHF band (88-108 MO) plus Long, Medium and Short

*Push -Pull Output with Negative Feedback

*Quick -action " Piano -Key " selectors

*Independent Bass and Treble controls

*" Magic Eye " tuning
*Latest HuLLARD preferred -type valves.........

I
I
I

I
I

Post this coupon for descriptive literature and details of Hire
Purchase, Home Trial facilities and Guarantee.

BLOCK CAPITALS PLEASE.

NAME

ADDRESS

W409

28

AM/FM RADIOGRAM CHASSIS

GUINEAS DIMENSIONS: 13" x 91" x 8" high

We have been making replacement radiogram chassis for
nearly 25 years and have concentrated exclusively on the
requirements of those who want the best. This is your
guarantee of first class performance and reliability. We
shall be pleased to give you a full demonstration of this and
other models at our Warlters Road Showroom (open 9-6
weekdays and Saturdays)

* See details of other models in our range on pages 52,
58 & 169.

ARMSTRONG WIRELESS & TELEVISION CO. LTD.
WARLTERS ROAD, LONDON, N.7. NOR 3213

A GREAT
QUARTET
Every lover of music and perfect record
reproduction will want to possess these
informative and entertaining 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,
Pickups, etc. Total sales exceed 35,000. 17/6
(18/6 post free).
HIGH FIDELITY. Packed with sound sense
about sound reproduction in the home. Non-
technical language, enlivened by many humorous
touches and accounts of incidents connected with
concert hall demonstrations. 190 pages, 65
illustrations. 12/6 (13/3 post free).
LOUDSPEAKERS. New 4th edition. 92
pages, 45 illustrations. Standard reference work
on loudspeakers. Detailed information, dia-
grams, 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 construction, Harmonic ana-
lysis? Touch, Tone Tuning, etc. 192 pages,
102 illustrations. 10/6 (Ill- post free).

Wharfedale
WIRELESS WORKS LTD.

IDLE, BRADFORD, YORKS.

A NEW VALVE
VOLTMETER

RANGE: 0-10mv, 0-100mv, 0-1v, 0-10v,
0-100v, RMS FSD

FREQUENCY RESPONSE: 20 c/s to I mc/s
ACCURACY : + 2%
INPUT IMPEDANCE : I MI) and 5 puf.

SUTTON COLDFIELD ELECTRICAL ENGINEERS,
Reddicap Trading Estate, Sutton Coldfield. SUT. 3038 &5666

Price:

£55 0 0
Send for List No. Al
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sound reproducing system can
be no higher than that of any
one of its individual units."

Announcing a new 25 watt high

fidelity loudspeaker system . .

. . . the feeling that the artists are with you in the room.
In your mind's eye, you begin to see them as living persons
interpreting a musical score, and their instruments as
vibrant strings, shimmering brass and soft, mellowed
woods. Such is the near magical, all -embracing presence
of this outstanding new speaker system.

The Pye HF 25/SC has been specially designed to give living
expression to the supreme reproductive power of the Pye
HF25 Amplifier. It can be used with other amplifiers of
comparable output.
Features: A high grade, dual -concentric loudspeaker
housed in an elegant corner cabinet, heavily braced and
lagged to give smooth bass response at all volume levels
with complete absence of vibration or rattle. Frequency
coverage: 30 to over 20,000 c.p.s. 25 watts undistorted output.

Pye Limited, Auckland, New Zealand;

Pye Canada Limited, Toronto, Canada;

Pye (Ireland) Limited, Dublin, Eire;

Pye Pty. Limited, Melbourne, Australia;

The New Sound in Home Entertainment

Pye Corporation of America, 270 Park Avenue, New York;

Pye Limited, Tucuman 829, Buenos Aires;

Pye Limited, Mexico City;

Pye Radio & Television (Pty.), Limited, Johannesburg, South Africa;

Pye Limited, Stuttgart, West Germany.

ED  CAMBRIDGE  ENGLAND
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1

Akira
In Vinyl Veritos

D LTD

PROFESSIONAL
TAPE RECORDER

Type 8/WB/1

Full details available on request.

Demonstrations by
appointment only, please.

Price Complete £250 works.
57, LANCASTER MEWS, LONDON, W.2.

(UNITS AVAILABLE SEPARATELY IF REQUIRED)
Tel. PADdington 5092.
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FREQUENCY METERS
2,L-8" up to 10.000 cycles

DIFFERENTIAL A.C. CURRENT
METERS

COMPARING THE MAGNITUDE
OF TWO CURRENTS.

PHASE SEQUENCE INDICATORS AND
SYNCHROSCOPES UP TO 5 Kc

A Full Range of Switchboard and Portable
Instruments

THE ELECTRICAL INSTRUMENT
CO. (HILLINGTON), LTD.

Boswell Square Industrial Estate, Hillington,
Glasgow, S,W.2. Halfway 1166 and 2194

DEAC
PERMA-SEAL

fully patented

Maxwell

DE TAILS FROM

G. A. STAN
House Arundel Street

Telephone: Temple

DISC,

CYLINDRICAL

& RECTANGULAR

CELLS '

from 60 mAh
to 20 Ah cap.

SOLE CONCESSIONAIRES:

LEY PALMER LTD
Strand London WC2

Bar 1610

AK} GOO
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SAVAGE AMPLIFIERS
VLF * AUDIO * LRF

provide power of variable frequency

For the past 20 years, W. Bryan
Savage Ltd. has specialised in a
wide range of high power
amplifiers for use in various
branches of industry. This ex-
perience has been more recently
successful in the wide and
varied field of fatigue testing.

* Write for full technical details
of the Savage Moving Coil
Vibrator Model V 1000, which
has a peak thrust of ± 600 lbs.
overafrequency range of 5-5,000
c s at an input of 1,000 watts.

Power Type Frq. Range

100 WATTS "VLF" 3 cis to 6 c/s

1 KW "VLF" 6 cis to 3,000 cis

I 10 KW TYPE 10 40 c/s to 10 kc/sL______-I

1 KW

1 KW

MARK II
STAR

"LRF"

50 cis to 10 kc/s

5kc/s to 100 kc/s

TYPE 10
10 KW AMPLIFIER
This is the latest addition to the
Savage range of amplifiers-it is suit-
able for driving the Goodmans Vibrator
VG108 or VG109.
Output
10 KVA when Power Factor of load
exceeds 0.8.
Output Voltages
From 41+ V to 330 V.
Frequency Range
40 c/s-10,000 c/s @ 10 kW.
30 c/s 6.5 kW.
20 c/s 2.5 kW.
Harmonic Distortion
Less than 3% @ 10 kW @ 1 Kc/s.
Sensitivity
160 mV @ 600 ohm for 10 kW output.
Output Voltage Regulation
33%.
Noise
70 dB below 10 kW.
Mains Supply
350-450 volts 50 c/s 3 phase.

Further information on request.

. BRYAN SAVAGE LTD

W. BRYAN

(75517igje
17, Stratton Street, London W.1. Phone GROsvenor 1926

Day
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vklYAce YOU CAN COUNT ONTHE SCIENTIFIC
VALVE COLD CATHODE TUBES

Continuing development in the field of

cold cathode tubes has brought a new

COLD CATHODE TRIODE XC18
This electrically reliable and mechanically
robust tube is contained in a lOmm round
bulb, 34 mms in length Vsa,K 210V: Vmar
73V: Vste---- 68V.

DATA SHEET ON REQUEST

Perfection in miniature

Telephone: Ruislip 3366

mac

ACTUAL SIZE

filiAlAt Cables: HIVAC, RUISLIP

STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP, MIDDLESEX

CB

anal now- 6.74rown

S. G. Brown provide
Headphones and asso-
ciated equipment for
all known purposes.

Brochure "W" sent
on request.

HEADPHONES
FOR MARINE
EQUIPMENT

Every seagoing
vessel in this elec-
tronic age relies
on Marine Com-
munication Equip-
ment.

Our contribution is
a specialised range

of reliable Headphones
which provide ships'
operators with the

clearest possible recep-
tion of all signals-Morse

or speech.

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone: Watford 7241.

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.IO
Phone: Greenwich 1828

Grams : Xtals, Green, London. Cables : Xtals, London
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dual
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oscilloscope mark

. . . two input signals displayed for direct compari-
son and their characteristics accurately measured
by the turn of a knob . . . such are the facilities
and convenience afforded by the Mullard Dual
Trace Oscilloscope, type L.101.

Well -engineered and reliable, the L.101
Oscilloscope is the oscilloscope where the demand
is for a high grade general purpose instrument. It
employs two identical amplifiers with band-
widths of 4 Mc/s irrespective of sensitivity. Each
amplifier is aligned for good transient response,
has a rise time of 0.1 Asec, and a maximum
sensitivity of 20 mV pk-pk/cm.

The time base may be free running, synchro-
nised or triggered. Its velocity is continuously
variable between 0.1 psec/cm and 10 msec/cm.
Both time and voltage may be measured by the
nul method and a well -regulated power supply
preserves calibration accuracy.

mark2 features
Post Deflection Acceleration gives a brighter
display at low repetition rates.

 R. C. Probe ensures that only negligible damping
is imposed on high impedance circuits. (This
probe is also available to users of the Mark 1
model.)

 Improved Triggering Circuit starts the time base
with the minimum delay from either positive or
negative signals of only 11V amplitude.

Full details of the L.101 Mark 2 are readily available from Mullard at the address below or from any
of their distributors.

Belfast: James Lowden & Co. Ltd., Tel. 57518. Birmingham: Gothic Electrical Supplies Ltd., Tel. CEN 5531.

Bristol: T. Neesham & Co. Ltd., Tel. 22732. Glasgow: Land Speight & Co. Ltd., Tel. CEN 1082.
Manchester: F. C. Robinson & Ptners. Ltd., Tel. Chorlton 5366. Newcastle: Electricals Ltd., Tel. 28617.

London: Mullard Equipment Division, Tel. CHA 8421.

Mullard e-Th
I Mullard SPECIALISED ELECTRONIC EQUIPMENT

MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

ME589
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A. I. D. & A. R. B. APPROVED. CONTRACTORS TO H.M.GOVERNMENT.

FORMERLY AVIS & BAGGS LTD.

Purchase, Hire or
Hire -Purchase your

VORTEXION HI-FI
TAPE RECORDERS, MIXER UNITS

AMPLIFIERS, ETC.

Demonstrations in quiet surroundings
arranged by appointment.

MON. - FRI. - 10 a.m. - 4.30 p.m.
Weddings and public functions
recorded. Studio recording facilities

and tape to disc service available.

Obtainable from

London's Leading Agents :

GRIFFITHS HANSEN (RECORDINGS) LTD.

32/3, GOSFIELD ST., LANGHAM ST., W.1
Phones : Groins

MUSeum 0642 2771. GRIFHANO  WE8DO  LONDON

BLBCIPROMItaa r
. at you smite,

UNDER OUR NEW NAME
WE HAVE CHANGED OUR NAME FROM AVIS & BAGGS TO ANDEC LTD.

Since this Company was founded seven years ago, it has given exceptional service to industry by
supplying custom-built Transformers, Electronic Equipment and small instrument type Electric
Motors of a very high standard. Success and well earned confidence have enabled the Company
to expand and, hand in hand with its change of name, has come the move to larger, well-equipped
factory premises, while the old workshops are retained as an experimental station.

The application of electronics to industrial processes remains the speciality of ANDEC Ltd. This
service comprises expert and practical advice with industrial research problems, development of
prototypes, and the manufacture of custom-built equipment. Batch or long -run capacity is also
available.

YOUR ENQUIRIES ARE INVITED I CONTACT US NOW AT

BENNET ROAD, READING. Telephone 82401...,,E, , ALSO AT

I GOSBROOK ROAD, CAVERSHAM, READING.
Telephone Reading 71763.

1 Megohm/Volt!
THE UNIQUE INSTRUMENT-

BPL TRANS
RANGER

 Independence from
mains voltage

 Very High Input
resistance

 Equipped with DC
Transistor amplifier

 No current drain
-instant readings

Circuit covered by British Patent
No. 710514

This multi -range transistor voltmeter is the first
instrument of its kind to measure true open circuit
voltages in high resistance circuits-having a
resistance of one megohm per volt. Independence
from valve maintenance results in the instrument
being immediately ready for operation, no warming
up period being necessary. Complete specification
will be supplied on request.

'MAN

BRITISH PHYSI LABORATORIES
Radlett, HERTS. Tel.: RADLETT 5674/5 6

London Stockist: M.R. Supplies Ltd., 68 New Oxford Street, W.C.1.
dm BP4
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MINIATURE

CERAMIC CAPACITORS
FIXED & VARIABLE

FINISH : STOVE ENAMELLED OR BAKELITE COATED

Wide choice for Radio
T.V., all Electronic
Appliances application
and Interference
Suppression

TYPES
DISC -3 Types
TUBE-All Types
PEARL

DISC TRIMMERS
TUBE TRIMMERS
WIRE TRIMMERS

Please apply
for further
details and
Prices

STEATITE INSULATIONS, LTD.,
25 SOMERSET ROAD, EDGBASTON, BIRMINGHAM, 15.

Telephone : . . . . EDGBASTON 5381/2.
Telegraphic Address : "STEATITE -BIRMINGHAM, 15"
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PRECISION High Fidelity
4 SPEED TRANSCRIPTION UNITS

GL50/4

WITH VARIABLE SPEED ADJUSTMENT.
MAIN FEATURES

 Speed continuously variable from 29 r.p.m. to 86 r.p.m. Pre-set
adjustable "click -in " position for 78, 45, 331 and 16 r.p.m. Playing old
celebrity discs requiring speeds above 78 r.p.m. Tuning record pitch to a
musical instrument. Correcting for mains frequency variations.

 Accurately balanced heavy precision made
turntable eliminates Wow and Flutter.

 Unique VERTICAL EDGE -DRIVE PULLEY
principle eliminates Rumble.

 Less than I% change in speed for up to
13% change in Line Voltage.
Large resilient 4 -pole constant velocity
motor.

 Model G.L.50/4 and G.L.56 fitted with
weight adjustable precision Pick -up -Arm
with plug-in shell, incorporating the
Superb Goldring Variable Reluctance Cartridge No. SOO.

TYPE GL5014 Low loading velocity operated Price £15.15.0
Automatic Stop P.T. £6.2.10

TYPE GL55. Without Pick-up. FITTED WITH BAND
LOCATION DEVICE Price £12.12.0

P.T. £4.18.4

TYPE GL56. Complete with Pick-up. FITTED WITH BAND
LOCATION DEVICE Price f16.16.0

P.T. E6.11.0

DIAMOND STYLUS EXTRA

Write for technical reports to-

f3.15.0
P.T. f 1.9.3

THE GOLDRING MANUFACTURING CO. (GT. BRITAIN) LTD.
486;488, HIGH ROAD, LEYTONSTONE, LONDON, E.II. LEYtonstone 8343-4-5

JASON 111W/FM TUNER
with A.F.C.

Price £28.13.6 (inclusive)

A highly sensitive, self -powered tuner
for medium waves and V.H.F.-F.M. The
following features contribute to the
excellent performance-low noise cas-
code R.F. stage-automatic frequency
control to reduce tuning errors and give
perfect tuning stability-diode circuit to
reduce inter -station noise - cathode
follower output with voltage level control
-input 75 ohms, co -axial feeder or 300
balanced. Output voltage 500 m.v.

* Now being demonstrated in the West End *

The JASON MOTOR & ELECTRONIC Co.,
328 CRICKLEWOOD LANE, LONDON, N.W.2 SPE 7050

WALMORE ELECTRONICS LIMITED

PHOENIX HOUSE, 19/23 OXFORD STREET,

LONDON, W. I .

Telephone: GERrard 0522 Cables: Valvexpor

For immediate response Telex London 8752.

EXPORTERS OF RADIO, TELEVISION AND

INDUSTRIAL TUBES, HAVE PLEASURE IN
INTRODUCING THEIR BRAND

AND

AND

RADIp
WALRAD

u BED

INVITE ENQUIRIES FROM BUYING
CONFIRMING HOUSES EXCLUSIVELY

FOR EXPORT

SUPPLIERS OF RADIO COMPONENTS
ELECTROLYTICS, AND CATHODE RAY

TUBES.
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ty

 Two types : Flexible -twistable.
Flexible -non -twistable.

 The high quality of " Waveflex " waveguides is
maintained because all production operations
from selection of correct materials to final testing
are completed within the one organisation.

 The 'Neoprene ' rubber sheath which is moulded
and bonded to the guide, has been specially
produced to give flexibility at extremely
low temperatures.

 Twistable waveguides are designed to take a
plus or minus 30 degree twist per foot.

 A standard range of " Waveflex " waveguides is
made in lengths from 3" to 36" fitted with standard
flanges. We shall be interested to investigate
special guides to meet particular requirements.

Twisting
without
Busting
No not a lesson in cheating

at pontoon but a few words to

tell you about "Waveflex" flexible

and twistable waveguides.

 " Waveflex " flexible waveguides to match rigid
guides in WG. 10, 15 and 16 are in production,
the final range will include WG. 11, 18 and 22.

 " Waveflex " flexible waveguides are approved
by the Radar Research Establishment of the
Ministry of Supply, and by the Admiralty Signals
and Radar Establishment. We are fully
approved for A.I.D. and A.R.B.

HERE ARE THE TEST DETAILS

A typical specification of WG. 16. V.S.W.R. 97
minimum per end termination.
Attenuation 15 DB/ft. maximum.
Band width 8.2 to 10.7 k.m. c/s.

Monitoring tests are carried out on a unique
rig which flexes and/or twists the " Waveflex "
guides many hundreds of thousands of
times to ensure reliability in use.

WAVLi411,22
WAVEGUIDES

Full technical details from :

GABRIEL MANUFACTURING CO LTD

Newton Road, Torquay, Devon
One of the Tecalemit Group of Companies

"WAVEFLEX" WILL BE EXHIBITED ON THE TECALEMIT STAND NO. 129
AT THE S.B.A.C. EXHIBITION

G.M.I.



84 WIRELESS WORLD SEPTEMBER, 1956

Now Available!

1,000 VA

h

NEW Types of
with dustfitted

models can be

Electro-Magnetic
riivyegali

Manufactured
by the famous

French
WM of/4RELANS

----------.---- --- ---
-----.7-.-.---,-----

A (MaterielTechnique

Industriet)

,-''';':-;

s for most types

r Delivery
101 day

or U.K.
and Dominions

4 Sole concessionaires
f

Operating from I Milli -
watt to I Kilowatt
with up to 96 change-
overs at 10 amps. per
co r t Jct.

Write for illus-
trated Catalogues,
Technical Data
Sheets and Samples

Range includes certain models hermetically sealed, all metal gas
filled with glass base, and built-in adjustable thermal delay.

L. E. SIMMONDS LTD.
5 BYRON ROAD, HARROW, MIDDLESEX Telephone: Harrow 2524 - - 0315

. . . 19,801 contacts (as shown)
soldered in one working week with

the new ORYX model 18 soldering
iron. For rapid

soldering on your
production assem-

bly line without fat-
igue. Patented con-

struction ensures
maximum efficien-

cy. Send for leaflet
or a sample on
sale or return and
try for yourself.
ORYX for
reliability, for
efficiency, for
comfort,
economy,
safety,
speed.

ORYX
MODEL 18

SOLDERING INSTRUMENT

6-6.3 V. 18 WATTS

Tr LONG. WEJGHT I oz.
BIT SIZE 3/16'. LIST PR. 35J-

3 TOWER HILL ANTEX LONDON, E.G. 3

MODEL 'N'
DIAMETER OF COIL 10" LENGTH OF COIL 12"
WIRE GAUGES 10 TO 30 S.W.G. PRICE E150

AUTOMATIC AND HAND
COIL WINDING MACHINES

ETA TOOL CO. (LEICESTER) LTD
DEPARTMENT NO. I

29A WELFORD ROAD, LEICESTER. Phone : 5386
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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

NEW CATALOGUE AVAILABLE 22d. STAMP.

RADIO SERVICING COMPANY
82, SOUTH EALING ROAD, LONDON, W.S.
Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wed. I o'clock.

Telephone : EAL. 5737

NEW ARCOLECTRIC SIGNAL LAMPS
For Low Voltage or Mains
Illustrated are a few signal lamps
taken from our wide range. The
insulation of every Arcolectric signal
lamp will resist a flash test of 1,500
volts A.C. The S.L.90 illustrated
here is a typical Arcolectric low
voltage signal lampholder. It is
designed to accept popular M.E.S.
bulbs. The bulb is accessible from
front or rear of panel. The domed
plastic lens surrounded by a polished S.L.88/N
chrome bezel gives a most attrac-
tive panel appearance. This holder
can be fixed in a single tin. hole.
The mains voltage signal lamp
S.L.88/N is supplied completewith an
M.E.S. neon tube and a suitable
series resistance.

Write for Catalogue No. 129

(ARCOLECTRICSWITCHES LTD
\..

CENTRAL AVENUE, WEST MOLESEY, SURREY. TELEPHONE: MOLESEY 4336 (3 LINES)

S. L.90 S.L.86

S.L.82
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-towards perktioll-

LOWTHER LINEAR AMPLIFIERS
Exclusive Lowther Design and Build

Lowther Linear Amplifier
LL.1O £25

The new range " Lowther Linear " amplifiers sur-

pass all previous multi -loop feedback or basic ultra

linear technique by the utilisation of the suppressor

grid of the Mullard power pentode EL34 into the

distributed load circuit which enhances the per-

formance in all detail.

Generous in design, the amplifier's performance will

remain at its high laboratory test specification

throughout many years of use.

THE LOWTHER MANUFACTURING COMPANY,
LOWTHER HOUSE, ST. MARK'S ROAD, BROMLEY, KENT, ENGLAND. Tel.: RAVensbourne 5225

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

BIASED BACK ?
LOW GAIN ?

ROUND THE BEND?

We can improve the slope of

your REWARD/EFFORT curve,
especially at the top end.

A.M.Brit.I.R.E. and CITY and GUILDS Radio
and Telecommunications Exams, etc., etc.

Please mention this advert. and send for free booklet to:-

PRINCIPAL,
BRITISH NATIONAL RADIO SCHOOL
2, CANYNGE ROAD, CLIFTON, BRISTOL, 8

Tel. BRISTOL 347.55

on
ev03

s
r
4

GERMANIUM
We can supply you with
Transistor grade,
zone -refined intrinsic
and single crystal,
N -type or P -type germanium,
to your specification of
resistivity and life time.

details from G  A  STANLEY PALMER LTD

'°(3ifireilifPhone TEMple Bar 3721/2
MAXWELL HOUSE  ARUNDEL ST  LONDON  W.C.2

DaG604
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Lba.E32122
box clever
with four new

autopacks for

RESISTORS

DUBILIER AUTOPACKS-designed primarily
for loading hoppers for automatic feed systems-
also solve the spiky problem of resistor storage.
The resistors* are housed in packs of 5o, too,
500 and 2,500 for type BTS, and in packs of too
and 500 for type BTB-all lined up with connect-
ing wires dead straight, ready for immediate use-
and taking up very little space in the process.
The large and the small user would be well
advised to take stock of these handy, space and
time -saving packs.

ai,sogror ,

50 100

500

No storage problems here !
This modest sized stack contains no fewer than
one million separate resistors. A pack of 5o
would occupy no more room than to cigarettes
on the workbench. Whether you use resistors
in tens, hundreds or thousands-see Dubilier
about these new space -saving Autopacks today.

*The resistors are available in two ratings: BTS I watt,
BTB r watt at 70°C. Resistance range is loo ohms to
to megohms (BTS) and 390 ohms to 22 megohms (BTB).
Each type is completely protected by a phenolic resin
housing which is sealed at the ends.

DUBILIER CONDENSER CO. (1925) LTD. Ducon Works, Victoria Rd., North Acton, W.3. Phone: ACOrn 2241. Grams: Hivoltcon, Wesphone, London
DN 173A
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The New
ninnionsisiniummt

Table
Radiogramophone

This is Britain's finest Export
Radiogramophone-far away ahead
in appearance, technical design and
performance. Long range
with R.F. stage. Electrical
Bandspreading. Twelve and a
half inches of scale length to each
separate bass and treble controls.
A.C. operation only.
Model-TRG. 7856.

'Most waastic, solout a t 1,ecard,
AMBASSADOR RADIO & TELEVISION LIMITED. PRINCESS WORKS, BRIGHOUSE, YORKSHIRE, ENGLAND.

Transformers

incorporating

"C" cores or

conventional

construction

Si TRANSFORMERS
based on sound design and are
manufactured to the highest standards
called for in the electronic and com-
munication fields. Consult us for
your next transformer requirements.

N.B.. MANUFACTURERS AND TRADE ONLY

STEWART TRANSFORMERS Ltd.
75, KILBURN LANE, LONDON, W.IO  LADbroke 2296/7

Features
that SELL...
Garrard multi -
speed record
changer.
High Fidelity
sound system.

RCA TRANSMITTERS. Type ET -4331. I kW. (telephone);
1.4 kW. (telegraph). Frequency range 3 Mc/s to 20 Mc/s.
RCA TRANSMITTERS. Type ET -4336. Complete with original
speech amplifier, crystal -multiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.
COLLIN'S T.C.S. 6, 9, 12, 13. Complete equipment:- Trans-
mitter, Receiver, Rotary Converter (12 v.), Remote Control,
Aerial Coupling Unit, Microphone, Key and Connecting Cables.
MULTI -CHANNEL TRANSMITTER T-4/FRC, with modu-
lators MD-1/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output.
W.S. No. 19 & 22. Both complete with installation kit.
Tropicalised. New.
40 Line F & F TELEPHONE SWITCHBOARDS (complete).
V.H.F. TRANSMITTER Type 11318 or I. Frequency coverage
100/156 Mc/s. 50 watt output. Tropicalised. New.
A.R.88Ds, AR887 L.F.s, R.109.
METAL RECTIFIERS Type 16, D.C. output 10 amps at 22 v.'
input 200/250 v., 50 c/s.

PETROL GENERATOR Type P.E. 95 G (10 k.w.).
All above items in excellent working condition.

Working demonstration upon request.
SPARES A large selection available for SCR399 (BC6I0).

ET4336, SCR6I0, FEE Telephones, and Tele-
printers type 7B.

TX VALVES 805, 807, 813, 861, 66A, 100TH, 250TH, and many
others.

Large stock of Tx condensers crystals, and other components.

P.C.A. RADIO
Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON,W.6

Telephone : RIV 8006/7
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genierCel
Selenium, Germanium AN.

Silicon
Rectifiers

Devices

Examples representative

of the wide range of
Selehium, Germanium

and Silicon rectifiers and

devices can be seen on

STAND NO. 117

National Radio Show

Standard Telephones and Cables Limited
Registered Office : Connaught House, Aldwych, London, W.C.2

RECTIFIER DIVISION: EDINBURGH WAY HARLOW ESSEX



90 WIRELESS WORLD SEPTEMBER, 1956

HIGH TEMPERATURE
LIGHTWEIGHT RECTIFIERS

 For operation in ambients of
up to 85°C

 Elimination of cooling fins for
compactness

 Light alloy construction for
lightweight

 High stability
are some of the salient features of this
new range of rectifiers, primarily
developed for Service requirements,
but now available in production quan-
tities for all applications. Units can
be supplied with various finishes to
comply with RCS.I000 categories
H.I and H.2.

Details of this new range of

'413WESTALITEN
RECTIFIERS

can be obtained from See

J
them on STAND No. 102, Radio Show, August 21st to September 1st.

Dept. WW.9. WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Way, King's Cross. London, N.I. TERminus 6932.

NORTHERN
N/WEST AUDIO N/EAST

HartlepoolArdwick 5762 CENTRES 2764

LANCASTER HI -FIDELITY COMPANY
of

MANCHESTER & WEST HARTLEPOOL
Stock all leading makes of quality equipment

AMPLIFIERS
R.C.A.
Acoustical
Goodsell
Leak
Armstrong
Pamphonic
Rogers
Pye

Sound Sales

SPEAKERS
Wharfedale
Goodmans
Pamphonic
Barker
Kelly
Stentorian
Sound Sales
Adams
G.E.C.
Tan noy

MOTORS
Garrard
Connoisseur
Collaro
Lenco

PICK-UPS
Connoisseur
Ortofon
Leak
Tannoy
Lowther
Gold ring
etc. etc.

TUNER
UNITS
(FM and AM)
Pye
Acoustical
Goodsell
Chapman
Armstrong
Dynatron

RADIOGRAM
CHASSIS
Armstrong 105
T.S.L. Empress

FERROGRAPH TAPE RECORDERS
Hire Purchase and Credit facilities

Both Branches have Direct Comparison demonstration showrooms

144 OXFORD ROAD
MANCHESTER 13

AND
105 YORK ROAD
WEST HARTLEPOOL

CO. DURHAM

BABY ALARM. Amplifier and loudspeaker in lovely walnut
case, with microphone and ten yards cable, including postage,
£7,2;6.

MORSE KEY (U.S. manufac-
ture), 7/- each.

TRANSMITTER/RECEIVER No. 22
2 mc.-8 mc. complete with all valves, power pack for 12 v. D.C.,
both installed in a carrier, headgear and microphone assembly.
All in excellent condition, very economical current consumption.
Ideal for mobile use.
Price £11/15/- each. Carriage 20/- extra.
Johnson's variable condenser type 500 E20 single 500PF
2,000 volt. 9/- each.

SPARE PARTS FOR AR 88-D. & L.F.
Each

Mains transformers £4
Output transformers 30/-
Filter chokes 25/-
I.F. transformers 15/-
V.F.O. transformers 15/-
I.F. Crystal transformers 15/-
Main Var. Condenser 35/-
Block condenser 13 x 4 mF. 25/6
Band switches 37/6
Antenna trimmers 3/6
Phasing trimmers 3/6
All the above spare parts are fully guaranteed to be in excellent
working order.

GOVERNMENT SURPLUS VALVES
A large selection available, please state your requirements.

J. P. ELECTRIC
156 ST. JOHN'S HILL . LONDON

MAIL ORDER
DEPT.

. S.W.11.
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WEYRAD
"H" TYPE COILS

HIGH EFFICIENCY COILS PROVIDING CONTIN-
UOUS COVERAGE FROM 12-2,000 METRES IN
SIX BANDS.
SEPARATE AERIAL, H.F. TRANSFORMER AND
OSCILLATOR COILS FOR EACH BAND.
MEDIUM AND LONG WAVE COILS ARE WOUND
WITH LITZ WIRE TO ENSURE THE BEST POSSIBLE
PERFORMANCE.
IRON -DUST CORES WITH THREADED BRASS
STEMS PERMIT FINE ADJUSTMENT WITHOUT RISK
OF DAMAGE TO CORES.
THESE COILS ARE RECOMMENDED FOR MANY
POPULAR CIRCUITS AND ARE WIDELY USED
FOR SERVICING AND CONVERSION PURPOSES.

H COILS, I.F. TRANSFORMERS AND COIL PACKS
ARE DESCRIBED IN OUR ILLUSTRATED FOLDER
. . . PRICE 3d.

RANGES

BAND I 800-2000 MTRS.

BAND 2 250-800

BAND 3 190-550

BAND 4 90-250

BAND 5 33-100

BAND 6 16-50

BAND 7 12-37

COILS ARE CODED ACCORDING
TO TYPE AND RANGE-

HAI = BAND I AERIAL.

H03 = BAND 3 OSCILLATOR

ALSO AVAILABLE " WEYRAD AM/FM RECEIVER " CONSTRUCTIONAL BOOK 2/6d.

WEYMOUTH RADIO MANUFACTURING CO., LTD.
CRESCENT STREET, WEYMOUTH, DORSET

Insidesyours- Outsides ours,-"
go v'

There is no need for you to wrestle with problems
of case production-you should be concentrating
on the insides and leaving the outsides to
IMHOFS-the instrument case specialists.

There are so many manufacturers who do-
they look at our range of " standards "
first and often make their choice there-
sometimes a modification is needed-even
a completely new design-but we haven't
failed them yet. Share your production
worries-call and see us. /ice

1230A

IM.1-10175
ALFRED IMHOF LIMITED
Dept. M9, 112.116 New Oxford Street, W.C.1. MUSeum 7878 (20 lines) LGB
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Another DALY Electronic Achievement

MOTOR STARTING

........ SAA41,A 1,4 aa A4 .....
44.14 AAA.. rotillit, Ana 4140.4. 4.4,1416, "sego., .1144,44.

p4A.4 .4.4. au+. 44.14

CAPACITORS IN REDUCED SIZES WITH

FULL VALUES AND WORKING VOLTAGES

SEND NOW for new leaflets with up-to-date information on
this new range of capacitors.

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 SPOT

WELDING EQUIPMENT  TEST -GEAR  MAGNETISATION EQUIPMENT

Behind DALY capacitors lies 20 years of making only
electrolytics, highly specialized experience which engineers
throughout the world are finding invaluable, and which is

readily available to you.

DA LY
ELECTROLYTIC CAPACITORS

CONDENSER SPECIALISTS FOR OVER 20 YEARS

DALY (CONDENSERS) LTD., WEST LODGE THE GREEN, EALING, LONDON, W.5. Phone: EALING, 3127-8-9 Cables DALYCON, LONDON

M. R. SUPPLIES Ltd.
(Established 1935)

Exclusive offers of first -grade ELECTRICAL MATERIAL for immediate delivery, care-
fully packed. Full and fair descriptions. Prices nett.
A.C. SOLENOIDS (Westool). Operating on 230/250 v. A.C., exerting an 8 lbs. pull of
1 inch when energised. Size 3 x 25 x 251n.. 18/6 (despatch 1/3).
DRAYTON E.G. GEARED MOTORS, 230/250 v. 50 c. 1 ph. Capacitor Induction, Final
speed 9.5 r.p.m., double -ended shaft, reversible, constant speed, very limited quantity,
brand new, at only £8/17/6 (des. 2/6). Will PRODUCTION and RESEARCH man-
agers please note that we hold large stocks of other F.H.P. Geared Motors from 1 r.p.m.
to 350 r.p.m., prices from E6/7/6 to £14/10/-, details of which are given in our List
GM/355-copy on request. We are regularly supplying most of the large industrial
fume, the Universities and Government Depts., with these first-class units. Our service
in this direction is unrivalled.
SELENIUM BRIDGE RECTIFIERS, new G.E.C., 12/15 volts 4 amps., 15/6, 24/30 volts
4 amps., 27/6 (des. 1/-). Do not buy doubtful re -builds.
MINIATURE L.V. MOTORS, 12/24 v. D.C. (or 24 v. A.C.). Body size 251. long by
life. dia., shaft lie. prof. fin. dia. Leads brought out for reversing. Here is the ideal
unit for models, car fans, etc., brand new in cartons, 10/6 (despatch 9d.).
MINIATURE RELAYS, 6,000 ohms 2 mA., Approx. 15 by If by lin 1 pole change -over.
Ideal for remote controlled models, 15/6 (poet 3d.).
VOLTAGE STABILIZERS-FREQUENCY INDEPENDENT. Very limited offer of
brand new Philips £80 units-exceptional opportunity. Input 180/250 volts. Frequency
range 47-51.6 cycles. Rating 150 VA. Output voltage 220 v. Regulation:-negligible
variation between 0 and 100% load. Rapid Response-time for complete recovery
1 cycle or 0.02 second. The stabilizer is temperature compensated over the range +
10 deg. C. to 50 deg. C. Further details, if required, on request, but we have very
few left. 627/10/- each nett (despatch 12/6).
TOTALLY ENCLOSED A.C. MOTORS (English Electric Co.). 230-250 v. 50 c. 1 ph.,
1,425 r.p.m. split -phase induction, ball bearings. Conservatively rated at 1/10th H.P.
for continuous duty-developing 1/6th H.P. Frame size approx. Tin. by Olin. dia.
Brand new-£31151- (despatch 5/6). We can 1111 a large variety of small motor require.
meats from stock.
OPERATION COUNTERS, latest G.P.O. type, electromagnetic, brand new, Sin. square
by 4in. long. Counting up to 9,999. Resistance, 2,300 ohms, therefore suitable for
electronic operation, 18/6 (des. 9d.). Also MECHANICAL type, counting to 999,
forwards and backwards, with re -set and flexible drive, size approx. lie- by 251n., flex.
drive 3M. long, at right angles, 15/6 (des. 1/-). These count one digit per rev. and can be
used for testing motor speeds.
HIGH DUTY AIR BLOWERS (or extractors). We have in stock a large and useful
range. Examples: powered with B.T.H. type CFO 2615 repulsion -induction motor.
Estimated delivery 1,500 c. ft./min. at fin. W.G. Overall length 24in., width 20in.,
height 181n. Inlet Tin. dia. Outlet 71n. by 3in. Weight approx. 1 cwt. Brand new,
in Original cases, £22/10/- (despatch mainland U.K. 20/-).
SYNCHRONOUS TIME SWITCHES 200-250 v. 50 c. Brand new Sangamo-Weston, in
compact black plastic housing 4in, dia. by 3iin. deep, providing up to three on -off
operations per 24 hours, with day -omitting device (use optional), capacity 20 amps.
A.C. (250 v.), 55/8/6 (despatch 2/-).
B.P.L. MEASURING INSTRUMENTS. Shelf -stock again available for immediate
delivery: 8.50 (5in. rectangular) 25, 50, 100 and 500 Microammeters, and 0/1 Milliamp.
Also 8.35 (354n. round) 100 Mlcroammetere and 0/1 Milliammeters. And others-
please enquire.

M. R. SUPPLIES, LTD., 68, New Oxford St., London, W.C.1
Telephone : MUSeum 2958

,[ BRADMATE 
(RECD. TRADE MARK)

Announcing New

BRADMATIC TAPE AMPLIFIERS

PROFESSIONAL RESULTS
AT 7A INCHES PER SECOND

The new type 10 record/play amplifiers have an overall recorded frequency
response of 30 to 15,000 cycles within 4 db. at 7* inches per second with a
signal-to-noise ratio of 50 dbs. unweighted.

Two models are available: The type I0/7A which is designed for normal
half-track monaural record and playback whilst the type I0/7AS is monaural
half-track record and stereophonic playback for reproducing stereosonic
tapes.

All units are set up to C.C.I.R. characteristics and will reproduce pre-
recorded tapes with optimum results.

Both models are constructed on two chassis, the record/play amplifiers on
one with the power pack and bias/erase oscillator on the other. No output
stages are included, the equipment being designed to feed any normal
main or preamplifiers at present available.

The type I0/7A and 10/7AS will also shortly be available built into a Console
cabinet complete with a model 5D tape deck.

Further details on application.

BRADMATIC LIMITED for high fidelity, tape desks, magnetic sound
heads and accessories.

BRADMATIC LIMITED
Station Road, Aston, Birmingham 6
Telephone: East 2881-2. Telegrams: Bradmatic, Birmingham.
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PREMIER RADIO COMPANY
COMPACT GRAM AMPLIFIER

Suitable for any type of
Pick-up. Volume and tone

control fitted with knobs
Overall size 71 in. long x
351n. wide x 241n. high.
Complete and ready for use

f2. 19, 6
Plus pocking and postage 2/6

ILLUSTRATED LIST AVAILABLE GIVING
FULL DETAILS OF BUREAU TYPE

CABINETS

BARGAIN OFFER
DARK SCREEN FILTER IN TRIPLEX GLASS 18in.
x 14in. SUITABLE FOR ALL TUBES UP TO 17in

10/, PLUS PACKING AND POSTAGE 3/-. LATEST
TYPE RUBBER ESCUTCHEON SUITABLE FOR
17in. RECTANGULAR TUBES AT A SPECIAL
PRICE OF 10/... PLUS PACKING AND POST 1/6.

We carry a comprehensive stock of com-
ponents by all leading manufacturers.

COMMUNICATION

RECEIVER
P.C.R.2.

Send for leaflet
6-Va ve 3 wavebands 13-50, 190-570 and 900-
2,000 metres, in black case with crackle front,
illuminated calibrated dial, flywheel tuning, size
171 x 10 x 8in. Cash E7/101., plus packing and
carriage 10/6. Supplied complete with built-in
A.C. Power Supply. Brand new and ready
for use. Cash E9/19/6, or H.P. terms. Plus
packing and carriage 10/6. Circuit diagram avail-
able, 9d. post free.

A RANGE OF BAND 3 AND F.M.
AERIALS IS NOW AVAILABLE

Air spaced co -axial wire, 1/9 per yard.

Teletron Ferrite Rod Aerials. Medium
Wave 8/9. Medium Long Wave 12/9.

PREMIER VARIABLE IMPEDANCE
" MATCHMAKER " M.0.15 OUTPUT

TRANSFORMERS
Designed to meet the demand for an efficient variable
ratio Output Transformer, 11 ratios from 13: 1 to 80 1,
all centre tapped and can be used to match any output
valves either single or push-pull Class " A," "AM.," "AB2 "
or " B " to any low impedance speech coil or combination
thereof. Primary Inductance 50 henries 15 watts audio
100 mA., Price 45/-.

PREMIER MAINS TRANSFORMERS
All primaries are tapped for 200-230-250 v. mains 40-10
cycles. All primaries are screened.
SP175B, 175-0-175, 50 mA., 4 v. 421 1 a., 4 v. 4E1

2-3 a. 15/-
5P3606, 350-0-350, 100 mA., 5 v. g 2-3 a., 6.3 v

g 2-3 a. 21/-
5P351A, 350-0-350, 150 mA., 4 v. g 2-3 a., 4 v. @

3-6 a., 4 v. g/ 1-2 a.,4 v. @ 1-2a 30/-
5P352, 350-0-350, 150 mA., 5 v. © 2-3 a., 6.3 v. g

2-3 a., 6.3 v. 0 2.3 a 30f-
5P425A, 425-0-425, 200 mA., 6.3 v. @ 2-3 a., 6.3 v.

023.5 a.,5 v. @ 2-5 a 52/8
250-0-250, 80 mA., 6.3 v. 06 4 a., 5 v. @ 2 a. 19/6
350-0-350, 80 mA., 6.3 v. g 4 a., 5 v. gi 2 a. 19/6
200-230-250 output 3 v.-30 v. @ 2 a. 17/6

PUSH-PULL OUTPUT TRANSFORMERS. 2x 6V6 into
2/3 ohms, 5/6, post free.

BATTERY CHARGERS
200.250 v. A.C. Will charge 2 v., 6 v. and 12 v. Car
Battery at 1 amp. Housed in strong metal casing.
Finished in Green hammered enamel. Size 6in.
long, 3Iin. wide, 3iin. high.
Guaranteed 12 mths. The
above unit is manufactured
by PREMIER and does not
contain Ex -Govt. com-
ponents.Plus

2/6 P. and P. 35/6

MAKE YOUR OWN ROD AERIAL
Ferrite rod 6in. x Ain., complete with descriptive con-
struotional details. These aerial rods are suitable for
medium and long wave reception. Price 5/3, poet free.

THE JASON "ARGONAUT"
MW/FM DESIGN

All Premier Componenls are designer approved

The very latest FM Receiver design PLUS
a medium waveband, as described in " The
Radio Constructor." ALL components to
build the complete Receiver, including
output stage, may be purchased for E15/5/-,
or all components less output stage but in-
cluding Power Supply, for E13/19/6, plus
packing and postage 3/6 on each. The chassis,
front plate, dial, flywheel drive assembly
special tuning condenser and wavechange
switch (which includes main switch) supplied
completely assembled. This is also available
separately at E4/4/- plus packing and postage
2/6.

SEND 21d. STAMP FOR OUR
1956 CATALOGUE

PORTABLE TAPE RECORDER CABINETS
All Repine covered

Tape Deck Amplifier Type Price
Lane Mk. VI Premier Mk. VI £411916
Lane Mk. VI Premier de Love 64/10/6
Truvox Mk. III Truvox C T.D.3 84/4/ -

Plus Postage and Packing 5/-.

RECTIFIERS
E.H.T. Pencil Type S.T.O.

Type IC3/25 650 v. 1 mA. 4/7
K3/40 3.2 kV. 1 mA. 8/-
K3/45 3.6 kV. 1 mA. 8/2
K3/50 4 kV. 1 mA. 8/8
K8/100 8 kV. 3 mA. 14/8
N3/160 12 kV. 1 mA. 21/6
K3/180 14.4 kV. 1 mA. 24/6

H.T. Type S.T.C.
Type RMI 125 v. 60 mA. 4/-

EMS 125 v. 120 mA. 4/6
,, RM3 125 v. 125 mA..., 5/6

RM4 250 v. 250 mA. 18/-
L.T. Type Full Wave

12 v. I amp.
12 v. 2.5 amp.
12 v. 4 amp.

8/-
12/8
19/6

T.S.L. ELECTROSTATIC SPEAKERS
Type LSH75 Price 12/6
Type LSH100 Price 2I/ -
Type LSH518 Price 17/6

SPECIAL OFFER
Limited Quantity

The well-known Band 3 Univerter In chassis form suitable
for any home -built or commercial Television, will fit into
existing Cabinet complete with own A.C. Power Supply,
tested and ready for use, two models, London or Midland.
Cash price 66/6/-, plus packing and postage 3/6.

LATEST B.S.R. MONARCH
4 -SPEED AUTOCHANGER

Designed to play 12in., 10in. and 71n. Records intermixed
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.C. mains. 29/15/-, plus packing
and postage 5/-. Deposit 25/- and 8 monthly payments of
25/-.
B.S.R. TU8 3 speed Record Player 64/12/6 plus 2/6,
post and packing.

LATEST TYPE
3 -SPEED

SINGLE
PLAYER

By famous
manufacturer with
crystal turnover head, for use
on 100-250 v. 50 cycle A.C.
mains. 66/19/6. Plus pkg. A can. 5/-.

LOUDSPEAKERS
ELAC ELLIPTICAL 7In. x 4in. 21/10
PLESSEY 12in. 37/6
ELAC-81n. dia. Moving Coil 3 ohms imp. 21/-
PLESSEY 8in. dia., Mains Energised, 3 ohms

imp. (600 ohms field) with Pentode Transformer

PLESSEY--8in. dia. Mains Energised, 3 ohms
imp. (600 ohms field) 10/6

PLESSEY-101n. dia. Moving Coll, 3 ohms inv 63/6
0OODMANS-121n. dia. Moving Coil, 15 ohms

Plus 5/- packing and carriage £9/2/9
GOODMANS-Axiom 150 £10/15/9

Plus 5/- packing and carriage.

12/6

MINIATURE TUNING CONDENSERS
2 -gang .0005 mfd. with trimmers, 6/9.

ITEM CASH PRICE
CREDIT TERMS H.P. TERMS

DEPOSIT
MONTHLY

PAYMENTS DEPOSIT
MONTHLY
PAYMENTS

£ s. d. £ 5. 4. £ s. d. £ e. d. £ a d.
Premier Bureau Cabinet 16 16 0 2 2 2 (8) 2 1 9 8 8 0 (12) 15 8
Premier Bureau de Luxe Cabinet 17 0 0 2 2 8 (8) 2 2 3 8 10 0 (10) 19 0
Rogers Amplifier and Pre -amp. 28 0 0 3 4 0 (8) 3 4 0 13 1 3 (12) 1 4 0
Mullard EAR/5/10 18 18 0 2 7 3 (8) 2 6 6 9 9 3 (8)1 8 3
Mallard EAR/6/10P 24 3 0 3 0 6 (8) 2 19 5 12 2 0 (12) 1 2 4
Leak TLIO 28 7 0 3 11 0 (8) 3 9 9 14 3 0 0211 6 4
Garrard Transcription Type 301 lees PRJ 26 8 3 3 8 0 (8)3 5 0 13 4 0 (12) 1 4 6
Garrard Transcription Type TA/AC Unit 11 6 7 1 8 7 (8) 1 8 6 5 12 7 (8)1 2 4
Garrard Transcription Type TA/AC/DC

Unit 19 10 5 2 9 2 (8)2 8 0 9 15 0 (10)1 1 9
Garrard Changer Type RCSOM AC/DC 26 3 5 3 5 5 (8) 2 10 1 13 1 9 (12) 1 4 3
Garrard Changer Type RC98H AC 19 17 7 2 9 1 (8) 2 9 0 9 19 4 (9)1 4 6
Lenco Transcription Unit Model F50-8 com-

plete with P/U. 21 16 2 2 14 6 (8) 2 13 8 10 18 8 (12) 1 0 2
Goodman. Axiom 102 Speaker 10 7 9 1 5 0 (8)1 6 6 5 3 9 (6) 1 0 8
Goodman, Axiom 150 MK. 1. 10 15 9 1 7 1 (8)1 7 4 5 7 9 (6)1 1 4
Goodmans Axiom 22 MK. 2 15 9 0 1 19 0 (8)1 1 8 7 14 4 (8)1 1 10

207 EDGWARE RDe, LONDON, W.2.
AMDangatdoonr 4033

3271
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You'll do better
aid:heti/4-c /1/444)-

&NM MINNS/

* 13 CHANNEL DESIGN No. 1
MAY BE BUILT FOR L32 - 7 - I I OLFinc ce T.

* 5 CHANNEL DESIGN No. 2
MAY BE BUILT FOR £27-9-4 sc cos.

BUILD IN 5 EASY STAGES. FULL CONSTRUCTIONAL
DETAILS AVAILABLE. INSTRUCTION BOOK 3/6 POST
FREE INCLUDES BOTH DESIGNS.

CONSOLE CABINETS with full length doors for I4in., CONSOLE CABINETS, Half door, previously advertised, still
I6in. and I7in. tubes PRICE £14/14/-. H.P. Terms: Deposit available at L12/12/-. H.P. Terms: Deposit L6/6/- and 8
f7/7/6 and 9 monthly payments of 18/6. monthly payments of 18/3.

On above cabinets add 21/- for pkg. & carr.

The NEW "PREMIER" TAPE RECORDER
* Case finished in Brown and Antique Fawn. Size
15in. x x Thin., with the very latest type
continental gilt fittings. For A.C. mains 200-250 volts,
50 cycles.

* Two speeds n and 37in. per sec., playing time of 1 hour
and 2 hours.

* Standard 7in. reels 1,200ft.
* Drop -in tape loading.
* Positive brakes, no tape " spilling " after braking.
* Fast rewind forward or reverse without removing tape.
* One knob deck operation.
* Amplifier may be used for gramophone or microphone

purposes giving high -quality reproduction.
* Superb reproduction of pre-recorded tapes.
* Microphone compartment.
* Complete with reel of Scotch Boy Tape (1,200ft.), spare

reel and
* Acos type 33-1 microphone.
* Latest type Lane Mark 6 Tape Deck.
* Dual input channels providing mixing facilities.
* Detachable lid and control cover.
* Control panel finished in matching colours with the tape

deck.
* Elliptical speaker of the latest type 7in. x 4in.
* Magic eye recording level indicator.

L5
PAYMENTSDESIT OFs or

CASH PRICE £40 plus 21!- pkg. & carr.

visg0.411111*

PREMIER RADIO COMPANY,
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MAY BE
BUILT FOB

with PREMIER

4 WATT AMPLIFIER
BMAUIYLTBFEOR £4 10 0

Plus 2/6
Pkg. & Postage

A steel case is now available, complete with
engraved panel, for 15/6 extra. The amplifier
may be supplied complete for £5/51- plus
pkg. and post 3/6, or fitted in case at £61 -/-
plus pkg. and post 3/6. Engraved panel 3/6.
Post Free.

3 BAND SUPERHET
RECEIVER

£7 . 1 9 . 6 Pkg. Footage

2 -BAND TRF RECEIVER MAY BE
BUILT FOR £5.15.0 plus pkg. & post 3/ -

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12in. x
6lin. x 5 iin. in either walnut or ivory bakelite
or wood. Individual instruction books 1/ -
each, post free.

T.S.L. LORENZ
SOUND SYSTEM

Type LP 312-2
Consists of a 121n. Unit and
two LHP66 Treble Units,
Co -axially placed to give the
widest listening angle. Bass
and treble Units have
magnetic systems of the
highest efficiency, each
magnet having a flux density
of 17,000 gauss. This
Speaker system gives a level
response from 20 to 20,000
cycles.
Leaflet available giving full
details. Price £14/1916.
H.P. Terms available. Post-
age and packing 7/6 extra.

Cross -over Unit designed for the
LP 312-2 29/2/0 Plus P. & P. 1/6.
Single Treble Unite available
separately at 39/8 each plus
packing and postage 1/- extra.
Improve your existing Speaker
system with this Unit giving an
output of 2 k/c to 20 k/c ± 1 db.

A range of ilfgh Fidelity Ampli-
fiers, Speakers and Record Players,
the following makes in stock: -
Leak, E.A.R., Rogers, Goodmans, Wharfedale, W.B.
Stentorian, Lorenz, B.S.R., Collar°, Garraid, Lenco
Connoisseur.
We shall be only too pleased to demonstrate any of the
above equipment.

Why
not

make
the

44 best !

MULLARD

AMPLIFIER KIT
All the components for model 510, PLUS pre-
amplifier on one chassis (total six valves)
chassis gold hammer finished. May be purchased
for £12/12/- plus pkg. & post 7/6, or pre-
amplifier and tone control in a separate unit
£14/14/- plus pkg. and post 7/6.

CAN WE
HELP YOU!
IF THE EQUIPMENT OR COM-
PONENTS YOU REQUIRE ARE
NOT IN OUR ADVERTISE-
MENT, DON'T HESITATE TO
WRITE TO US -WE PROBABLY
HAVE THEM IN STOCK.

THE NEW TSL FM TUNER
MARK 2

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 on H.P. terms, deposit £8/15/- and 9 monthly
payments of £1/1/8. Credit terms, deposit
£2/3/9 and 8 monthly payments of £2/3/4.
Postage and packing 5/- extra.

ALUMINIUM CHASSIS 18 s.w.g.
Substantially made from Bright Alumin-
ium with four sides:

7 x 51. x 2in. 4/6 10 x 9 x 3in. .. 10/-
7 x 31. x 2in. 3/6 12 x 10 x 3in. .. 12/-

9} x 4} x 2in. 4/9 14 x 10 x 3M... 13/6
10 x 8 x 21in. 8/- 16 x 10 x 3M. .. 14/8
12 x 9 x 2 iin. 10/- 16 x 8 x 2iin. .. 11/5
14 x 9 x 11/ -

ALUMINIUM PANELS 18 s.w.g.
7 x 6in. 1/3 7 x 4in.

91 x 6m. 1/9 9} x 4in.
10 x 9in. 2/9 10 x 7in.
12 x 9in. 3/6 12 x 7m.
14 x 9in. 4/- 14 x 7in.
16 x 9in. 4/6 16 x 7in.
20 x 9in. 5/6 20 x 7in.
22 x 9in. 6/3 22 x 7in.

1/-
13
2/3
2/9
3/3
3/6
4/6
5/ -

ALL DRY BATTERY PORTABLE

RADIO RECEIVER
MAYBE
BUILT FOR£7. 8 . 0 Pkg. & BZita3:e

4 Miniature valves in a superhet circuit cover-
ing medium and long waves, Rexine covered
cabinets Min. x 10in. x Min., in two con-
trasting colours, wine with grey panel. Ins-
truction book 1/6 post free, which includes
full constructional details and list of priced
components.

WILLIAMSON AMPLIFIER
MAY BE et .

I1

arpluosak7g/fig

BUILT FOR Z
Supplied completely wired and tested for
£20, or available on H.P. or Credit terms,
postage and packing 101-.

PRE -AMPLIFIER & TONE CONTROL UNIT
Available completely constructed, £5151-,
plus 2/6 packing and postage.

The most
efficient
BAND III CONVERTER available
Includes 2 valves plus metal rectifier utilis-
ing the latest circuit technique. Midland,
North and London Models A.C. Mains only
200/240 V., complete with power supply.
Provision is made by means of a four position
switch to cover all Band III channels. Size -
Height 2lin., Width Skin., Length Sun.'.

PRICE
. 8 . 0 Plus 6

COMPLETE 8 pkg. &
2c1arr.

Credit Terms: Deposit £1/1/4 and 8 monthly
payments of £1/2/1.

AM/FM RADIOGRAM CHASSIS
The latest "Dula" Model /1.4

7 Valves (including Magic Eye). Ferrite Rod
Aerials on medium and long "Gorier"
permeability Unit on FM. A.C. mains 200-
250 volts. Cash price £27/16/- or on H.P.
and Credit Terms. Plus packing and carriage
7/6 extra.

METER RECTIFIERS. Miniature type with
leads 1-5 mA. 6/9, post paid.

SEND FOR DETAILS OF OUR

H.P. AND CREDIT TERMS

TERMS OF BUSINESS:
Cash with order or C.O.D. over £1. Please
add 1/- for Post Orders under 10/-, 1/6 under
40/-, unless otherwise stated.

201, EDGWARE RD., LONDON, W.2. Tel: Ambassador 4033 & Paddington 3211
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... now Monarch completes the

day!

In many thousand homes throughout the American Continent, the Monarch
U.A.8 four -speed automatic record changer is already a firm family favourite.
Nightly it demonstrates its versatility and flawless fidelity-faultlessly. And it will go
on doing so for many, many years to come !

The Monarch's superb performance and reliability have earned it top honours with
leading American set makers. And in
this traditionally hard market,
honours are truly earned.

,..k..Many manufacturers now install
PII the Monarch exclusively, for, apart

from its fine performance, they have
found it free from profit -consuming
after -sales problems.
Please write for U.A.8 data sheet.

0113
I Four Speed Autochanger

BIRMIMGHAM SOUND REPRODUCERS LTD., MONARCH WORKS, OLD HILL, STAFFS.
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Transistors for the Experimenter

As in previous years, one of the Mullard contributions
to the 1956 Radio Show is a stand supplying technical
information to all those who use valves and other
electronic devices-whether at work or for their hobby.
These enthusiasts are often described generally as
home constructors, but many professional engineers,
dealers, service engineers, teachers, and students are
included among their number. Our publication on
transistors this year is called "Transistors for the
Experimenter". Deliberately the rather vague term
`experimenter' has been introduced to cover a wide
range of interests and
requirements. The title
does not mean that the
booklet has a restricted
appeal: on the contrary,
nobody need feel left
out.

Transistors give us all
the opportunity to start
afresh and to follow the
subject through from
its beginnings. A very
large part of the booklet
has therefore been de-
voted to the more in-
structional aspects of
transistor applications.
More important, many
circuits are given in the
later pages. Most of the
circuits are new, and
the text has been com-
pletely revised and made
several times larger than
that given in "Junction
Transistors for the
Home Constructor".
Material which has
appeared in earlier
advertisements in this
series has been included.

Particular interest this
year centres round the
low power output 0072
junction transistor. Two
circuits for a 200mW amplifier are supplied, one for
operation from a 6 -volt supply and the other for 4.5V.
The output and sensitivity are sufficient for small
portable equipment such as gramophones and personal
radio receivers. A crystal pick-up will drive the
amplifier fully. A number of possible r.f. front -ends
for the amplifier are described, though the sensitivity
requirements of these r.f. circuits are such that in
general the amplifier will not be driven to its full output.

Circuits are included which show how the personal
receivers can be made in a form which feeds into an
insert earpiece. Other new circuits are: a two -transistor
R -C coupled sinusoidal oscillator; a symmetrical
multivibrator; a bridge balance indicator; and a
sensitive e.h.t. voltmeter.

Each circuit is accompanied by notes which show,
for example, the possible uses and operating ranges
of the equipment. An explanation of the mode of
operation of the circuit is given to help the reader grasp
the applicational information in the rest of the booklet.

After the circuit des-
criptions the remainder
of the booklet is fairly
general. The design of
transistor circuits is by
no means a hit-or-miss
or empirical affair. Al-
though reasonably full
design procedure is des-
cribed to show not only
how it's done, but that
it can be done, the more
immediate and practical
methods are not neg-
lected.

Following some intro-
ductory notes on the
circuit configurations
etc., the most important
new material comes
under the following
headings. Small -signal
al. stages shows how
small -signal parameters
are applied to the earlier
stages of amplifiers.
D.C. stabilising gives a
full treatment of this
topic, including the pre-
ferred system using a
potential divider and
emitter resistor, and
shows how production
spreads are allowed for.
Large -signal al. stages

is devoted chiefly to Class B and the design of the output
stage of the 200mW amplifier, with examples. Further
sections indicate the problems encountered at high
frequencies and in oscillator and switching circuits etc.
Transistor data contains a discussion on the choice of
limiting values.

"Transistors for the Experimenter" can be obtained at
our Radio Show stand or after the show from the
address below. No charge is made for this publication.

D2A
DEALERS: SERVICE ENGINEERS: HOME CONSTRUCTORS: You
are invited to visit the Mullard technical informa-
tion service in Demonstration Room D2A.
TAPE RECORDER ENTHUSIASTS: Circuits for recording
and playback amplifiers are on view. Two circuits
are described, with constructional information,
in a free booklet "Circuits for Tape Recorders".
One circuit is for a unit to feed into a high quality
amplifier such as the '5-10'. The other unit is self-
contained and gives an output of about 3 watts.
AMPLIFIER CONSTRUCTORS: Built-up amplifier circuits
and the f.m. tuner unit are specially displayed.
Constructional details of these circuits are given in
"High Quality Sound Reproduction" (on sale,
price 3s. 6d.). A supplement giving additional inform-
ation is being issued free. The free leaflet on the
3 -valve 3 -watt amplifier is being re -issued and shows
an improved and slightly modified circuit.
TRANSISTOR STUDENTS: Get your free copy of "Tran-
sistors for the Experimenter". Many circuits are
described including miniature receivers, pre-
amplifiers, and 4.5 -volt and 6 -volt versions of the
200mW amplifier.
Something for Everybody: Demonstration Room D2A
is divided into two parts. General technical enquiries
will be answered in an open 'forecourt'. Literature is
distributed here, and there is also a display of non-
working equipment built from Mullard circuits. Working
models of the circuits are located in a demonstration
room leading off the forecourt. Constructors can
examine and compare the circuits and discuss problems
with the engineers.

e-Th
Mullard

T.S.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2
MVM 361
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A

TO SPECIFY
THE ASSEMBLIES

Replace the " Fr prefix on the flying
lead valve code with one of the follow-
ing prefixes :-

FF-unscreened on P.T.F.E. base
XF-unscreened on nylon -loaded P.F.
SF-screened on P.T.F.E. base

SX-screened on nylon -loaded P.F.

Thus an F/6064 in a screened, P.T.F.E.
assembly would be specified as SF6064.

first in the field
with the complete

FLYING LEAD
VALVE ASSEMBLIES

(BASSIS
/8101/NTIN6

BRIMAR are now able to offer a range of fly-
ing lead miniature B7G & B9A valves assem-
bled on moulded bases suitable for chassis

mounting and using the same fixing holes as the
corresponding valveholders for plug-in valves. Two
types of assembly are available: unscreened, with the
valve mounted on a base only, or screened with a
close fitting blackened metal can which provides
electrical screening and conductive cooling of the
envelope. Both these assemblies can be supplied
with the bases moulded in nylon -loaded P.F., or in
P.T.F.E. The nylon -loaded P.F. base has good elec-
trical properties and is suitable for general use up
to about 200 Mc/s, and the P.T.F.E. base, which is
heat and moisture resistant with excellent electrical
properties, may be used for all frequencies, under
arduous conditions such as in situations of high
humidity.

 Simplified and improved method for mounting
wire -ended valves.

 Saves time in soldering.
 Eliminates contact resistance.
 No intermittent pin contact resistance troubles.

r--- gtandard Telephones and Cables Limited
Regd. Office: Connaught House, 63, Aldwych, London, W.C.2

FOOTSCRAY SIDCUP KENT FOOtscray 3333
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Cosmocord's New Premises
mean even better all round service

to all users of ACOS products

re nie-freid
6)-V,W4044 *effi,

116:°(ea Ad-r.elik ille
6 74

COME
TO THE

radio show
EARLS COURT
AUG 22 SEPT

STAND No. 202

An expanding business needs expanding premises, and as the
limit has been reached at our Enfield Works we have moved
to modern and much larger premises at Waltham Cross-
right next to the railway station. Here we have more elbow-
room for continued progress in the development and
manufacture of ACOS Pick-ups, Microphones and Plastic
Mouldings-and for providing even better service to
customers throughout the industry.

* Incidentally, customers in the London telephone
area who wish to telephone us can do so on the
automatic system by dialling WA4 J2o6.
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" BELLING - LEE "
NOTES

New Collapsable Aerials
We always look upon the Radio

Show as our New Year's Day, so
with this issue another year com-
mences. May it be a prosperous one
for all our readers.

It is not often that we advertise
aerials in the Wireless World though
we talk about them quite a lot. The
new range illustrated alongside is
quite cunning and should appeal to
the practical man. The time taken by
the writer to position the crossarm
and element correctly ready for fixing
to the mast was under 45 seconds,
without instruction or previous know-
ledge. Needless to say electrically they
are up to the usual high " Belling -
Lee " standard.

Emley Moor
We had a most successful lecture

tour in July in Leeds, Sheffield and
Hull. In each place we were able to
show a good test card. We were a
little surprised how through
in Hull 70 miles away. Apparently
the signal is disappointing in parts of
Harrogate but we have hopes that
some improvements may result from
an alteration to the aerial which will
have materialised by the time you are
reading this.

We must remind readers, particular-
ly those who may be connected with
the Press, that the test transmitter is
no longer our property. G9AED is
"off the air." It now functions as an
I.T.A. transmitter and is manned by
the Authority, so enquiries as to
schedules, power, etc., should be
made to them at Princes Gate. We
are still interested in, and anxious
to get reception reports so please let
us have them and we will send the
QSL card illustrated here.

Q S L .
IT'

111.01. 1 'SSA S

Thanl, you to, you, ,epo,

Advertisement of
BELLING & LEE LTD.

Great Cambridge Rd., Enfield, Middx.
Written 18th July, 1956

°BELLINGLEE

Collapsable
AERIALS

One-piece arrays cut erection time-
eliminate danger of lost parts-
and ensure correct assembly !

The present trend being to produce aerial arrays
partly pre -assembled, we announce a range of
band III aerials designed to cut erection time
and yet provide maximum stability in use.

We have avoided the two extremes already
in existence both here and in America -the
completely pre -assembled array, and the one
that locks in position with little more than a
shake. Both these have disadvantages :
the first take up far too much room in the
distributors' stores, while the second
method is too expensive if sufficient
mechanical strength is to be ensured.

We have taken the middle course, and
we are describing our aerials as
"collapsable". (The dictionary defini-
tion of this word is " capable of being
collapsed as for packing ".) The cross -
arm leaves the factory in a carton with
all its elements loosely fixed, each
element with a dowel and a wingnut.
The elements are swung into position
so that the dowel engages with its
corresponding hole, ensuring perfect
location, the wingnut is then
tightened and the array is ready
to be fixed to the mast, the whole
operation taking a fraction of a
minute.

See them on

STAND 49
RADIO SHOW

ALL "BELLING -LEE" AERIALS
ARE GUARANTEED &

INSURED FOR THREE YEARS

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND

Telephone: Enfield 3322 Telegrams: Radiobel, Enfield
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IRMEN 0 THREE-PHASE
TRANSFORMERS

AN ENTIRELY NEW RANGE

;44--;--00t4 '04;00
The full range of E type cores is embraced by the new

Parmeko three-phase series, from miniature types to those
capable of handling up 2.5 KVA at 50 c.p.s. (or greater ratings at
higher frequencies). The smaller models are enclosed and her-
metically sealed,the larger transformers -impregnated to R.C.S.C.
standards -are built into open constructions. For complete details
and dimensions write for Parmeko leaflet 456/W/1

PARMEKO TRANSFORMERS
for the Electronic and Electrical Industries
PERCY ROAD, LEICESTER, ENGLAND
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An entirely new series of courses designed to teach Radio, Television and
Electronics more quickly and thoroughly than any other method. Specially
prepared sets of radio parts are supplied and with these we teach you, in your
own hone, the working of fundamental electronic circuits and bring you easily
to the point when you can construct and service radio receivers, etc.

Whether you are a student for an examination; starting a new hobby;
intent upon a career in industry; or running your own business - these Practical
Courses are ideal and may be yours at very moderate cost.

With these outfits, which you receive upon enrolment and which remain
your property, you are instructed how to build basic Electronic Circuits
(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and
servicing of complete Radio and Television Receivers.

NEW TELEVISION COURSE including a complete set of
equipment dealing with the design, construction and servicing of a high
quality television receiver.
Courses (with equipment) also available in many other engineering subjects.

COURSES FROM 15/. PER MONTH

NIWI THE PRACTICAL
WAY

of leap'
RADIO TELEVISION

ELECTRONICS

Complete 5 valve Superhet
3 -wave band receiver suitable

for A.M. or F.M. reception

OMPLETE
EXPERIMENTAL

COURSE

in RADIO ENGINEERINGC

and SERVICING

FILL IN COUPON

FOR

Mee
PROSPECTUS

r-To E.M.I. INSTITUTES,
Dept. I27X, Grove Park Road, London, W.4.

EMI INSTITUTES
An educational organisation serving the E.M.I. Group of Companies which include
"HIS MASTER'S VOICE," MARCONIPHONE, COLUMBIA, ETC.

Please send me your FREE book on Practical Courses. I

Subject(s) of interest

NAME

ADDRESS

SEPTEMBER/56 IC.68A I
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I

Standard
iD)

One of the ' Standard'
Video Cables is shown
being installed at
Television House,
Headquarters of I.T.A.
to connect the studios
with the main television
switching centre.

The latest advance by Standard in the

field of communication engineering is

the balanced pair cable for video trans-

mission, utilizing expanded polythene

as an insulant. This dielectric by its
greater mechanical rigidity allows a
more uniform location of the con-
ductors than previous designs and gives

an improved impedance uniformity,
while retaining the characteristics of
low attenuation and cross talk. These

screened circuits are ideal for short

television cable links.

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, W.C.2

TELEPHONE LINE DIVISION : NORTH WOOLWICH LONDON E.I6
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From microphone to aerial

through Marconi's experienced hands
In the surge of new television requirements, Marconi's have not
forgotten that the majority of countries still look to them first and
foremost for the supply, installation, maintenance and, in some cases,
operation of sound broadcasting systems. Moreover, television
programmes are not silent ; sound broadcasting equipment and
techniques must advance in step with vision. The unique experience
and advanced technical knowledge of Marconi's are at the disposal
of broadcasting authorities all over the world.

75% of the world's broadcasting authorities rely on Marconi Equipment.
Marconi Television equipment is installed at all B.B.C. and I.T.A. Television Stations.

Lifeline of Communication

ro

4,
0

MARCONI
Complete Sound and Television Broadcasting Systems

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX
LB 7
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yET another good reason for the confidence of Dealers

in Ediswan Mazda valves and further evidence of the

forward looking appro ach of The Edison Swan Electric Co. Ltd.

Ediswan's valve service depot at Brimsdown is organised

on modern " flow production " lines to give speedy service

on all valves returned under guarantee.

Cathode Ray Tube Service Depots in strategic centres

throughout the country minimise delays and expense on

Television servicing.

E D I SWAN
M A Z D A

VALVES & ALUMINIZED TELEVISION TUBES

RV. 16

THE EDISON SWAN ELECTRIC CO. LTD. 155 Charing Cross Road, London, W.C.2 and Branches
Telephone : Gerrard 8660 Member of the Group of Companies Telegrams : Ediswan, Westcent, London
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Hp in
the air

At the very heart of things,
electronically speaking, you will
find Mullard valves, tubes and

other advanced electronic devices.
In the sphere of modern aeronautics,

Mullard have supplied these
products to fit the specific needs of

Design Engineers who are concerned
in the origination and development

of new equipments. And quite
frequently, Mullard develop

something new both in type and
potential purpose, the benefits of
which are passed on to Industry
at large. Either way the result

is PROGRESS.

Down
to earth
The life's blood of progress is

research. Practical evidence of this
belief is to be found in the time and

resources Mullard devote to this
purpose.

At the S.B.A.C. this year, you will
find the Mullard Valve Information

Centre at Stand No. 240. This is
designed to serve as an informal
introduction to the authoritative

technical advisory service which is
always available for consultation

on any application

Mullard
e-Th

IMullard I

VALVES & TUBES FOR
AVIATION ELECTRONICS

MULLARD LIMITED
Communications and Industrial

Valve Department
SHAFTESBURY AVENUE

LONDON  W.C.2

107

ItAP
BENEVOLENT FUND

67 PORTLAND PLACE

LONDON, W.I.

cif MVT293a
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NEW ------
LEARN THE PRACTICAL WAY
- COURSES WITH EQUIPMENT

With many courses we supply actual equip-
ment thus combining theory and practice
in the correct educational sequence.

The equipment, specially prepared and
designed, remains your property. Courses
include: Radio, Television, Electronics,
Draughtsmanship, Carpentry, Photography
and Commercial Art,
Amateur S.W. Radio,
Electricity, Languages,
Mechanics, etc.

Equipment supplied upon enrolment and
remains your property.

INSPITYPES
THE ONLY POSTAL COLLEGE WHICH

IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION

POST THE COUPON TODAY
FOR OUR BROCHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER
150 CAREERS AND HOBBIES

THE ADVANTAGES OF E.M.I. TRAINING
* The teaching methods are planned to meet

modern industrial requirements.

* We offer training in all subjects which provide
lucrative jobs or interesting hobbies.

* The student is taken carefully and thoroughly
through his chosen subject.

* A tutor is personally allotted by name to ensure
private and individual tuition.

* Free advice covering all aspects of training is given
to students before and after enrolment with us.

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Accountancy
Advertising
Aeronautical

Engineering
Automobile

Engineering
Banking

Book-keeping

Building

Business
Management

Carpentry
Chemistry
Civil Service
Civil Engineering
Commercial Subjects
Commercial Art &

Drawing

Customs &
Excise Officer

Draughtsmanship

Economics
Electrical

Engineering
Electronics
Fashion Drawing
Heating &

Ventilating
Engineering

Industrial
Administration

Journalism
Languages
Marine

Engineering
Mathematics

M,C.A. Licences
Mechanical

Engineering
Motor Engineering
Photography
P.M.G, Licences
Police
Production

Engineering
Public Speaking
Radar
Radio &, Television

Servicing
Radio Engineering
Refrigeration
Retail Shop

Management
Salesmanship
Sanitation

Secretaryship
Shorthand 86

Typing

Sound Recording

Structural
Engineering

Tele-
communications

Television
Time & Motion

Study
Tracing
Welding

Writing
Workshop Practice
Works

Management
and many others.

Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.I.Mech.E,,

L.I.O.B., A.C.C.A,, A.C.I.S., A.M.Brit,I.R.E., A. M,I,I,A,, City & Guilds Examinations, ILS,A

Certificates, etc.

Courses from 151- per month

POST THIS COUPON TODAY
Please send without obligation your FREE book.

E.M.I. INSTITUTES Dept. 127k,

Grove Park Road, London, W.4.

NAME

ADDRESS

I SUBJECT(S) OF INTEREST
(We shall not worry you with personal visits) SEPTEMBER ic38*
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VORTEXION TAPE RECORDER

The amplifier, speaker and case, with detachable lid,
measures 81 -in. x 22zin. x 154in. and weighs 301b.

PRICE, complete with WEARITE TAPE
DECK E84 0 0

* The total hum and noise at 71 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 circum-
stances. 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 negligible.
* 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 .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 3.5 watts heavily damped by negative
feedback and an oval internal speaker is built in for monitor-
ing 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.

POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 volts, 120 watts,
50 cycles, within 1%. Suppressed for use with Tape Recorder. PRICE E18.

FOUR CHANNEL ELECTRONIC MIXER
is almost essential for the professional or semi-
professional where a number of different items have
to be mixed on one tape recording.
It is recommended by a number of tape recorder
manufacturers for this purpose.
Any normal input impedance can be supplied to
order, balanced or unbalanced, the standard being
15-30 ohms balanced.
The normal output is 0.5 volt on 20,000 ohms or less,
but 600 ohms is available as an alternative.
The steel stove enamelled case is polished and fitted
with an engraved white panel suitable for making
temporary pencil notes.
An internal screened power pack and selenium
rectifier feed the five low noise non-microphonic
valves.
Used in many hundreds of large public address installations, recording studios and Broadcasting Stations throughout the world.

VORTEXION EQUIPMENT can be seen and heard at Griffiths
Hansen (Recordings) Ltd., 32-33 Gosfield Street, Longhorn Street,
London, W.I. Open 10.30 a.m. to 9 p.m. (including Saturdays)
from Aug. 2Ist-Sept. 1st.

Manufactured by

VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: " Vortexion, Wimble, London."

PRICE L36 15 0
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When you buy
a tape recorder CdRUIVINGD
your choice will be governed by
two factors-
PRICE AND SPECIFICATION
The best tape recorder won't be cheap -
but it will be good value for money.

The Grundig 'Specialist' TK.820/3-D is the
best value for your money. Its presentation,
its versatility, its performance, its push-button
track changeover, makes it the only possible
choice for so many people. Provided the
machine has the facilities, appearance and ease
of control you demand, it remains to check
whether or not its specification will stand up
to your requirements.

Here is the complete technical specifica-
tion of the TK.820/3-D. Read it criti-
cally-and write to us if there is anything
else you would like to know.

GRUnDIG Makers of the finest tape
recorders in the world.

GRUNDIG (Great Britain) LTD., Dept. WW,
Advertising Dept. & Showroom:
39-41, NEW OXFORD STREET, LONDON, W.C.1
Sales Dept. & Works:
KIDBROOKE PARK ROAD, LONDON, S.E.3.
(Electronics Division, Gas Purification & Chemical Co. Ltd.)

`SPECIALIST'

Mains voltage: suitable for
A.C. only, 105 - 115, 190 - 210,
210 - 230, 230 - 250 volts, 50
cycles. Power Consumption:
approximately 90 watts maxi-
mum. Mains Fuses: 2 amps
(for 105 -115 volts), 1 amp (for
190 - 250 volts). H.T. fuses:
500 m/A Surge Resisting, 120 m/A Surge Resisting. Valve line-up:
EF 86, ECC 81, EL 84, EL 42, EM 71 + 2 metal rectifiers. Mains
tapping panel and fuses instantaneously available. Two tape speeds
- 31 ins/sec and 7} ins/sec: speed change instantaneous by elec-
trical means -heavy duty dual speed split phase induction motor:
recording time (with 1,200 feet recording tape) 2 x 30 minutes at 74
ins/sec -2 x 60 minutes at 31 ins/sec: half track recording, track
change without spool reversal: track changeover by press button
approximately 2 seconds. Trackbutton remains down to indicate
which track was played last: frequency range 50- 9,000 cycles at 31
ins/sec, 40 - 14,000 at 74 ins/sec: noise is down at least 40 dBs and
wow and flutter less than 0.3% at 74 ins/sec, less than 0.5% at 31
ins/sec.

Automatic stop foil at end of spools: fast forward and fast rewind
time approximately two minutes per full spool. Illuminated
precision place indicator: recording level meter by 'magic eye', tone
control for treble or bass emphasis.

Loudspeakers: elliptical high -flux permanent magnet moving coil
+ two 24 inch tweeters. Special four -position speaker control.
Connections for low impedance extension speaker and high im-
pedance external amplifier remote controls, earphones. Microphone,
diode and radio input sockets.

Overall dimensions: 17 inches x 174 inches x 94 inches. Weight
approximately 48 lb.

Retail Price 98 gns.

GD273

WESTON
panel instruments
Both round and rectangular models of moving iron, moving coil,
A.C. rectifier and H.F. thermocouple types are offered. In the
range of rectangular instruments, which have been intro-
duced to give the advantage of long, easily -read scales and to
harmonize with rectangular panels, certain models are
available is ith illuminated dials. Full particulars of types and
ranges available are to be found in leaflets
Lists Nos. W.1 and W.2, copies of which are available on request.

Larger instruments, both round and rectangular
and for switch boardor panel mounting, are also
available. These have scale lengths of 6in. and
6Iin. respectively.

SANGAMO WESTON LIMITED

Rectangular panel instruments are available with
scale lengths of 2.5in., 8.2in., and 4.2in.
These offer the advantage of an increase in scale
length of approximately 50% over their equivalent
round models, for which they can be used as
direct replacements using the same panel fixing
holes.

Round models are housed in cases of 2in., 21in.,
and 8}in. diameter and have scale lengths of
I.7in., 2.1in. and 2.8in. respectively.

Enfield, Middx Tel: ENField 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield
Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 41151
Branches: London, CHAncery 4971 . Glasgow, Central 6208 . Manchester, Central 7904 . Newcastle -on -Tyne, Newcastle 26867
Leeds, Leeds 30867 . Liverpool, Central 0230 . Wolverhampton, Wolverhampton 21912 . Nottingham, Nottingham 42403
Bristol, Bristol 21781 . Southampton, Soton 23328 . Brighton, Brighton 28497
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OLYMPIC HONOUR FOR BRITAIN

POWER
AMPLIFIER
Circuitry
A triple loop feedback circuit based on the famous TI../12.
The output transformer is the same size as in the TL/12.
Maximum power output: 10 watts.
Frequency Response: + 1 db 20 cis to 20,000 c/s.
Harmonic Distortion: 0.1%, 1,000 c/s, 7.5 watts output.
Feedback Magnitude: 26 db, main loop.
Damping Factor: 25.
Hum: -80 db referred to 10 watts.
Loudspeaker Impedances: 16 ohms, 8 ohms, and 4 ohms.

We are proud to announce that our TIA 2 amplifiers have been
chosen for use at the 1956 Olympic Games to be held in Australia.

It was in 1945 that H. J. Leak revolutionised the performance standards for audio amplifiers by designing the original
" Point One " series, and we became the first firm in the world to market amplifiers having a total distortion content of
0.1 per cent. This claim was received with incredulity, but it was subsequently confirmed by the National Physical
Laboratory and since then hundreds of TL/12 amplifiers have been used by the B.B.C., and Commonwealth and foreign
broadcasting authorities, and thousands have been used by recording studios, leading musicians and music -lovers
throughout the world. We were the only British exhibitor at the world's first Audio Fair which was held in New York
in 1949 and the volume of our exports to the United States of America has grown steadily since then.

Further development work resulted in our producing, at a much lower price but with the same high performance standards,

the TL/10 amplifier. The T1410 amplifier and "Point One" pre -amplifier received such an excellent reception when
they were first exhibited at the Audio Fair in New York in October, 1953, that we received an initial order for 1,000 sets.
Since then several thousand sets have been sold throughout the world. The output of the TL/10 is ample for high-
fidelity home music systems, and the quality of reproduction obtained is equal in every respect to that of the TL/12.
We always use the TL/10 amplifier and " Point One " pre -amplifier for our public demonstrations of high-fidelity
reproduction of gramophone records and radio. The TL/10 amplifier, when used with the best available complementary
equipment, gives to the music -lover a quality of reproduction unsurpassed by any equipment at any price. Even when
the complementary equipment falls below that of the best obtainable,

the use of these amplifiers will enable one to obtain very marked

improvements in reproduction.

OTHER LEAK PRODUCTS
Varislope II pre -amplifier ... £16 16 0

TL/12 power amplifier £28 7 0

TL/25A power amplifier £34 7 0

Leak dynamic pickup:-
Arm £2 15 0 p.t. £1

LP head with diamond stylus £5 15 0 p.t. £2
78 head with diamond stylus £5 15 0 p.t. £2
Mu -metal cased transformer £1 15 0

Trough -Line FM tuner unit
with built-in power supply £25 0 0 p.t. £10 10

3

8

8
4

4

0

Those seeking to obtain the highest quality of gramo-
phone and radio reproduction are invited to ask their
dealer for a demonstration of Leak products which,
with their tradition o excellence, represent the best
that can be obtained.

IL IE A IK
HIGH FIDELITY

EQUIPMENT

LEAK TL/10 AMPLIFIER, £17. 17. 0

& 'POINT ONE' PRE -AMPLIFIER, £10. 10. 0.
Prices made possible only by world-wide sales

"POINT ONE " PRE -AMPLIFIER

The handsome gold escutcheon plate
contributes to the elegant appearance,
and blends with all woods.

* Pickup
The pre -amplifier will operate from any
pickup generally available in the world.
A continuously variable input attenuator
at the rear of the pre -amplifier permits
the instantaneous use of crystal, moving -
iron and moving -coil pickups.

* Radio
The radio input sockets at the rear permi'
the connection of the LEAK V.S. tuner
unit. An input attenuator is fitted. H.T.
and filament supplies are available from
the pre -amplifier.

* Distortion
Of the order of 0.1%.

* Hum
Negligible, due to the use of recently
developed valves and special techniques.
* Input selector
Radio, tape records: any and all records
can be accurately equalised.
* Treble
Continuously variable, + 9 db to - 15 db
at 10.000 c/s.
* Bass
Continuously variable + 12 db to - 13 db
at 40 c/s.
* Volume Control and Switch
The switch controls the power supply
to the TL/10 power amplifiers.
* Tape Recording Jacks
An exclusive feature. Readily accessible
lacks are provided on the front panel for
instantaneous use with Tape Recorders
which have built-in (low level) amplifiers.

ELECTROSTATIC LOUDSPEAKERS
Reprints of "The Gramophone" article (May, 1955) by H. J. Leak, summarising
his work and findings on Electrostatic and Dynamic Loudspeakers, are available
on request, free of charge.

* Write for leaflet W *
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3
Phone: SHEpherd's Bush 1173/4/5 Telegrams : Sinusoidal, Ealux, London Cables: Sinusoidal, London
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THE TWIN 20
This is a complete fluorescent lighting
fitting. It has built-in ballast and starter
-stove enamelled white and ready to
work. It is an ideal unit for the kitchen,
over the work -bench and in similar
locations. It uses two 20 -watt lamps.
Price, complete lees tubes, 29/6, or with
two tubes 39/6. Post and insurance 2/6.
Extra 20 -watt tubes, 7/6 each.

THE
ORGANTONE
5 -Valve 3 -wave band superhet covering
long, medium and short wave.
Ograin miniature valves are employed and
low lose iron cored coils account for an
excellent signal-to-noise ratio. Full
A.V.C. is applied to both frequency
changer and I.F. stages.
The output stage utilises variable negative
feedback. A gram. position is provided
and reproduction of records is particularly
good.
Chassis size is 12 x 7 x 71n.-scale size is
10/ x 41in. This receiver has been tested
In particularly difficult areas and its
stability and noise rejection have pro
duced exceptional results. Price MOW -
carriage, etc., 7/6.
THE "TREMENDO "
This one is really superb. It has a 7 -valve
circuit with 6 watts output, fitted with
independent base and treble controls.
It is really an efficient R.F. circuit coupled
to a high-fidelity amplifier. The chassis
size is the same as the Organtone, namely
12 x 7 x 7 with the 101 x 41 multi -coloured
scale, and it is built to the same exacting
specification as the Organtone. Price
£15/10/-. carriage and packing 7/6.
H.P. terms if required.

BAND III CONVERTER
ADDITA-Many hundreds in use

Any television receiver,
whether superhet or
straight A.C. or A.C./
D.C., home constructed
or factory built, which at
present will receive
B.B.C. will also receive
I.T.A., if this con-
verter Is added. No
modifications at all are
necessary to the re-
ceiver. Simply plug in
aerial leads and connect
to A C mains. The con-
verter is in a neat metal
case with provision for
fLxing to the side or the
back of the set. Price
£6/10/-, or H.P. terms
available on request if
required.

BUILD YOUR OWN CONVERTER
You can save at least £2 on the above if
you build the converter yourself. Price
of all components including stove enam-
elled case is £31101- or 44/101- if mains
components ale° required. Data is
included free with the parts or available
separately price 2/6.

THIS MONTH'S SNIP
The "ESTRONIC" Band III Converter

Today's best value in Band TQ con-
verters suitable for your T.V. or money
refunded. Complete ready to operate,
49/6 non -mains or 69/6 mains, post and
insurance 9/6.

ANNOUNCING THREE NEW SPECIALS
1. THE "SKYSEARCHER"
An all mains set for 19/6.
This is a 2 -valve plus -metal
rectifier set useful as an educa-
tional set for beginners, also
makes a fine second set for the
bedroom, workshop, etc. All
parts, less cabinet, chassis and
speaker, 19/6. Data free with
parts or available separately 1/6.

2. THE "REALITE"

This is a complete metal fitting, stove enamelled white, with
starter and ballast all ready to install. Price 25/-, plus 4/6
carriage and packing. 40 -watt tube 10/-, no extra for packing,
if ordered with fitting.

3. BABY ALARM

Unlike most baby alarms, this not
only enables you to hear baby but
also talk to him. Price complete
with one microphone and 50ft. twin
flex £6/19/6, carriage 3/6. Addi-
tional microphone 19/6.

OFFERED FOR LESS

THAN THE
VALUE
OF ITS

COIL PACK

This set, a product of one of our famous manufacturers, has H.F.
stage, covers 5 wavebands including short waves to 11 metres.
Offered less valves, power -pack, scale and drive, otherwise com-
plete and unused. Price 631151-, plus 7,6 carriage.

NEW CIRCUIT
OCCASIONAL 56-we have evolved a new
T.R.F. circuit and have had really good
results, equal In fact to many superhets.
You really should try this circuit. All parts
Including valves (6K7, 6J7, 6F6, and 6X5)
and Bakelite case with back cost only
£5/10/-. plus 2/6 post and Insurance.
Data included with the parts is also available
separately, price 2/-.

4 -SPEED & 3 -SPEED
GRAMOPHONE AUTO -CHANGER
Latest types by all famous makers are
invariably in stock at competitive prices.
BAR., Monarch, Garrard, etc. Latest
models from 27/15/-. plus 5/- carriage
and insurance.

HIGH VOLTAGE TESTER
An instrument that will measure voltages up to
10,000 but which draws no current from the
mimeo, will probably be a valuable addition to
your workshop equipment. It can be made
entirely from odds and ends. Booklet giving
full Instructions, plans, etc. 2/6 poet free.

SERVICE DATA

100 service sheets, covering British
receivers which have been sold in big
quantities, and which every service
engineer is ultimately bound to meet.
The following makes are included: Aero-
dyne, Alba, Bush, Cossor, Ekco, Ever -
Ready, Ferguson, Ferranti, G.E.C.,
H.M.V., Kolster-Brander, Lissen, Mc-
Michael, Marconi, Muller& Murphy, PLUM°,
Philips, Pye, Ultra. Undoubtedly a mine
of information invaluable to all who earn
their living from radio servicing. Price
£1 for the complete folder. Our Folder
No. 2 consists of 100 data sheets covering
most of the popular American T.R.F.
and superhet receivers "all dry," etc.,
which have been imported into this
country. Names include Sparton,
Enimerson, Admiral, Crossley, R.C.A.,
Victor, etc. Each sheet gives circuit
diagrams and component values, align -
men procedure, etc., etc. Price for the
folder of 100 sheets is £1. Post free.

THERMOSTATS

2/in. x lin. x Illn. high.
Useful for the control of appliances such
as convectors, gluepots, valcanisers, hot
plates, etc. Adjustable to operate over
temperature range 50-550 deg. F., fitted
with heavy silver contacts.
1i amP., 3/6: 5 amp., 8/6; 2 amp. QMB,
5/6; 5 amp. OMB, M..

CHASSIS ASSEMBLY
Threecolour 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. Scale size
141 x 3f in. Chassis size 15 x5 x ffin.
deep. Price 15/- plus 1/6 post. Note-
We can supply cabinet for this, 39/6,
and 5/- p. and p.

INDUSTRIAL OVERHEAD
HEATER

This overhead heater warms only the
area within its radiant rays, and so effects
a considerable saving of fuel. Its benefits
are felt immediately, there is no warming
up period. It is essentially a personal
type of heater, having controls within easy
reach of the operative. The controls
give four variations of heat and " Off."
At maximum heat the unit consumes
1 kW.
The Infray Major is of particular use:-
(a) In large rooms, warehouses, lofts,

machine shops, etc., where the cost of
heating the whole room to a comfortable
level would be too great.

(b) In rooms which in the main have to
be kept cool, e.g.,f ood storage chambers,
beer cellars, etc.

(c) In any situation where local heating is
required quickly.

Price is claw-, carriage paid.
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MULTI -METER KIT
Parts suitable
for making a
multimeter to
measure volts,
milliamps and
ohms. Kit con-
taining all theessential
items includ-
ing moving
coil meter, re-
sistors, range
selector, calibrated scale, etc., etc., is only
15/-, Pins 1/- post and packing.

NEW MULLARD AMPLIFIER''510"
A High Quality Amplifier designed by
Mullard engineers. Robust high fidelity
with a power output exceeding 10 watts
and a harmonic distortion lees than .4%
at 10 watts. Its frequency response is
extremely wide and level being almost
flat from 10 to 20,000 C.P.S.-three
controls are provided and the whole
unit is very suitable for use with the
Collaro Studio and most other good pick-
ups. The price of the unit completely
made up and ready to work is 212/10/,
plus 10/. carriage and insurance. Alterna-
tively, if you wish to make up the unit
yourself we shall be glad to supply the
components separately. Send for the
Mullard amplifier shopping Hot.

MULTI -SPEED
MOTOR

Works off A.C./
D.C. mains, fitted
with gear box
gives any speed
from 1 r.p.m.,
22/6. Post and
packing 1/0.

SENSITIVE
ALTIMETER

(Very good but not
perfect). These
contain aneroid bar-
ometer movement.
Price only 5/-, post,
etc., 1/6.

MINIATURE MOTOR
Size only
2.4 in. long
by 1/in.
diameter
American
made
laminated
poles and
armature
- inten-
ded for
28 - volt
D.C. but
O.K. on lower D.C. voltages and A.C.
mains, through step-down transformer-
price 10/6. post, etc., 2/..

OFFICE INTERCOM
This is a 2 -station master unit, comprising
an A.C. mains push pull amplifier with
built-in P.M, speaker-in polished cabinet
with volume control and on/off switch-
all ready to work-price 26/19/6, with
one sub-station-extra sub -stations 19/6
each-carriage and packing 3/6.

THE " CRISPIAN "
BATTERY

PORTABLE
A 4 -valve truly portable
battery set with very
many good features as
follows:-Ferrite rod
aerials.
 Low consumption
valves (0K96 range).
 Superhet circuit
with A.V.C.
 Ready built and
aligned chassis if re 
quired.
 Beautiful two-tone
cabinet.
 Guaranteed re-
sults on long and
medium waves any-
where.
All parts, including speaker and cabinet, are available separately or
if all ordered together the price is £7/15/- complete. Post and
insurance 3/6. Ready built chassis 30/- extra.
free with parts or available separately 1/6.

VALVE LIST
AZ31 8/6 1774 8/8
CV1199 5/6 VP23 71-
DAF91 9/- VR55 7/6
DDT4 8/6 VR65 2/6
DDT13 816 VT52 8/-
DF91 8/- VU33 4/-
DH73M 101- V872 4/-
DL74 9/6 XHI.5 4/6
EB34 6/6 XPI.s 4/6
EBC33 12/6 X7351 9/6
ECH35 1316 Y63 9/-
EF36 0/- ILD5 5/8
EF39 9/6 195 9/-
EL32 10/6 IT4 8/-
EL33 12/6 IV 10/6
EL50 12/6 2A6 21-
H63 7/6 2X2 8/-
111,23DD 8/- 37 7/6
HL4 8/6 3A4 71-
HL13 10/6 3D6 5/.
HT63 76 4D1 3/-
KT66 91- 413H 8/6
KT72 12/6 501.60 9/-
KT81 8/6 5040 8/6
KTW62 8/6 5Y3 7/8
KTW63 8/6 6AC7 7/8
KTW73 8/6 6BQ6 12/6
KTW74 8/6 6B7 7/6
KTZ41 6/- 6E8 6/6
LD210 3/6 6CB6 12/6
MS/PEN 8/6 6C4 7/6
ML4 8/6 6C6 6/6
003 7/6 606 7/3
RK34 4/- 6F5

6F6
7/3

0217
SP61 5/-

4/6
6F8

7/6
9/-

TDD4 8/6 61460. 5/-
TDD13 8/6 6H6 3/6
1771 8/6 6J5 6/6

RESISTORS

Instruction booklet

6J7 6/6
6K6 6/6
6K7 6/9
6K8 9/6
6L6G 9/-
6N7
6Q7 9/6
68.A.7 /-8
68K7 IV -
68L7

57/66Z4 /-
6X5 7/6
62BT 10/-
7A7 9/6
7C5 8/6
706 8/6
7B7 8/8
787 8/6
7V7 9/6
7Z4 8/6
7193 6/6
72 10/6
78 7/6
807 6/6
84 8/6
866a 9/6
9D2 4/-
954 4
9004 7/6/6
129K7G 8/-
12SH7 6/-
128R7 8/-
12Y4 9/-
1625 8/6
210LF 3/-
2I5SG 6/6
230XP 6/6
35L6 9/6
35Z4 8/6

High stability types from 1 -watt to

2 -watt. Wire wound vitreous covered

wire ended up to 20 -watt. High

powered types up to 150 -watt mostly

clip -in. Insulated and non -insulated

carbon types preferred valves. High

and low powered variable types. Big

stocks available-send details of your

requirements.

BARGAINS TO CLEAR

°I This is a minia-
ture type relay
with change-
over platinum
contacts. Bob-
bins are 250

0 ohms each.
Brand new-
limited quantity
-7/6 each, post
1/6.

-0-)a0

O

EXPERI-
MENTERS

VALVE SNIP
CV1147, High Cur-
rent Thyratron, fila-
ment 5 v. at 5 amp.,
peak plate voltage
1,000 v. peak plate
current 12 amp.
A limited quantity
of these are available
at 27/6 each.

THERMAL
DELAY SWITCH
Hermetically sealed
with 4 -pin base, the
operating voltage is
6 v. with a delay of
1 minute.
Alternatively this
can be used for
overload protection.
Approximately 17
milliamps through
the heater coil will
cause the contacts
to close. Useful for
many applications
such as delaying an-
ode volts until the
heaters are pro-
perly warmed up.
Limited quantity -
7/6 each, post and
insurance 116.

Triode Type CV 1098
this Is a high power air-
cooled triode. Specifica-
tion of which is as
follows, Filament voltage
8.2 v., filament current
35 amps., anode dissipa-
tion 750 watts. Anode
volts 25 kv.
This valve is very suit-
able for R.F. heating at
high frequencies and two
of these in push-pull
under Class C conditions
would have an output
of approximately 2 kilo-
watts. Brand new, still
in original shozkproof
packing, price 25 each.
Carriage and insurance
10/-.

" SN I PER -
SCOPE "

' Cats eye" used for eeing in the dark
VIII work burglar alarms, counting dr-
one, smoke detector and the hundred

and one other devices as will the simpler
ype of photo cell. Price 5/- each. Post

and ins. 1/-. Data will be supplied with
ells if requested.

ELECTRONIC PRECISION EQUIPMENT LTD.
249 Kilburn High Road, 42-46, Windmill Hill, Ruislip,

Kilburn. Middlesex.
Phone: MAI 4921 Phone: RUISLIP 5780

Half -day Thursday. Half -day Wednesday

152-153 Fleet St., E.C.4.
Phone: FLEET 2833

Half -day Saturday

29 Stroud Green Road, Finsbury
Park, N.4.

Phone: ARCHWAY 1049
Half -day Thursday

Post orders should be addressed to E.P.E. LTD., M.O. Dept. 2, 123, TERMINUS ROAD, EASTBOURNE.
All enquiries to Eastbourne address and please enclose S.A.E., terms are cash wi h order.
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RELAYS P.O. TYPE 3000
BUILT TO YOUR

SPECIFICATION

QUICK DELIVERY

KEEN PRICES

CONTACTS UP TO
8 CHANGE OVER

METERS GUARANTEED
F.S.D. Size

100 Microamp. 2iim
250 (multirange scale) 3iin.
500 2in.
500 , (scaled 0/15 KV) 2in.

1 Milliamp 2in.
1 2in.
5 2in.

30 21in.
100 2}in.
200 ,,500 2in.
20 Amp. 2in..
50
50-0-50 Amp 2in.
15 Volt 2jin.
20 2m.
40 2in.

360 2in.
300 2iin.

5in.
2,000,, 2ien. ES/FR 40/ -
JACK PLUGS. 2 contact 2/6 each, 27/- doz. Quantities available.
INSPECTION LAMP. Fits on forehead leaving hands free, battery case clips
on belt 7/6. Post 1/6 takes E.R. Battery No. 1215 2/6 post 9d. Trade
supplied Case lots of 50 212.10.0; Cge. pd. in England.
PHOTOMULTIPLIER No. 931A. Ideal for film scanning, spectography,
Alpha counting, colorimetric measurement, etc., supplied complete in
lightproof chamber with lamp, wired with the resistor network, 70/-.
SIGNAL AND NOISE GENERATOR. Television frequencies 20/88 Mc/s.
in 4 bands. Crystal controlled. Operating on 115 v. or 80 v. suitable for
conversion to 230 v. Few left at the very special price of 28/17/6.
TEST SET 205. Wavemeter range, 3.05 to 3.35 centimetres, built-in
oscillator with 9 valves Klystron type CV.129, etc., 117101,
AMPLIFIERS. A high fidelity unit with separate Bass and Treble controls,
constant impedance attenuator for setting volume level. 15 watt output,
for 200/250 v. A.C. mains operation. Ideal for P.A. work, dances, etc.
LESS VALVES, 212/10/-. Complete with valves, 615/12/6. Cge. 12/8.
RECEIVER R1155. Brand new. Aerial tested. In maker's original transit
case. 211/195. Carr. 10/6.. Publication giving circuit diagrams, etc., 1/3.
45 Me/s PYE I.F. STRIP. These vision units are brand new and complete
with 6 EF50 valves and EA50. Our price only 85/ - Post 3/-.
TELEPHONE SETS. For perfect communication between 2 'or more
positions. Wall Type, one, pair of units, £5. Batteries 6/6. Twin wire
5d. yard. Desk Type now available, latest modem style. Two complete
units ready for use, 28/17/6. Wire 6d. per yard. Post 3/-.
RADIATION MONITORS. Various types, 1092C, 1092B, Airmec Rate
meter No. 1011B in case with Gamma probe, spare Geiger tubes, etc. The
64 Scaler. Further details on request.
WAFER SWITCHES. Miniature, 2 Pole 6 Way, 3 Pole 2 Way, Both 2/6 ea.
Standard, 1 Pole 3 Way, 1 Pole 4 Way, Both 2/6; 2 Pole 4 Way 3/-;
1 Pole 11 Way, 2 Pole 6 Way, 4 Pole 3 Way, 6 Pole 2 Way, 6 Pole 3 Way,
3/6; 2 Pole 11 Way, 3 Pole 6 Way, 6 Pole 4 Way, 4/6; 8 Pole 6 Way, 10/-.
Ceramic Types, 1 Pole 3 Way 4/-; 2 Pole 12 Way, 10/8; 4 Pole 4 Way,
6/-; 12 Pole 3 Way, 15/-. Post fkl.
CONDENSERS, MiTALMITE. 350 vt. wkg., .001, .002, miniature 1/4 ea.,
12/- doz.; .005, .01, .02, 1/2 ea., 10/- doz.; .05, 1/4 ea., 12/- doz.; .1, 1/6 ea.,
13/6 doz.; .25 Metalpack, 1/10 ea., 111/- doz.; 1.0 Metalpack 2/8 ea., 24/-
doz. Post V-. List available BLOCK TYPES 8 mfd. 750 v., 7/6 ea.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Far. 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/, Post 2/-.
GEARED MOTORS. 4 R.P.M. at 12 v., 8 R.P.M. at 24 v. Very powerful,
supplied with a suppressor which can easily be removed. 35/-, post 2/..
P.M. SPEAKERS. 10in. In portable case with flex and plug in own com-
partment, 50/-. Cge. 5/-.
VENTAXIA FANS. 230/250 volts A.C., 6in. diam. blades, 130/-. 12 volt
D.C., 90/-, post 2/9.
GENALEX EXTRACTION FANS. 230/250 volt, 50 cv. Induction motor
1,350 rpm., 85 watts, 9in. blades, silent running, 26/15/-. Cge. 7/6.
RATIO ARM UNITS. H. W. Sullivan. 600 ohms to 600 ohms, 50/-.
Post 2/-.
W HEATSTONE RESISTANCE BRIDGE. 1 to 10,000 ohms. Plug type. £5.

Type Price
MC/FR Turner W505 TO/-
MC/FR 5'4-
MC/FS 27/6
MC/FR plug type 18/6
MC/FR 17/6
MC/ FS Elliott 5Q/87 27/6
MC/FS 10/6
MC/FR 12/8
MC/FR 12/6
MC/FR 12;6
MC/FR 12/6
MI/FR 25/-
MI/PR 60/-
MC/FS 125
MI/FR 156
MC/FS 10/6
11C/FS 1011
MC/FS 10,6
MI/FR 25/-

60/-

ELECTRO MAGNETIC
COUNTERS

Post Office type 11A, counting up
to 9,999, 2 to 6 volts D.C. 3 ohm
coil, 12/8 each. Post 1/-. Many
other types in stock.

ROTARY CONVERTERS. Input 24 volt D.C. Output 100 watts at 230
volt A.C., 150 watts at 200 volt A.C., 92/6. Also available in a metal case
with switch, 105/-. Cge. 7/6.
ROTARY CONVERTERS. Input 24 volt D.C. Output 160 watts at 230 v.
A.C., 200 watts at 220 volts A.C.,complete in wood case with 0/300 volt-
meter, 4 position switch and voltage regulating resistance. 160/-. Also
available with 12 volt input, 110/-. Cge. 10/-.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE ROAD, CROYDON

Phone : CRO. 0839. Telegrams : " WILCO," CROYDON

LEAK E 6(`I fETZ-

107 the Conagiii/Jectit
If you want the Finest Quality Reproduction together
with Workmanship of the Highest Order your choice
must be LEAK.

AS USED BY BROADCASTING CORPORATIONS
THROUGHOUT THE WORLD.

LEAK " TI410; " AND "POINT ONE" PRE-
AMPLIFIER. Cash Price L28/7/-, or sent for &I/O/ -
Deposit and 18 monthly payments of 30J-, carr. and crate
free.

LEAK DYNAMIC PICK-UP
Complete with two detachable diamond heads and trans-
former. Cash Price £21/19/9 or sent for £4 Deposit
and 10 monthly payments of 40/-. Post and packing paid.

Delivery of all the above is from stock. We can also supply
the LEAK F.M. TUNER. Wharfedale, Goodmans and
Tannoy loudspeakers, etc., Connoisseur Variable 3 -speed
Motors and all other Quality Equipment on EASY TERMS.
Please send us your requirements. Quotation by return of post.

The L ' R SUPPLY COMPANY, LTD.
BALCOMBS (Tel. 254) SUSSCX.

BUILD ONE OF THESE RADIOS NOW

lithe

Total building cost
£51716 including choice
of beautiful walnut yen-
eered cabinet or ivory or
brown bakelite.
This is the lowest possible price con-
sistent with high quality. No radio
knowledge whatever needed . . can
be built by anyone in 2-3 hours, using our
very simple. easy -to -follow diagrams.
This terrific new circuit covers all Medium
and Long Waves with optional negative
feedback. has razor -edge selectivity,
and exceptionally good tone. Price also
Includes ready drilled and punched chassis,
set of simple easy -to -follow plans --
In tact, everything) All parte sparkling
brand -new -no junk! Every single part
tested before despatching. Uses standard
octal -base mitres: 6K70 highurequency
pentode feeding into 6J511 anode -bend
detector triode coupled to 6V60 powerful
output beam -power tetrode. ,ed by
robust rectiner. For A.C. Mains, 200-250
Volts (low running costs -approximately
18 Watts). Size 12In. x 6in. x Sin. Cost
of all parts and set Of pions £51716
(plus 3,6 for parking and poet). C.O.D.
1/6 extra. Priced Parts bet 2l-.

.7.6
Build this exception -

triode radio. Uses 47/6ally sensitive twin

unique assembly system
and can be built by
anyone without any radio knowledge
whatever in 45 minutes. Handsome
black -crackle steel case with specially
made black and gold dial with stations
printed. Size of radio only 61in. e Sin, x
31n. Covers an Medium and Long waves
works off throwout aerial (shoot 6ft,
long) -uses one only " Ever -Ready"
all -dry battery which lasts many months,
as H.T. consumption is only 1 to 1.6
mA. Ideal for B,airoom, Garden, Holi
days. etc. Many nnsolioited testimonials.
Mr. Woods of Boston, writes, "I am
quite pleased with the little set I purchased
from you. I can get the " Home,"
" Regionals," AXIL" and lots of
Foreign Stations. I am very satisfied -
it is worth every penny of the price."
Building cost -all parts -everything dean
to last not and bolt. 47/6. including
post, packing, etc. (tor headphone recep-
tion. Set of " Easy -to -Follow " plans,
Priced parts list, etc.. 2/-. (Optional extra
stage with speaker and button base valve.
All fit inside ease-emte only 38/6.
Poet free.) Note: We stork Complete
range of components and val...
ORDERS DESPATCHED BY RETURN.

qua
Li mi ted - SEND TODAY!ntity

ALL PARTS AVAILABLE SEPARATELY.

CONCORD ELECTRONICS (Dept.W.W.l0.)
39, Queens Road, BRIGHTON, I
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A/HL+4 £5.0.0 Aluminium alloy close -butt
elements

SPIL-F4 £6.0.0 Stainless Steel elements

Please send for details of other models.

Recording and

FrequentyRerporue 50-10,000 cycles ±2dB
40-52,000 cycles ±4dB

Sipa/toss/semis 5odB
Playback amplifier too mV (Peak)
output level

Output impedance

Record amplifier
input level

Input impedance

Record Level

PlaybaciaOmpui 3 watts into 15 ohms.
PouerRequirrmaris 6.3 volts at 2.3A. for

Heaters. H.T. 3ooV. at
75 fl,/ A.

Otbor input and output impedance, can be
arranged to ipseial order.

ro,000 ohms
(Unbalanced)
to mV (For mar..
Modulation)
5co,coo ohms
(Unbalanced)
By Valve Voltmeter

WIRELESS

AERIALS WITH

COMBINED COUPLING
Patent

first combined Aerial patented and offered, needing NO
MATCHING LINES, ONLY ONE JUNCTION BOX from which
both frequencies are fed to a common downlead, and NO FILTER.
Maximum energy transfer is gained by supplementing direct coup-
ling with additional electronic coupling obtained by the "arrow"
formation of the Band III elements corresponding exactly with the
lobes of the larger elements polar diagram when receiving Band III.
The folded dipole has been retained, being found essential for
accurate matching at the higher frequency.
Furthermore, this design allows the full use of reflectors and con-
sequent advantage of high directivity.

WOLSEY
Pacemakers to the Aerial Industry
WOLSEY TELEVISION LIMITED
43/45 Knight's Hill, West Norwood, London, S.E.27
Telephone: GIPsy Hill 2207
(Electronics Division, Gas Purification & Chemical Co. Ltd.)

Playback units in " Brick " form
This form of construction,
although not new, has not been
applied in the field of magnetic recording in
so complete a form, as the new units now available.

The "Brick" measures 131" x 61" x 3" and is a complete unit housing
separate record and playback amplifiers, valve voltmeter record level
circuit, bias oscillator and all necessary switching; during playback
the record amplifier is switched as a power amplifier and will deliver
an output of 3 watts into 15 ohms for connection to a suitable speaker.

The units are available in "split" form, e.g. two playback pre -amplifiers
may be used for the playback of stereosonic tape records from a stacked head.

WOLSEY

W.23

For full information on the Reflectograph Range write to the Manufacturers

RUDMAN DARLINGTON (ELECTRONICS) LTD
Wednesfield, Staffs. Tel: Wolverhampton 31704

JW.Ad 3923
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" This amplifier has deservedly established a high reputation
for itself. Wherever I have wandered during the past year, I
have found universal praise for it from dealers and others who
have had an opportunity of putting it through its paces."

" The amplifier is inherently stable under quite adverse
conditions of load, and this means not only that high output
power can be maintained with low distortion over the whole
frequency range, but that the condition of stability will persist
even as the valves and other components begin to age. No wonder
the makers can afford to give " an unconditional two year guaran-
tee against faulty materials and workamanship."

" The control unit has also been designed to give the utmost
that can be expected from an economical unit. It only uses one
double triode valve and yet gives not only half a dozen different
input arrangements and independent treble and bass controls
(the former continuous, the latter in steps) but also a variable
steep -cut treble filter without the use of chokes."

" In performance the amplifier has given no surprises: just
the clear, crisp, effortless power that one expected from its
specification. Which means that it takes a place as one of the best
three or four 10 -watt amplifiers that are available on the British
market at present."

(The above extracts are taken from TECHNICAL REPORT
by P. Wilson, M.A., in the July 1956 issue of THE GRAMO-
PHONE).

" It can be truthfully stated that the RD JUNIOR is an
established product and is widely used as the basis of many

What the reviewers say about the RD JUNIOR
This month we have devoted our advertisement to extracts from two reviews which have
appeared recently dealing with the RD JUNIOR Amplifier and Control Unit. Written
by acknowledged authorities in the high fidelity field they speak for themselves . . .

average domestic high fidelity systems. For this reason it was
chosen by us as one of the equipments installed for record play-
back purposes in the Gramophone Record Review demonstra-
tion room at the London Audio Fair."

" A convenient method is adopted for altering the output
matching by means of an appropriate " impedance plug "
which is plugged in and the correct feedback resistor (for the
three impedances) is automatically placed in circuit."

" The units are constructed on steel chassis heavily primed and
stove enamelled in an attractive dark maroon. The components
are of first grade with the valve and associated components in
the control unit mounted on a floating sub -chassis to avoid
microphony. The workmanship is superb, and the neat wiring
layout can be seen in our under -chassis view."

" Listening quality is of a high order and I found the controls,
particularly the low pass filter used in conjunction with the treble
tone control, flexible enough to cope with modern Lp's, old or
worn 78's, and poor radio transmissions. Apart from the electrical
and mechanical features of this design, the purchaser will be given
confidence by the fact that the manufacturer is willing to supply
complete circuit diagrams and components lists and guarantee the
apparatus (excluding valves) for a period of two years."

This RD JUNIOR Amplifier/Control Unit exemplifies a
much sought after, but not so often achieved, combination of
high quality with moderate price."

(The above extracts are taken from HOME TEST No. 27 by
Donald W. Aldous in the July 1956 issue of the Gramophone
Record Review).

A 12 -page Illustrated Booklet devoted solely to the RD JUNIOR Amplifier and Control Unit, together with
reprints of the full reviews appearing in the Gramophone and the Gramophone Record Review, post free on request.

Send also for details of companion equipment in the RD JUNIOR Home High Fidelity System-the RD
JUNIOR FM Unit and RD JUNIOR Corner Horn enclosure.

Arrange a demonstration with your local Hi-Fi dealer.

ROGERS DEVELOPMENTS (ELECTRONICS) LTD.
"RODEVCO HOUSE" 116 BLACKHEATH ROAD GREENWICH LONDON S.E.IO
Telegrams: Rodevco Green London. Telephone : TiDeway 1723.

ASK ARTHURS FIRST
Valves and C.R.T.s in great variety

AVO METERS IN STOCK
Avo Model 7 E19 10 0
Avo Model 8 E23 10 0
COSSOR Oscilloscope Model 1035 fI20 0 0
COSSOR Oscilloscope Model 1052 E104 0 0
ADVANCE AND TAYLOR Meters always inSTOCK
LEAK TL/10 Amplifier and "Point One"

Pre -Amplifier. Complete E28 7 0
LEAK F.M. Unit with built-in Power

Supply E33 15 0
JASON F.M. Unit with Power Pack fI9 7 0

CHAPMAN F.M.81 Unit al 0 0

VALVE MANUALS
Mullard 10 6

5 0Osram
Osram Part 2 10 0

Brimar No. 6 5 0

Mullard Replace-
ment Guide 2 6

Art and Science in
Sound Reproduc-
tion by F. H. Brit-
tain, D.F.H 2 6

Postage 6d. extra.

LOUDSPEAKERS, RADIO,
TELEVISION, RECORDERS

AND RECORD PLAYERS OF
LEADING MAKES

Goods offered subject to being
unsold and to price alteration.

 WE WELCOME YOUR
ENQUIRIES on Radio and

Electrical

1919

ppo,...0c ARTHUR GRAY. LTD.

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2.
TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON

HANNEY OF BATH
OFFERS

VIEWMASTER 3 STATION T.V. TUNER (P. Television)
Denco °onset with screens, OM and screws 30/-; Denco switch, Fine Tuner, Coil
mounting plates and tag panel 27/-; Kit of resistors 7/6; TCC condensers kit withtwo printed circuits, valve holders eta. 43/-; Gain controls 3/3 each; Co -ax P/Skt.
2/6; Valve cans1/3 each. Complete kit of parts for the TUNER, with the two
Genuine MULLARD Valves, nuts, bolter, wire co -ax, etc. 28/19/6. Denco Coiled for
conversion of the V -Master S/V chassis to the IF. amplifier 20/-. OR Complete kitof S/V conversion components 39/8. All Standard V -Master items in stock. Fulllist available.

MULLARD 3 VALVE 3 WATT AMPLIFIER
Punched chassis 10/6; Gilson Trans. Mains 35/-; Output 25/6. Elstone Trans.Mains 35/-; Output 21/-; Condenser kit 20/-; Resistor kit with 3 pots.22/6. Com-plete kit with Genuine Millard VALVES 29/19/6. Full list available.
MULLARD 510 AMPLIFIER.
Erie Resistors 27/-; TCC Condensers 45/-; Elstone Mains Trans. 36/- (100 ma.);42/6 (120 ma.); Output Trans.45/- (6K or 8K); Gilson mains trans.60/- (140 ma.);Output Trans. 47/6 (6K or 8K); Ultra linear type 52/6; Partridge Mains Trans.
65/6, Output Trans. P.3667 55/8; Partridge Ultra Linear type P.4014 98/8. Denco.punched chassis 19/6 with base plate;1 Printed frontirne

Condensers ' A ' 15/6 B 'ted

front panel 6/6; Type A' and ' B '
Chassis (panel not printed) 8/6 and
24/8; Resistors ' A' 17/6. ' B' 35/6 (with pots). Full list available, giving details
of complete kits.

()SRAM 912 PLUS AMPLIFIER
Erie resistor kit, 17/4; Erie 1 meg. pots, 4/6 each; TCC condenser kit, 55/-; PAR
TRIDGE components with loose lead terminations (includes packing charge), Mains
trans., 65/6; choke, 34/6; output trans., 25/6; W.B. components. Choke 18/9;output trans., 32/-; Denco drilled chassis, 14/6; Denco 912 Plus printed panel, 7/8;
pre -amp. or passive chassis, 6/-. Full list available.
COMPONENTS are still available for the following F.M. TUNERS:-Wireless World,
Mullard, Osram 912; Denco Maxl-Q. List available.
W,411Evisor,44ANGLE)C0/6PM;COMPONENTS. ALLEN. Teleking Chassis, 50/-; Collects (TK and

L0.308, 40/-; F0.305, 21/-; D.C. 3000., 39/8; FC302, 31/-;GL.16 and 18, 7/6 each; BC.312. 21/-; AT.310, 301-; OP.117, 9/-; BT.314, 15/-;DENCO Chassis Magnavtew, 37/6; Chassis, Super -Visor, 51/6; Coilsets Magnaview
41./2; WA/DCAL oh.; WA/FCA1, 31/-; WA/LC1 and WC1, 7/6 each; WA/FMA1,
21/-; WA/LOT1, 42/-; WA/FBTI, 16/-.
Send stamp for lists. Please add 2/ postage to all orders under £3 (excess refunded)'

L. F. HANNEY
77 LOWER BRISTOL ROAD, BATH

Tel.: 3811
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Here it is . . . at a lower price . . .

with more features . . . than you ever

thought possible. New, original
Ea\\

///
SOO means tape record-

ing at its brilliant best!

Three hours recording and play-
back Three speeds Two
motors Electronic eye Four
erase and record heads  Com-
pletely automatic with push
button controls.

... at a sensational
price to be announced at
the Radio Show, Earls Court, Aug. 2I -Sept. I

See it Hear it

on STAND 3 8

WIRELESS WORLD

TAPE RECORDERS (Electronics) LTD.
784-788 High Road, Tottenham, London, N.I7

Telephone: TOTtenham 0811-3

TAPE
RECORDER

pREcisioN WIRE WOUND HIGH STABILITY

RESISTORS

The first

QUALITY APPROVED

precision

wire wound resistors

OHMS

WATTS

WAKE

by ffectrothermal wA r540.1tit

ELECTROTHERMAL ENGINEERING LIMITED
270, Neville Road, London, E.7. (Grangewood 0055,6)
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Quality Electronic Equipment. All guaranteed to be in perfect condition

MULTIMETERS
AVO Minor ..................

£7 0 0

AVO 40 ............. £10 10 0

AVO 7 ................. L15 0 0

FERRANTI
..................

£4 17 6

STARK ...................
£5 5 0

TAYLOR 70 ..................
LB 0 0

£9 0 0

TAYLOR 82 ..................

FREQUENCY
METERS

8C221
In Perfect
condition

EDDYSTONE

A1RMEC
AVO
MARCONI
RCA
TAYLOR 170A
TAYLOR 17IA

SIGNAL GENERATORS
AVO Wide Range £20 0 0
COSSOR Ganging Oscl. L25 0 0
MARCONI TF144G f90 0
MARCONI 390G £35 0
MARCONI 517 E35 0
TAYLOR 65B a 10

0
0
0
0

MARCONI CR100 E20 0 0

L_
Plus andcarriage packing 251-

J--

COMMUNICATION RECEIVERS
HALLICRAFTERS

640 f22 10 0 SX42 £120 0
740 f32 0 0 S38 £24 0
750 £50 0 0 S20 £25 0

S2OR £28 0
RCA SX24 E35 0

AR77 E40 0 0 SX28 £55 0
AR88 £55 0 0 SX7I E95 0

0 NCI83D
0 NC57
0 HRO
0
0
0 HQI29
0 HQI20

VALVE
00 0 BROWNING

LAB.
£35 0 0

0

OSCILLOSCOPES

Ds 0 0
£18 0 0

COSSOR

f30 0 0
DUMONT

Z35 0 0
20 0 0 MULLARD

£23
TAYLOR . f35 0

0.....................

£23 0 0

1
MEGGERS

BRIDGE
AND WEE

TYPESRecord 500V.
......... £10 10

0250V. .........
£8 0 0

__

Evershed
Wee 500 V. El2 10 0

NATIONAL
E230 0 0

£40 0 0
f28 0 0

HAMMARLUND
030 0 0
E40 0 0

MANUALS for Communication Receivers fl.7.6 each. AR88D-LF, AR77E, RI07, 520R, SX24, SX28, 82, TX/RX, HRO's, etc.

E-V1-1F-UHFREC;TVERS--1 1--------COSSOR Double Beam Oscilloscope I

I KLYSTRONS MAGNETRONS I I

Receivers Type AN/APR4 30 I I

Mc/s-1,000 Mc/s. Type AN/APR5
I
1

1,000 Mc/s-6,000 Mc/s.

I I

I U.S.A. 10 cm., 3 cm., 1.5 cm. I I

MICROWAVE EQUIPMENT
ITS3, TS I0, TSI3, TSI4, TS34,

TS36, TS62, ST69, TSI27, TS226, I I

TS45/AP, TS89, TS47, TSI74 and I I

I

-------------_-_-_-
Type 339

Electrical Specification

Time Base Frequency. 6 to 250,000 cps.
Amplifier. 43mV RMS/mm. 10 to 100,000 cps 3dB.

I.3mV RMS/mm. 10 to 100,000 cps 3dB (2 stage).
IOmV RMS/mm. to 10 2,000,000 cps 3dB (2 stage).

Deflector Coils. 2mm/mA RMS.
Power Supply. 110-250V A.C. 120 watts.
Sensitivity. YI, Y2 3.1 V D.C. I.IV RMS (volt/mm).

X 2.25V D.C. 0.8V RMS (volt/mm).
Screen Diameter. 114mm.

In good working condition. PRICE: £30.
TS175. Also supplied Rebuilt to Laboratory standard and guaranteed forj moLstt. Zrlec on

WE ALIGN, RECONDITION and CALIBRATE RECEIVERS also TEST EQUIPMENT in our own LABORATORIES

Write, call or Telephone UNIVERSAL ELECTRONICS
GERrard 8 4 1 0 (Day)
MEAdway 3145 (Night)

Shop hours, 9.30 a.m. to 6pm.
Thursday 9.30 a.m. to I p.m.
OPEN ALL DAY SATURDAY

22/27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

-Phone-

For the Connoisseur
QUALITY

PA4-4/?.

MID

WESTWOOD t&I OXFORD
46 George Street -47783-
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JANUARY, 1955

APRIL, 1955

JUNE, 1955

JANUARY, 195

FEBRUARY, 1956

MARCH, 1956

APRIL, 1956

This latest Goldring No. 500 is a complete answer
P. WILSON, M.A. " The Gramophone "

Difficult to improve on the price and performance
D. W. ALDOUS, M.Inst.E., M.B.K.S. " Record Review "

Rated best Cartridge-best buy
Special Report on 26 Hi-Fi Pick -Ups by a leading Testing Organisation, U.S.A.

A lovely Pick-up
P. WILSON, M.A. " The Gramophone '

In terms of what you receive for dollars spent the
No. 500 is a noteworthy bargain

" High -Fidelity " U.S.A.
One of the things audiophiles have prayed for

" Audio " U.S.A.
This No. 500 is capable of a truly outstanding performance

D. W. ALDOUS, M.Inst.E., M.B.K.S. " Record Review "

GOLDRING VARIABLE RELUCTANCE CARTRIDGE No. 500
Type 500 (2 Sapphires) £2.10.0 P.T. 19;6 COMPLETE IN PICK UP ARM
Type 500/S.D. (I Sapphire, Standard I Diamond LP) L56'500 £5.0.0. P.T E1.19.0

£6.0.0 P.T. E2.6.10. L56/500 S.D. £8.I0.0. P.T. £3. 6.4
Super 500/MSD. E7.1.0. P.T. F2.15.0.

Write for Technical Reports and reprints to

- GOLDRING Manufacturing Company (Great Britain) LTD.':'
486 8 488 HIGH RD., LEYTONSTONE. LONDON:E.II to LE Ytonoone 8343-4-5

IN THE GALLERY
at the RADIO SHOW

Stand 316
BETWEEN THE STUDIOS OF
THE B.B.C. AND I.T.V.

pedant
the Living Truth in Sound

DEMONSTRATIONS
OF STEREOPHONIC
AND SINGLE CHANNEL
TAPE REPRODUCTION

SPECTO LTD. Vale Rd Windsor
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44

PROMPT DELIVERY

to 80,000C2.

TYPES also supplied.

COILS. Standard or special up iev..

600 and HIGH-SPEED
CONTACTS up to 8c/o's. "
SPECIFICATION

3000 TYPES

P.O. TYPES
TO YOUR

4,

)\01

LARGE The

STOCKS KEYS WITCH CO.
ALL POST OFFICE EQUIPMENT

OF Enquiries to Sales Manager,

KEYSWITCHES 126, KENSAL ROAD, LONDON, W.IO
Telephone LAD 0666 and 4640

'Grams : "FONEQUIPT", LONDON, W.I0.

ALL your TV components
...from one source
...same day despatch if ordered before 3 p.m.

SET MANUFACTURERS'
T.V. COMPONENTS STOCKED

Ballast Resistors
Booster/Isolators
Brimistors
Deflector Coils
E.H.T. Condensers
E.H.T. Transformers
Electrolytic Condensers
Frame Osc. Trans.
Frame Output Trans.
Line Osc. Trans.
Line Output Trans.
Mains Transformers
Metal Rectifiers
Metrosils
Preset Controls
Slider Controls
Volume Controls
Width Controls
Wire -wound Controls

Send 1/- for New 1956
edition of Replacement
Handbook.

The most COMPLETE
TV COMPONENT REPLACEMEN

SERVICE in Great Britain

Terms of Business: C.W.O., C.O.D., or Pro -Forma.
Please add postage and packing (116 up to 10'-,
2/- to Cl. 2/6 up to £2, L.5 and over p.p. free)

REPLACEMENTS
134/136 LEWISHAM WAY NEW CROSS S.E.I4
TIDeway 3696-2330. Telegraphic: FL1BAK, London,S.E.14.

MAGNETIC RELAYS
TYPES 3000 and 600

Supplied to specification for the following uses :-
METER PROTECTION TIME DELAY

 OVERLOAD TRIPS ALARM SYSTEMS
FLASHING & PULSING  PROCESS CONTROL
TIMING DEVICES AERIAL CHANGE -OVER
MAINS FAILURE PROTECTION
COMPLEX OR SEQUENCE SWITCHING
SELECTION & COUNTING SYSTEMS
HIGH VOLTAGE SWITCHING

(CONTACT INSULATION UP TO 2KV)

Consult us with your problems
POLARISED, HIGH SPEED, A.C.

& TELEGRAPH RELAYS IN STOCK

ELECTRO MAGNETIC COUNTERS
UNI-SELECTORS

KEY SWITCHES, P. 0. and LOW LOSS

cJACK DAVIS (RELAYS) LTD.,
TUDOR PLACE, LONDON, W.0
MUSEUM 7960 LANGHAM 4821 c)
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TELCON CELLULAR POLYTHENE
INSULATED DOWNLEADS

This new range of 75 ohm coaxials has been especially designed for
the reception of Band II (FM sound 87.5 - 100 Mc/s.) and Band III

(Television 174-216 Mc/s.).

Attenuation db/100 ft. ET5M

10 Mc/s.
50

100
200

1.3
3.0
4.3
6.3

ET6M

...

...

...

...

ET7M ET8M ET I OM

1.5 ... 1.0 ... 1.1 ... 0.6
3.4 ... 2.3 ... 2.6 ... 1.5
4.8 ... 3.2 ... 3.6 ... 2.2
7.2 ... 4.9 ... 5.3 ... 3.3

Dimensions (inches)

Centre Conductor 1/0.022 7/0.0076 1/0.029 7/0.010 1/0.044
Over Cellular TELCOTHENE 0.093 ... 0.093 ... 0.128 ... 0.128 ... 0.200
Over Wire Braid 0.117 ... 0.117 ... 0.152 ... 0.152 ... 0.230
Over TELECOVIN sheath 0.157 ... 0.157 ... 0.202 ... 0.202 ... 0.290 Lei

3TF.-

........

please ask for a copy of Publication TV.5
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD., TELCON WORKS, GREENWICH, S.E.I0. TEL. GREENWICH 3291

BRANCHES BIRMINGHAM CARDIFF LONDON MANCHESTER, NEWCASTLE AND NOTTINGHAM.

WIDE BAND
TRANSFORMERS

3 Mc/s to 300 Mc/s
TYPE AT.23.

100 Kc/s to 100 Mc/s
TYPE AT.25.

* Less than 2dB Insertion Loss.

* Balance ratio better than 20dB rising
to over 60dB at low frequency end of
band.

* Input impedance 75 ohms unbalanced.

* Output impedance 75 ohms balanced.

* Hermetically sealed and fully tropical.

BALUN LIMITED.

DELIVERY

EX STOCK

Send for descriptive leaflet " W "
giving details of the above and many
other types.

CRAWLEY ROAD, HORSHAM, SUSSEX.

111141111111111111111111111111;11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 TELEPHONE: HORSHAM 323213 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
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you can rely implicitlg

000

OUTPUT
TRANSFORMERS: -
510 CIRCUIT REF. KD245

PRI 8000 ohms A -A (2xEL84)
TAPPED 40% EACH HALF
SEC. 4-8-16 ohms.
INDUCTANCE 290 HYS.
LEAKAGE 6mh MAX.
10 WATTS 30 c/s TO 30 Kc/s

0.5% DISTORTION
MAXIMUM

520 CIRCUIT REF. KD205

PRI 6600 ohms A -A (2xEL34)
TAPPED 40% EACH HALF
SEC. 4-8-16 ohms
INDUCTANCE 320 HYS.
LEAKAGE 6 mh MAX.
20 WATTS 30 c/s TO 30 Kc/s
0.5% DISTORTION
MAXIMUM

DE LUXE
POTTED

AUDIO

TRANSFORMERS

ESPECIALLY DEVELOPED

FOR

MULLARD
510-520 HIGH QUALITY

AMPLIFIER CIRCUITS

E---"------",L, HADDON --1 Transformers Limited

MASONS AVENUE, WEALDSTONE, MIDDLESEX

Tel: HARROW 9022 3 4/S Grams: HADTFtANS, HARROW

THE FIRST

OUT - OF- SIGHT
T/V AERIAL

BI -SQUARE
(Patent pending)

FOR BAND I

ONLY

THE LATEST LABGEAR ACHIEVEMENT IN LOFT AERIALS
Outstanding in design, outstanding in performance
. . . yet out of sight too-the new Labgear " Bi-
Square " aerial ! Yes, here at last is a long-range
aerial that need not be a target for wind and weather
. . . nor for town -planning criticism either ! Note
these features of the new " Bi-Square " aerial:
* Stands in any loft-

much smaller than
the ordinary Band 1
aerial.

* First-class reception
up to 40-50 miles
better than any other
indoor aerial. Gain
approximately 12dB.

* Delivered pre -assem-
bled and folded -up
neatly to under 6ft.
long-takes only a
few minutes to as-
semble ready for use.

* No special mounting
is needed.

OUTDOOR VERSION TOO-FOR ULTRA FRINGE RECEPTION !
Made with heavier gauge material and extra supports. Overall
size only 5ift. square. Performance equivalent to a multi -
element array. Gain approximately 12dB.

-aire://he W5/6/"Pa/
(Patent pending)

THE FIRST PLUG-IN DUAL BAND
T/V AERIAL! FOR BANDS I/II!
Neat, compact, unobtrusive-ap-
proximately 30 inches in length.
Simply plug it into the set; no
extra fittings, no untidy flex,
cables or " extras." Gives recep-
tion on both Band I and Band III.
Four versions: London. Midlands,
North WIstern and North Eastern.
Average maximum range: 10 miles
approximately. And the Spiral
sells for only 3916 complete.

SEE THESE TWO NEW AERIALS ON THE

LABGEAR STAND No. 203
NATIONAL RADIO SHOW

4:e Write for Details!
A:tau:wised distributors for Yorkshire: Northern Aerials
Ltd., 147, Park Lane, Leeds, 1.

Labgear (Cambridge) Limited
WILLOW PLACE - CAMBRIDGE - ENG.AND
Telephone : Cambridge 2494. Telegrams Labgear Cambridge
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MAINS TRANSFORMERS
Primary, 200-230 v. P. & P. 2/-. 301/-
0-300 100, inA. 6 v. 3 amp., 5 v. 2
mob,. 22/6.
Semi -shrouded drop -through 330-0-
380 v., 130 inA., 6.3 v. 4 amp., 5 v.
2.5 ernP.. 22/6.
Drop Ebro' 350-0-350 v. 70 mA. 6 v.
2.5 amp. 5 v. 2 amp., 14/6.
Chassil mounting or drop -Ebro'. Pri.
110-150 v. See. 350-0.350, 250 mA.,
6.3 v. 7 amp., 6.3 v. 0.5 amp., 5 v.
CT., 0.5 amp. 4 v. 3 amp. P. & P.
3/6. 32/6.
Chassis mounted and fully shrouded,
80 mA. 6 v. 3 atnp., 5 v. 2 amp.. 14/6.
Drop. thro' 270-0-270 60 mA., 6 v.
3 mon., 11/6.
260 v. 350 mA., 6.3 v. 4 a., twice 2 v.
2 a.. 18/6.
Auto -trans. Output 206-350 H.T.
500 v. 250 mA., 6 v. 4 a., twice, 2 v.
2 a., 19/6.
Auto -tram. Input 200-250.
350 v. 350 A. Separate L.T. 6.3 v.
7 a., 6.3 v. 14 amp., 5 v. 3 amp., 251-.
P. & P. 3/,
Mains transformer, fully impregnated.
Input 310, 220. 230, 240. Sec. 350.0-350
100 mA. with separate heater -trans-
former. Pri. 210, 220, 230, 240. sec.
6.3 v. 2 amp., 6.3 v. 3 amp., 4 v.
6 amp., and 5 v. 2 amp., 30/-. P. & P.

350-0-350 75 mA. 6.3 v. 3 a. tap 4 v.
6.3 v. 1 a., 13/6.
500-0-500 125 mA. 4 v. C.T. 4 a., 4 v.
C.T. 4 a., 4 v. C.T. 2.5 a., 27/6.
500-0-500 250 mA. 4 v. C.T. 4 a., 4 v.
C.T. 5 a., 4 v. C.T. 4 a., 39/6.
134in. M.E. Speaker. 1,000 ohm field,
15/-.
R. & T.V. Energised 6in. Speaker.
with O.Y. trans. field coil. 175 ohm
916. P. & P. 2/8.
R. & A. Slim ME. Speaker, with
O.P. trans. field 440 ohms, 10/6
P. & 1'. 2/6.

Volume Controls. Long spindles,
less switch 50K, 500K, 1 meg., 2/8
each. P. & P. 3d.
Volume Controls. Long epindle and
switch, 4, 4, 1 and 2 meg., 4/- eaoh.
10.K and 50K. 3/6 each. 4 and I meg.,
long spindle, double pole switch,
miniature, 5f.. P. & P. 3d. each.

Trimmers. 5-40 pt., 5d. 10-110, 10-
250, 10-450 pf., 10d.
Twin Gang .0005 Tuning Condenser
5/-. With trimmers. 7/6.
Twin Gang .0005, with feet, size 34
3 x liin., gig.
3 -gang .0005, with feet, size 41 x 3 x

7/6.

T.V. Colts, moulded former, iron -
cored wound for re -winding purposes
only. All -can 11 x ifin., 1/- each,
3 lees -core All -can 31 x 1/6
each. The above coil formers ore
suitable for the " Wheless World "
P.R. tuner.
Used Metal Rectifier, 260 v. 150 mA.,
6/6. Metal Rectifier, 210 v. 45 mA.,

Metal Rectifier, RM1, 125 v. 100 mA.,
3/6.

OUTPUT TRANSFORMERS
Standard type, 5.000 ohms imp., 4/9,
42-1 with extra feed -hack windings,
4/3. Miniature 4-2, 13/3. Multi -
ratio 3,500. 7,000 and 14,000, 5/8-
10 -watt pooh -pull, 6V6 matching,
7/-. 90-1 ohm speech coil. 6/6.

SIGNAL
GENERATOR

Coverage 120 Ke/s.-84 Mc/s.

A.2 Mello £4 - 19 -6200

Or 34/- deposit, 3 payments of 25/-.
1'. & P. 4/6 extra.

COMMERCIAL TELEVISION
CONVERTER

SUITABLE ANY T.V.
using lower side band

NO ALTERATIONS TO SET
Complete with built-in power supply, 230-230 v. A.C.
111,a118. Crackle finish case Olin. long, 341n. wide, 4fin.
high. Incorporating gain control and band switch.

£3 - 19 - 6 Plus Post & Packing 2/6. Illustrated lath cover removed.
Less power supply L2/19/6. P. & P. 2/6.

BAND III CONVERTER KIT
comprising 5 channel tuner, mains transformer, metal rectifier, electrolytic, 2 valves 12AT7
and RP80 and all necessary components for A.C. mains operation. Complete with conversion
data, 22/5/.... P. & P. 2/6.

4 VALVE ALL -DRY SUPERHET

PORTABLE KIT
Medium and long waves. In grey leatherette.
Size 9in. x 7in, x 6in. Valve line up 114, IRS,
IS5, 3V4. Complete kit of parts (less batteries).

£6 - 6 - 0 Plus 2/6 Post and Packing.

GARRARD RC/I10
3 -SPEED AUTOMATIC CHANGER
Will take 10 Records, 7", 10" or 12"
Mixed, turnover crystal head, brand new,
current model. A.C. mains 200/250 v.
(list price L14/101-).

£7 - 19 - 6 P & P. 3/6.

£6 - 19 - 6 Post
Paid

3 -speed TRANSCRIPTION MOTOR
BY FAMOUS MANUFACTURER

Complete kit of parts comprising accurately
balanced precision made heavy turntable with
rubber mat, large constant speed condenser
starting motor, base plate. Can be assembled in
half an hour. A.G. Mains 200/250 v. Fully guar-
anteed. Parts sold separately.

T.R.F. KIT
IN PLASTIC CABINET

3 valve plus metal rectifier, A.C. mains
200-250 v. Medium and long w. In
pastel blue or brown. Valve linavese-up. 2

VR658 and VT52. 81ze 15fin. long by Pin.
high by 7in. deep. £3/19/6. P. & P. 4/6.
A point-to-point wiring diagram. 1/6. Free
with complete kit.

SIGNAL & PATTERN
GENERATOR

Coverage 7.6 Mcis.-2I0 Mc/s.
in five bands, all on funda-
mentals, slow-motion tuning,
audio output, 8 vertical and
horizontal bars, logging scale.
In grey hammer finished case
with carrying handle. Ac-
curacy ± I %.
A.C. mains 200-250 v.

f6 - 19 - 6
P. & P. 5/6,

Or L3 deposit P. & P. 5/6 and
3 payments of 30/-,

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23 HIGH STREET, ACTON, LONDON, W.3

GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE

Terms of Business: Cash with order. Where post and packing charge is not stated
please add 1/6 up to 10/-, 2/- up to LI, and 2/6 up to L2. All enquiries S.A.E., lists
5d. each.

Germanium Crystal Diode, 1/6, post
paid.

Line O.P. Transformer in aluminium
can mounted In rubber. 12/6.
Line and E.H.T. Transformer. 14 Kv..
using ferrocart core, complete with
line and width control, and corona
shields U37 rectifier winding, 35/,
Line and E.H.T. Transformers, 9 Kv..
using ferrocetrt core, complete with
built -In line and width control. Mounted
on small all chassis. Overall size
41 x 1210. EV51 rec. winding, 27/6.
Scan coils, low line low Impedance
frame, complete with frame trace -
former to match above 27/6. P. &

Line and E.H.T. Transformers, 9 Kv.
ferrocart core, EY51, heater, winding,
complete with scan coils and frame
eatput transformer, and line and width
control, 38/, P. & P. 3/,
As above, but complete with line and
frame blacking transformers, 5 Henry
25 mA. choke, 100 mid. and 150 mid.
250 wkg. 380 mA. A.C. ripple, 22/2/6.
P. & P. 3/-.
Valve Holders, moulded octal Mazda
and Metal, 7d. each. Paaolin, octal
Mazda and Metal, 4d. each. Moulded
WU, BHA and B9A, 7d. each. B7G
moulded and BOA with screening
can, 1/6 each.
P.M. Speaker. 64I0. closed field, 18/6.
Hin. closed field, 20/6. 10In. closed
field. 25/-. Ulm. 16/6. 12in. closed
field, 25/-. P. & P. on each, 2f..

ion Speaker. In polished walnut,
complete with 81n. P.M. P. & P. 3/-.

B.S.R. MONARCH
three speed automatic changer, current
model. Brand new. Will take 7in.,
10in. or 121n., records mixed. Turn
ovel crystal head. A.C. mains 200-
250. Pre -Budget Price while stocks
act 27/15/-. P. & P. 3/-.

Standard Wave Change Switches.
4 -pole. 3 -way. 1/9: 5 -pole, 3 -way, 1/9;
3 -pole, 3-Iray, 1/9: 9 -pole 3 -way, 3/6.
Miniature type, long spindle, 3 -pole,
4 -way. Opole 3 -way and 4 -pole 2 -way,
2/6 each. 2.pole 11 -way, twin wafer,
5F/T:s, IPa-p. le3d18-way single wafer, 5/..

Ion Traps for Mullard or English
Electric tubes, 5/-, poet paid.
Standard 465 Kc. iron -cored IVA.
4 x If x Ifin., per pr., 713.

1.20011. High Impedance Recording
Tape on aluminium spool, 12/6, Pak
paid.

Miniature wire end. moulded. 100 pi.
500 pt. and .001, each 7d.
Combined 1.2in. mask and eseutoheon
in lightly tinted Perspex- New aspect
edged In browns Fits on front of
cabinet, 12/6. As above for 15In. tube,
17/8.
Frame Oselllator Blocking Trans., 4,11.
Line Ose. Blooking Tram., 4/6.

CHOKES
3-20 Rem. 150 ma.. 15/-. P.  P. 3/,
6100Helinen.27. 540mAmA....115517--

P.
&& PP: 33//--..

Ste mA.. 10 henry, 10/6; 5 henry
250 mA. 60 ohms., 8/6.
Wilde AngleAgletv-P.M..F5oco5 Units. Vernier

P.M. Poems Unit for Mallard tubes
with vender adjustment. P. & P. 2/..
15/-.

PATTERN
GENERATOR

Coverage 40 Me/s.-70 Mc/s.

A.C.Itti/r50 e. 63 - 19 - 6
Or 291- deposit, 3 payments of £1.

P. & P. 4/6 extra.
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UNDOUBTEDLY THE BEST VALUE
YET OFFERED

 Will play the new pre- Provides 2 hours
recorded tapes time at 3/in. or 1

Tin. per second

iftet4 e-efee""
e *cct-ae

 Extension speaker sockets are pro-
vided

 Has dual input channels for mix-
ing

 Monitoring provided for

playing
hour at

 Will take all standard
reek up to 1,200ft.

GUARANTEED FOR 12 MTHS. SEND S.A.E. FOR ILLUSTRATED
(B.V.A. VALVES 90 DAYS) AND DESCRIPTIVE LEAFLETS

HOME CONSTRUCTORS ! !
YOU CAN:BUILD THE COMPLETE RECORDER FOR £40' -'-
TERMS: E10 Deposit and 9 months of E3/13/4, or E20 Deposit and 12 months of EI/17/1.
The Truvox TAPE DECK and the Quality Amplifier are supplied tested and ready for
use, and the actual assembly of the Tape Recorder is extremely simple, involving only a few
connections. Step-oy-step connection chart is supplied for this purpose.
f you have your own Cabinet WE WILL SUPPLY: The TRUVOX TAPE DECK, the
TAPE AMPLIFIER, MATCHED SPEAKER, and 1,200ft. of E.M.I. TAPE for E33/10/ -
plus E1,10/- carr. and ins., CI of which is refunded on return of case.
TERMS: E8/131- Deposit and 9 months of E3/1/4, or E16/15/- Deposit and 12 months of EI/11/1.

^demise yaw
old kadiorteme WE OFFER the

latest 3 and 4 SPEED AUTOCHANGERS with modern RADIOGRAM CHASSIS and matched
P.M. SPEAKERS at REDUCED PRICES. (H.P. Terms available.) A good varied selection
is available . . . SEND S.A.E. for ILLUSTRATED and DESCRIPTIVE LEAFLET.

TWO REALLY GENUINE PRICE REDUCTIONS
A BULK PURCHASE ENABLES US TO OFFER these RECEIVER CHASSIS
at SUCH LOW PRICES. Each is BRAND NEW and FULLY GUARANTEED.

MODEL AW3-7

A 1 -valve 3 -waveband superhet chassis
having a Push -Pull stage for approximately
6 watts output. PRICE £12-19-6
H.P. TERMS: Deposit Plus 7/6 carr. & Ins.

E6/9/9 and 8 monthly payments of 18/9

MODEL B3

A 5 -valve 3 -
Waveband Superhet

employing Negative Feedback over entire
Audio Stages and having a single valve type
6BW6 output for approximately 4 watts.
H.P. TERMS: PRICE
Deposit E5/15/6 and 7 monthly Z1 1 1 -0
payments of 19/4. Plus 7/6 carr. &

THESE THREE CHASSIS HAVE " GRAM " POSITION and are IDEAL REPLACEMENT
CHASSIS FOR THAT " OLD RADIOGRAM "-Send S.A.E. for complete details.

PRICE COMPLETE

READY FOR USE E43
TERMS: LII Deposit and 9 months of E3/18/3, or
E21/10/- Deposit and 12 months of EI/19/10. Czrr. and
ins. is L1/10/- extra, but we return £1 on return of
packing case.

The following items form complete Recorder.

THE TRUVOXMODEL TR7U TAPEDECK
3 Shaded -Pole motors. Drop -in Tape Loading. Push
Button Control. Separate Push Button Brake. Fast
forward and fast reverse. Silent drive eliminating
Wow and Flutter. Half Track working and 2 speeds,
nin. and 7Iin. per sec. Positive Azimuth Adjustment.
Overall size only 14} x 12-lin. Available for E23/2/-.

THE MODEL T.R.I./F. AMPLIFIER
Has been expressly designed to meet the requirements
of enthusiasts for fidelity reproduction, and in par-
ticular to CORRECTLY operate the above TRUVOX
DECK. It is supplied complete with a matched
Elliptical 3 ohm P.M. Speaker, it incorporates an
efficient Tone Control arrangement and has a Magic
Eye Indicator (Operative on Record). A Co -axial
Socket is also incorporated for MONITORING on
Record, and this can also be used to feed an external
amplifier. The Amplifier can also be used for high
quality reproduction of gramophone records direct
from a gram unit. Available for L14/14/-.

ACOS CRYSTAL MICROPHONE
MODEL MIC.33.1 Price E2/101-.

1,200 ft. REEL OF SCOTCH BOY or E.M.I.
MAGNETIC RECORDING TAPE. Price E1/15/-.

PORTABLE ATTACHE CASE
Is a neat, compact and attractively finished case, being
covered with maroon rexine and having an ivory
coloured speaker escutcheon. It contains concealed
pockets to accommodate the Microphone, Mains Lead
and a spare 1,200ft. reel of tape. Price ES.

A high -quality
replacement
Radio or Radio-
gram Chassis
having provision
for an FM Feeder
Unit and incor-
porating separ-
ate BASS and
TREBLE CON-
TROLS. PRICE

ASSEMBLED
and READY

FOR USE
£25/2/0

(Plus 7/6 tam and insurance.)

THE ARMSTRONG FC48

TERMS: E6/61- Deposit and 9 months of E2161- or
i12/11/- Deposit and 12 months of f1/3/3.

Open Monday to Friday 9 a.m.-6 p.m. Saturday
9 a.m.-1 p.m.

ST Ellit! Tqfp10
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AMPLIFIERS
FOR THE

TUNING UNITS
PRE -AMPLIFIERS RADIO RECEIVERSHOME CONSTRUCTOR 

-COMPLETE KITS
The MULLARD
MAIN AMP-
LIFIER

OF PARTS FOR THE " Hi - Fi " ENTHUSIAST-
STERN'S " fidelity " PRE-AMPLI- I STERN'S

FIER TONE CONTROL UNIT
"A design for the music lover" I

Thie is the
very latest de-

sign and needs no recommendation from us. Our Kit is
complete to Mullard'e specification, including the latest
GILSON ULTRA LINEAR OUTPUT TRANSFORMER PRICE OF COMPLETE KIT OF PARTSand the entire MULLARD Valve line up. ALL SPECIFIED
COMPONENTS are supplied. PRICE OF (Plus 5/- care, and ins.). WE ALSO

16/6 in reproduction is genuinely In the HIGH fidelity
/ w class yet the total cost Is ridiculously low.

OFFER IT ASSEMBLED, HEADY FOR USE, ESN,
(Plus 5/. carr. and ins.). , I (Main Amplifier only). (Flue 5/- can. and ins.) £7/7/0COMPLETE KIT OF PARTS 'PRICE OF COMPLETE KIT OF PARTSt11/11/0 (Plus 5/- cam and ins.)

THE full SPECIFICATION and BUILDING INSTRUCTIONS for these three Units are available for 1/6 each. THEY include COMPONENT PRICE LISTS and simple " wire -to -wire "
PRACTICAL DIAGRAMS.

SPECIAL PRICE REDUCTIONS . . FOR PURCHASERS OF A COMPLETE "Hi-Fi " AMPLIFIER
WE WILL SUPPLY (a) COMPLETE KIT OF PARTS to build THE MULLARD " 5-10 " MAIN AMPLIFIER and the STERN'S " fidelity " PRE -AMPLIFIER -TONE CONTROL

UNIT for £161161- (pl. 7/6 carr. and ins.), or we will supply THE TWO UNITS MADE UP and READY FOR USE for £191191- (plus 7/6 carr. and ins.).
Terms: Deposit ip.9/1916 and 12 monthly payments of MI or £5 Deposit and 9 monthly payments of £111617.
(b) COMPLETE KIT OF PARTS to build the HIGH QUALITY 8-10 WATT POWER AMPLIFIER and the " fidelity " PRE -AMPLIFIER -TONE CONTROL
UNIT for £13 (plug 7/6 carr. and Imo or we will supply THE TWO UNITS MADE UP and READY FOR USE for £15/15/- (plus 7/6 care. and ins.).
Terme: Deposit £711716. 10 monthly payments of 17/9, or £4 Deposit and 9 monthly payments I 61/8/9.
QUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SUCH LOW COST.

AN F.M.
TUNING UNIT
tor the HOME
CONSTRUCTOR
STERN'S " fidelity."
A well designed unit
that can be com-
pletely built for

t10/0/0
A design comprising a 5 -valve line up, using the latest I
type valves and incorporates the MULLARD PERMEA-
BILITY TUNING HEART and a " Magic Eye " Tuning
Indicator. The performance of this Tuner is genuinely up
to the new standard of similar Units now being offered at I
about £20. Attractively finished in " Hammered gold."
The complete SPECIFICATION and BUILDING IN-
STRTJCTIONS are available for 1/6, " wire -to -wire "
Diagrams are included. All Components are available
for sale separately. WE SUPPLY THIS TUNER AS- I
SEMBLED and READY FOR USE. Terme Deposit £7/5/ -
and 9 monthly payments 01 18/4, or
£3/18/- Deposit and 9 months of £1/5/11. 214/10/0
A design for a COMBINED AM -FM TUNER precisely
similar in appearance to the above will be available at
end of June. The HOME CONSTRUCTOR will be able to
build this for 513/101-. It provides complete coverage
of the P.M. Waveband, and the MEDIUM WAVE -BAND,
thereby giving a good selection of foreign stations.

nom

A COMPLETE KIT OF I
PARTS to BUILD STERN'S

"HIGH QUALITY" I
8-10 WATT

$9STERN, S COMPACT 5 AMPLIFIERS
STERN'S BATTERY PORTABLE

EXPRESSLY DEVELOPED

t;,

The " Compact 5-2 "
A 2-etage high sensitivity
amplifier having SEPAR-
ATE BASS and TREBLE
CONTROLS and designed
to give up to approx. 5
watts with very pleasing
quality. PRICE 26/15/-
(plua carr. and Me.).

FOR VERY HIGH QUALITY
REPRODUC- for the HOME CONSTRUCTORTION OF

GRAM. This is a completely NEW DESIGN and we cannot at the
RECORDS time of going to press produce an illustration. It in -

AND corporates the NEW " ECONOMY " MINIATURE
PARTS- VALVES, and these have about half the battery con-
CITLARLY sumption of the standard valve line-up normally in-

\ SUITABLE corporated in this type of Portable Set-batteries will
/, FOR HIGH therefore lad about TWICE As LONG. The Set com-

QUALITY prises a 4 -valve Superhet design covering both LONG and
REPRODLLTH N MEDIUM WAVEBANDS and Incorporates a Goodman'
OF THE F.M. 5in. PM Speaker. Tone therefore ie very good whilst volume

TRANSMISSIONS: and station selection le excellent. Accommodated in a
TWO MODELStARE robust but very attractive reline covered ATTACHE

AVAILABLE: CASE.
The " Compact 5-3." THE COMPLETE RECEIVER (including ATTACHE CASE)A 3 -stage version of the can be built for" 5-2 " model but in this The ASSEMBLY MAN1JAL which £8/12/6
case having an additional contains " wire -to -wire " dia
stage and incorporating grams le available for 1/6.
negative feedback. PRICE ALL COMPONENTS are available for sale separately.
£81161-.
(pl. 5/- carr. and ins.) "'"" -

The Amplifiers are compact and very attractively designed, RECORD PLAYERShaving a Bronze/Gold finish with a fully engraved front
panel by which the entire Amplifier ill conveniently mounted THE VERY LATEST MODELS ARE OFFERED ATinto a Cabinet, occupying no more space than a conventional
Tone Control Unit. Fully described In our Leaflets. GREATLY REDUCED PRICESPOWER SUPPLY A separate email Unit is available
and this in addition to supplying power to the Amplifier has * TRANSCRIPT:ON UNITS * 3 and 4 SPEED
additional power available for RADIO TUNING UNIT AUTOCHANGER * AUTOCHANGERS with MANUAL
etc. PRICE 82/10/, CONTROL POSITION.

Send S.A.E. for ILLUSTRATED and DESCRIPTIVE
LEAFLET. This Leaflet also contains data of
PORTABLE TYPE GRAM AMPLIFIER which has
separate BASS and TREBLE CONTROLSAMPLIFIER , (PRICE 24.12.6. INCLUDING 61" P.M. SPEAKER)

Ha. Pow.' -p- I STERN'S POWER SUPPLY UNITS and an attractive PORTABLE CARRYING CASE
ply available I

"for R41110 Tun-
ing Unit. I EXCEPTIONAL OFFER FOR CASHPrice of COM-
PLETE KIT The B.S.R.
OF PARTS MONARCH 3 -SPEED

ONLYI

(Plu'5/.".S7/10/01 AUTOCHANGER
andins.)

WE ALSO OFFER IT ASSEMBLED I
is offered for

and READY FOR USE for
(plus 5/- carr. and ins.) 19/10,01
This amplifier has proved one of the most popular models

really excellent reproduction up to 8 watts, employing
6V6's In push pull and incorporating negative feedback. I
Provides for the use of both 3 and 15 ohm speaker.. The I are available. Type "A " Unit .. . Incorporates

9.1n. x 311n. x
limn.tm.Ttwypeo USnxit5g

These units /7
i

Complete SPECIFICATION and BUILDING INETRuc- s Valve and provides 250-300 volts at up to 70 mA. and 6.3 speeds, 71n.,
TIONS are available for 1/6. I volts at If amps.
' Wire -to -Wire " Diagrams. are Included and all Components PRICE OF COMPLETE KIT OF PARTS

yet offered to the HOME CONSTRUCTOR. It provides

HIGH FIDELITY

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: (c) Continuously
variable BASS and TREBLE CONTROLS and a variable

I

OUTPUT CONTROL which enables its use with any type
f Am lifl

HIGH QUALITY 8 -10
WATT POWER

AMPLIFIER
Comprises the MAIN
AMPLIFIER of

our very popular
8-10 watt de
sign, which we
have modified
with the ex-
press purpose
of its use
with thefidelity

PRE -AMPLIFIER illustrated along-
side. TWO 6V6's are used in push-pull and the

are available separate.v

109-115 FLEET ST.,
LONDON, E.C.4.

Phone : CENtral 5812-3-4.

These units are
fully smoothed
with all output
connections ter-
minated to con-
necting blocks,
thereby enabling
ease of connect-
ing to a Radio
Tuner Unit or
Amplifier etc.
Overall size is

t2/976
ASSEMBLED AND READY FOR USE E2/17/6(Carriage and insurance US extra).
TYPE " B " UNIT. Incorporates type EZ81 valve and
provides 250.300 volts at up to 100 mA. and 6.3 volts at
i amps. Z271570PRICE OF COMPLETE KIT OF PARTS

ASSEMBLED AND BEADY FOE USE
(Carriage and insurance is 2/6 extra). 237370
The WIRING DIAGRAM AVAILABLE SEPARATELY
FOR 9d.

17/7/0
5/- carr. and ins.)

' /1441114141,murlrin. and 12

 They play
MIXED 7in.
10in. and 12in. records.
 They have separate sapphires for L.P. and 79 r.p.m.,
which are moved Into position by a single switch.

I  Minimum baseboard Mae required 14 x 121In., with
height above 5; in., and height below baseboard Wm A
bulk purchase enables us to offer these BRAND NEW

I UNITS at this exceptional price.
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LPH65

EXPAND AND
LABCR \TORY BALANCED. The TSL
LORENZ LP312-2 is a main bass, I2in. diaxial
speaker combined with two LPr165 electro-mag-
neck high frequency TREBLE units permanently
mounted coaxially across the front of the main bass
speaker at such an angle to give full spherical
binaural response. All are laboratory balanced
and matched for perfect tone with a frequency
range of 20 cycles to 22,500 cycles essentially level
output. To ensure level frequency response the
voice coils of the two treble speakers are fed through
a specially designed crossover network which
balances the frequency response of the three
speakers as a combined unit.

IMPROVE ANY
The TSL LORENZ LPH 65 is the basic treble speaker
used in the TSL LORENZ Sound System. Round
in shape to ensure smooth, melodious sound the
plastic cone is fully tropicalised. Special features
are the super high flux density magnet of 17,500
gauss and non -perforated back plate.

SOUND SYSTEM
SPECIFICATION LP3I2-2
IMPEDANCE 15 ohms; FREQUENCY RANGE 20-22,500 c/s; POWER
RATING 25 w.; PEAK POWER RATING 40 w.; DIAMETER Bass 121 inches,
Treble 2k inches; DEPTH Bass 71 inches Treble 2 inches; BAFFLE OPENING
101 inches; SPEECH COIL DIAMETER Bass 1.5 inches, Treble + inch;
FUNDAMENTAL RESONANCE Bass 20 c/s., Treble 1,600 cis. ; FLUX
DtINSITY Bass 17,500 gauss, Treble 17,500 gauss; INTERMODULATION
PRODUCTS under 0.5'; CROSSOVER FREQUENCY 2,000 c/s;
FINISH: Grey and blue vitreous anti -corrosion stove enamel.

RETAIL PRICE LI4.19.6 (not subject to Purchase Tax).

SUPER HIGH FIDELITY THIS YEAR
Let your ears be your judge . . . crisp
clear, natural reproduction without coloration
with TSL LORENZ speaker units. Ten years
ahead in engineering and design, this speaker
unit will enable you to design and build up a
sound system in your own home which will
truly add the miracle of LIFE to the magic of
music ...
No Extra Cost. You get these extra features at
no extra cost with every TSL LORENZ Sound
system . . . Greater output and more sensitivity
... heavy duty oversize speech coil... Super
high flux magnet . . . Permanently flexible
self -damped cone . . . Multi -parameter cone
fully tropicalised . . . Sealed in air gaps . . .

built-in centralizing device for perfect gap
alignment.
Improve your own H.F. Sound System. For those
devotees of high fidelity who possess bass speakers fitting one
or more LPH65 treble units will greatly extend your range
of super fidelity reproduction. They are, without a doubt,
the most sensitive and efficient treble reproducers research has
revealed to date. The non -perforated back plate ensures
that the LPH65 can be used with any other speaker irrespec-
tive of make or type without interactio7 taking place.

SPECIFICATION LPH65
HIGH FREQUENCY CONE -HORN TYPE TREBLE UNIT.
IMPEDANCE 5.5 ohms; FREQUENCY RANGE WITH
SUITABLE HIGH PASS FILTER CONDENSER 2,000

22,500 cis; POWER RATING AS A SINGLE
UNIT 3 w.; PEAK POWER RATING AS A
SINGLE UNIT 5 w.; DIAMETER 21 inches;
DEPTH 2 inches; BAFFLE OPENING 21 inches.

PRICE 39/6. (including Purchase Tax).

End isively distributed to the Radio Trade & Industry throughout Great Britain and the Ask your local retailer for full details, including Bass Reflex
Commonwealth by: enclosures.

TECHNICAL SUPPLIERS LTD., HUDSON HOUSE, 63 G OLDHAWK RD., LONDON, W.12. SHEpherds Bu:h 2581/4794

MIDLAND INSTRUMENT CO.
ELBOW TELESCOPES by Cooke, 81ms S Troughton, g x 30, in gunmetal housing, sire
9in. long, 4}In. high, base 511n. dia., unused and perfect, value 620, our price 50/,
post 2/6; otherwise we can supply the complete optical system for above --consists of
the variable eyepiece. right-angle erector prism and objective, all mounted, 20/, poet 1/-.
HUGHES IS -VOLT D.C. SHUNT MOTORS,
taking 1.'25 amps., up to 2 -amps. on load, speed
5,000 r.p.m., external reversing termination., size
Slin. long, 1lin. dia., In. dia. shaft, weight 20 oz.,
oil impregnated bearings, balanced armature, a
very superior powerful motor, original cost over
C7, our price new unused 10/-. Post 1/3, 2 for

post paid. Ditto, fitted reduction gear..
giving a final drive of either 320 or 160 r.p.m.
(state which required). 3.2/6, poet 116, 2 for
25!-. post paid.
HAND GENERATORS, fitted gearbox and detaehable handle, generates 28 v. L.T.
and 300 v. H.T., with data to convert in  few minutes to an efficient 200/2:d0 v.
A.C./D.C. motor with anal drives of approx. 60 13 and 2 r.p.m. unused and perfect.
Iwo, post 2/6.

NAVIGATORS CHART BOARDS, selected 7.plece polished
wood 171n. x 171e. by fin, thick, fitted braes parallel motion
drawing area, hinged to board edge elide with lock screw.

ruled Perspex transparent straight edge 10in. x 31n. by din.
free arm end fitted protractor scale marked In degrees, also

1I ll it thick. each with locking device, board back has felt lined
feet with pencil holder, these are brand new and boxed, value
70/-, our price 25/-, post 2/6, 2 for 50/-, poet paid.
BENDLE SELSYNS (Magslips). Sin. synchro transmitters.
50.v. 50 -cycle single phase A.C., we have supplied over a
thousand of these to large firms and Govt. Depts. for auto -
=Hon, etc., research, these are brand new, elaborately pro-
tected and packed, each with angular accuracy, etc., test re-

port. our price per pair (2 units), with wiring diagram, 60/, Post paid.
VIBRATOR PACKS. Input 6 v. provides all L.T. and R.T. outputs for the 18 and
38 sets, In metal cases size 9in. x 6fin. x 3f in. complete with Mallory Type 650 non
sync. vibrator. also leads, new unused, 17/6. post 2/6; vibrators only, 5/, post 7d.
TRANSISTORS, germanium junction P.N.P.. by the leading manufacturers In this
country, complete with data, 10/-. Post 3d.

SLYDLOK FUSES, 3 -amp. bark terminations, brand new, 1/6, Pod 4ff.. 15/- doz
post 1;1, ditto 15 -amp. end terminations, brand new, 1/6, Pout 4d., 15/- doz., post 1/3
BURGESS MICRO SWITCHES. 2 types, red spot, normally closed, or green spot,
normally open, new unused, 119. post 4d., 18/- doz., post 1/3, reduction for quantity.
ROTARY TRANSFORMERS, Input 12-v.. output 500.v. at 50.m.A., new and boxed,
15/-, post '2/9.

ACHROMATS by Ross or Taylor Hobson, new and perfect, 8 types all 40.rom. dia.
211n. focal length. 1.2, Sim focal length, 1.2.3, 31in. focal length. 10/- each. post

4,1., the 3 for 30/, post paid.

Many other bargains; send stamped addressed envelope for lists.
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17

Tel.: HAR 1308

A reference bock on every aspect

of photography18th Union
NOW READY

DICTIONARY OF
PHOTOGRAPHY
Edited by A. L. M. Sowerby, B.A., M.Sc., F.R.P.S.

A comprehensive reference book, alphabetically
arranged, covering every aspect of photography.
It contains the essence of a dozen ordinary
textbooks, and provides the answer to every
photographic problem. This edition has been
meticulously revised throughout, with par-
ticular attention to the sections on flash and
colour photography.

126pp. Illustrated 21s. net. By Post 22s. 3d.

Publi3hed for "Amateur Photographer"

From booksellers and photographic dealers
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST.. LONDON, 5.E.1
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RADIO TELEVISION HI-FI ELECTRONICS RECORDERS

HI-FI ELECTROSTATIC
SPEAKERS ('TWEETERS')

For high fidelity
sound repro-
duction. Easily
fitted to any
radio, TV set or
amplifier. Full
data and dia-
gram supplied.

LSH100 (as illus.). 7-18 kc/s.,
20 dbs., inherent cap. 1,100 p.f.
For outputs up to 20 watts.
Size 5 x 4 x kin., 21/-.
LSH518. As above, for outputs
of 10-12 watts (wide angle
sound distribution). Size 7 x
2 x tin. 17/6.
LSH75. Inherent cap. 800 p.f.
For outputs up to 6 watts.
Size 3 x 3 x tin. 12/6.
LPH65. Moving coil Tweeter.
Imp. 5.5. ohms, freq. range
2,000-2,200, 50 c/s. For out-
puts up to 6 watts. 2/.in. dia-
meter, 39/6.

All post free.

DECCA PICK-UPS
3 -speed with T.O. crystal head
HI/G, and rest. Brown 42/6
plastic. Post 2/6.

DECCA XMS P.U. HEADS
L.P. and standard, complete
with styli. Per pair, 74,
Post 3/6. I4.
Singly, 42/-. Post extra.

T.O. CRYSTAL
CARTRIDGES

B.S.R. complete with two styli.
Post free 18/6

LARGE STOCK OF
TRANSISTORS

Lowest prices. Fully guaranteed.
By Mullard, S.T.C., etc.
SUB -MINIATURE TRANS-
ISTOR TRANSFORM- A ,e
ERS, 4 to 1 ratio. Each **/

LASKY'S
FIRST AGAI N

We proudly announce a

NEW BATTERY
PORTABLE
FOR HOME

CONSTRUCTION ON
PRINTED CIRCUIT

SEND FOR OUR
NEW LIST

enclosing 3d. in stamps.

HIRE PURCHASE
TERMS

available on certain
items. Write stating
requirements.

The use of all the latest innovations gives maximum
simplicity of construction combined with fine quality
performance. In particular, the PRINTED CIRCUIT
completely eliminates the possibility of wiring errors.

1 10 STAR FEATURES
make this the finest Port-
able Radio ever offered to
the home constructor. Peak
value for money has been
achieved without any sacri-
fice of quality and design,
and the handsome case
makes it a set you will be
proud to own.

COME AND EXAMINE A DEMONSTRATION
MODEL AT EITHER OF OUR ADDRESSES

LASKY'S RECORD VALUE IN
3.SPD. MIXER AUTO.CHANGERS
ALL BRAND NEW AND UNUSED, IN MAKERS' CARTONS

NEW SEASON'S SPECIAL OFFER ! THE FAMOUS
GARRARD RC.I 10 NOW FURTHER REDUCED.
As illustrated, complete with t.o. crystal pick-up.
Cabinet space required 14 x 121 x 4in. above and
2 in. below motor board. Cream
and brown enamel finish.
Complete with instruction book.
List £141131-.

LASKY'S PRICE

£7.19.6
Carr. 3/6. Cabinet available,
see special offer on right.

GARRARD RC.80. Full length
arm with two Decca XMS heads.
List £20/15/-.
LASKY'S PRICE ti 3.18.6
Carr. 5/-.
As above, with GC2 to.

crystal head, £151151-.

METER BARGAINS
2/in. moving coil. Brand new
micro -ammeters F.S.D. 0-750
micro/amps. 15 ohms 15/resist.
0-15 amps., 12/6. 0-200 v.
A.C., rect. incorporated, 12/6.

Dozens of other types.

BSR Monarch. With H.G P.37
t.o. crystal P.U. £7.18.6
Carr. 3/6

COLLARO RC.54. With studio
0 t.o. crystal P.U. 18.18.6
Carr. 5/ -

MOVING COIL
P.M. SPEAKERS

3in. and 3/in. 19/6
5in. 6/in. I I8in. 10in. I2in
16/6 I 17/6 I 251- 26/6 129/6
6/in. with trans. 21/-
7 x 4in. Elliptical 19/6
10 x bin. Elliptical 32/6

A HANDSOME
CASE FOR

YOUR
AUTO ...CHANGER

LASKY'S PRICE Aain
Carr. 2/6 extra.

Very special offer of Record Player Carrying Cases with
space for almost any type of auto -changer and room for
amplifier. Latest design, handsome maroon/cream finish.
Length 161in., width 141in., depth 8in. Size of record
player baseboard, 14 x 121in. Fitted strong plastic carrying
handle. Limited number only, cannot be repeated.

* PRINTED CIRCUIT, size
x 2/in.

* 4 -valve Superhet, med. and long
waves.

* Low consumption Valves. Double
Battery Life.

* Ferrite Rod Internal
* 3 or 5in. P.M. Moving Coil

Speaker (your choice).
* Brand New T.C.C. Capacitors.
* Automatic Volume Control.
* New Style Contemporary Case.
* Lightweight and Handsome

Appearance.
* Every Component available

separately.

CAN BE BUILT FOR

£ 7.7.0 approx.

SEND FOR CIRCUIT DIA-
GRAM with assembly data, all
instructions illustrations and full
shopping list. Price 1/6 post free.

BARGAIN VALUE IN
SINGLE RECORD

PLAYERS
B. S.R. type TU.8 3 -speed motor
and pick-up with HGP.59 t.o.
crystal, complete with two styli.
LASKY'S PRICE 82/6
Post 316.

3 -speed motor and turntable
without pick-up, 57/6. Post 2/6.

LARGE STOCK OF LARGE SELECTION OF
HI-FI EQUIPMENT CABINETS for radiograms,

Amplifiers, Speakers, etc. Wharfe- carrying cases for record players,
dale, W.B., Goodmans, G.E.C., tape recorders, TV, etc. Your
Leak, Rogers, RCA., Quad, etc. enquiries invited.

MORE MONEY -SAVING LASKY BARGAINS ON NEXT PAGE
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FAMOUS MAKE
TURRET "TELETUNER"

Complete with
P2 Cofl Sete.

99/6
Post 2/6.
Knobs,
3/6

Covers
all Chan-
nels, Bands 1
and 3. Valves
used: PCC84, R.F. double triode, casco&
R.F. amplifier, PCF80, triode pentode Lc.
and mixer. I.F. output 33-38 Me /s.
Easily modified to aother I.F. outputs.
Full instructions and circuit diagram
supplied.

SPECIAL OFFER !
BAND III CONVERTERS
2 valves and metal rectifiers,
metal case. Contains power
pack for 200-250 v. A.C.
List £81101-.
LASKY'S PRICE 79/6

12 - CHANNEL TV TUNERS
Famous make. Covers Bands I and III.
Complete with valves EF80 and ECC81.
Ceramic valve holders, finest quality
components. Switch and fine tuning.
I.F. output 20.25 Mc /s. Freq. coverage
50-87 Me/s. and 175-215 Mc/s. Full
details and circuit diagram supplied.

Post 3/6. KNOBS 2/9 extra. 79/6
Reduced to

Also another Tuner using PCC84 and
PCF80, I.F. output 33-38 Mc /s. Complete
with valves and diagram, 99/6. Post 3/6.

TELETRON BAND III
CONVERTERS

TELETRON CONVERTER COIL SET
MK.1. For use with TRF and S'het Band I
TV nets. Uses two Z719. Circuit diagram
alignments, full details supplied. 15/-
Post 1/6.
MK. I. Complete Kit to build this con-
verter, drilled chassis, condensers, resist-
ances, toils, 2-EF80 valves, etc., with
circuit diagram and instructions.

Drilled chassis only, 3/9. 49/6Post 1/6.

Mir. II. Uses latest type valves. Ca.scode
R.F. amp. and triode pentode F.C.
PCC84 and PCF80, etc. The 17/6
COIL SET

COMPLETE KIT. Including drilled
chassis, valves and diagram,
Post 1/6.

Circuit diagram only, 3d. 59/9

VALRADIO TV TUNERS
Full range, all I.F. freq., series or
parallel heaters,

Post 3/6. 16

MAKE YOUR OWN FERRITE
ROD AERIAL. Ferrite rod, 5in.
long, }in. diam., with full direc-
tions. Each, 2/6. Post 1/-.

SAVE POUNDS ! ORDER BY POST IF YOU CANNOT CALL

20,000
VALVES

IN STOCK
Here are a few examples
of brand new surplus
and imported valves :-

EB91 7/6 EF41 10/6 EY51 12/6
EB41 7/6 EF80 10/6 EC84 11/6
EABC80 10/- EF85 10/8 EY86 14/6
EAF42 10/- EF86 12/6 EZ40 8/6
EBC41 10/- EF89 10/- EZ80 8/6
ECC85 10/- 6K8 10/6 PCF82 12/6
ECC84 15/- 6V6 8/8 PCC84 12/6
ECC83 g/- 6K7 PL81 13/6
ECC82 9/- 6Q7 10/6 PL82 10/6
ECC81 9/- 6187 6/6 PL83 11/6
12AT7 8/6 5E4 9/8 PY80 10/6
12AU7 8/6 DAF96 10/- 6AT6 7/6
I2AX7 9/6 DL96 10/- 6AT7 7/6
ECF82 15/- DK96 10/- 185 7/6
ECH42 11/6 DF96 10/- 3S4 7/6
ECH81. 11/6 Set of 4 32/6 1T4 7/6
ECL80 11/6 D1170 9/- 1R5 7/6
Also full stocks of B.V.A. Valves and C.R.
Tubes at the new lower lit prices.

WRITE FOR COMPLETE LIST.

DULCI F.M. TUNER
Incorporates its own power supply
and provides complete F.M.
coverage. Operates with most
radio receivers and any make of
Amplifier. Valve line-up EABC80
ECC85, two EF89, 6X4 (Rect.),
EM80 Indicator. Incorporates
GORLER Inductance Tuning
Heart, and magic eye tuning
indicator. Dial 10} x 6in.
Overall size 9 x 6 x 5iin. high.
Complete 16 Gns.Carr. & Pkg. 716

THE NEW JASON
" ARGONAUT "
AM/FM TUNER

A super -sensitive Tuner for
F.M. and medium waves. The
complete parcel with power
supplies, 113/19/6Post 3/6.
Data Book 2/-, post free.
All components available separ-
ately. Send for itemised price
list.
Chassis Assembly, complete, 57/9.

Post 2/6.
I.F. and Coil Set, complete 78/-.

Post 1/6.

JASON F.M. TUNER
Special parcel containing data
book, chassis, front panel, dial,
drive, tuning condenser, full
set of coils, I.F.s, ratio detector,
etc.

68/9 Post 2/6.
Book only, with price list, 2/-.
This Tuner uses 4-6AM6 and
2 crystals and can be built for
E6/15/-, plus 3/6 post.

* LASKY'S RADIO CONSTRUCTOR PARCELS *

With your
choice of

Cabinets as
illustrated.

PARCEL No. 1
Contains everything to build a 4 -valve
3 -wave spperhet 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 51in. deep. CAN BE BUILT FOR

Carr. and parking 2/8.

PARCEL No. 2
Contains everything to build a T.R.F.
3 -valve set for 200/250 A.C. mains, medium
and long wave. Uses 6K70, 6.17, 6V6, and
metal rectifiers. Neat plastic cabinet,
walnut or ivory finish, or wood cabinet.
Size 12 x 61 x 5fin. deep.

CAN BE BUILT FOR frs5/1 Oim
Carriage and packing 2/6.

INSTRUCTION BOOK for either above sets 1/. post free.
CABINETS ONLY, plastic or wood, 17/6. Carriage 2/6.

All components available separately.

BUILD THIS FIRST CLASS
TAPE RECORDER

AT POUNDS SAVING

LASKY'S PORTABLE TAPE
RECORDER KIT

 Fully fitted portable case as
illustrated 59/6

 Truvox Deck, latest type,
22 gns.

 Tape Recorder Amplifier,
12 gns.

 7 x 4 Elliptical Speaker, 19/6
 E.M.I. Tape, 1,200 feet, 35 /-
 7in. Plastic Spool .... 4/6
LASKY'S PRICE F
THE COMPLETE KIT £35
Carr. & Pkg. 25/,

SPECIAL
REDUCTION !

COMPLETE 5 -VALVE
RADIO CHASSIS

Brand new and unused. A.C.,
D.C. 200/250 volts. I.F. 465
kc/s. A.V.C., 4 watts output.
3 -station pre-set, frame aerial,
fully aligned, chassis 10 x 5iin.:
max. height 5i in. Completely
wired and ready for use, with
the addition oc a speaker and
output transformer. Two con-
trols, volume and station switch.
Valves used: 10C1, 10F9 or
UF41, 1OLD11, 10P14, U404 or
UY41.
REDUCED TO 52/`

3/6
a less valves.extra. Post

FAMOUS AMPLIFIERS
BUILT ON T.C.C.

PRINTED CIRCUITS
All specified components used,
with your choice of transformers
and chokes. Fully assembled
and ready for use.
The MULLARD 510. Price,
according to transformers used,
from 15 gns. The Book, 3/6.
OSRAM 912. From 19 GNS.
The Book, 4/-, post free.
All components available sepa-
rately, also printed Circuits.

SAVE
POUNDS

ON THIS
6 -VALVE RADIOGRAM
CHASSIS COMPLETE

WITH VALVES
Famous Manufacturer's Surplus. 6 valve
3 -wave Superhet. 13-50 m. short. 200-
550 m. medium, 1,000-2,000 m. long. Brand
new Mallard valves: ECH42, EF41, 1,63,
EB41, 6V6 g.t., EZ40 and finest quality
components. Gram. switch, 465 kc/s I.F
tone control, three -colour dial. Overall size
131 x 5in., height 121in. Aperture required
for dial and controls 11 x Slim Complete
with valves, output trans., knobs, etc.

LASKY'S PRICE £10/19/6
Carriage and packing 7/6 extra.

5 -VALVE
RADIOGRAM CHASSIS

A.C. mains, 3 -wave superhet.
Large full vision dial, 1 x 4iin.
Overall dimensions 14 x 6 x 7in.
Valve line-up: 12AH8, 6BA6.
6AT6, 6BW6, 6X4.
LASKY'S PRICE, complete
with valves,
Carr. 7/6 19/19/6
Table Cabinet for above, com-
plete with 6}in. P.M. speaker, 49/9

MORE MONEY -SAVING LASKY BARGAINS ON NEXT PAGE
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EVERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN

LARGE RANGE OF
TAPE DECKS

Collaro "Tape Transcripter," £20
Truvox 22 Gns.
Lane, £18/10/-.

Brenell, 18 Gns.
And all other makes.

LATEST BRENELL
TAPE EQUIPMENT

Deck. 3 -speed, 3 motors, record
and play back. 18 Gns.
Amplifier Mk. II. 5 watts, for
use with 3 ohms speaker. Magic
eye. 181 Gns.
Carrying Case, E4/181-.
Complete equipment with mike
and tape, in carrying case, ready
for use. 51 Gns.

Full details on request.

RECORDING TAPE
SPECIAL OFFER. Magnetic Recording
Tape, kraft base. On Cyklon metal spools:

1,200f t., 11/6; 600f t., 7/6.
On plastic spook:

1,200ft., 12/6; amt., 9/11
PURETONE TAPE on plastic spool:

1,200ft. 14/11.
All above, 1/- extra by poet.
All makes of Tape including the new
thin long-playing in stock. Also all
types of Spools.

SPECIAL OFFER OF
TAPE DECK MOTORS

Anti -clockwise, shaded pole.
Collaro Garrard B.T.H.

I I25/- 26 6 29/6
Post extra

Special
Bargain

3 -WATT
AC/DC

MIDGET AMPLIFIER
Push pull, very high gain. 4
valves: two UL4I (p.p.), UCH42,
UAF42. Input voltage 100/
110 A.C./D.C. Easily con-
verted to 230 v. Ideal for record
players, tape recorders, baby
alarms, etc. Supplied fully
assembled with valves, circuit
diagram and details.

REDUCED TO gni_
Carr. 5/-.

REMPLOY INSTRUMENT
SOLDERING IRONS. 200-250
v. Neon indicator 19/3

light in handle.

GERMANIUM
CRYSTAL DIODES
GEX.00 1/6
GEX.34 3/6
GEX.54 and 0A71 5i-
WG4A 3/6
WG4B 4/-
WG5A and B 5/-
WG6A 5/ -

PROJECTION
TV UNITS

(Mullard.) Consisting of optical
unit and E.H.T. unit, complete
with valves and C.R. tube.
Limited quantity. Full details
on request.LASKY'S

PRICE 21
Carr. 21/ -

PORTABLE GRAM AMPLIFIER
Uses 3 latest miniature valves, U78, N78, DH77.
Volume, bass and treble controls; extension L.S.
socket and internal L.S. switch, indicator lamp.
Mounted on wood baffle, overall size 14 x 4lin.
with speaker centralised. All top quality new com-
ponents. For A.C. mains, 200-250 v. Ideal for
portable record players, input will match Monarch,
RC54, 3/554, etc.
Price, complete with 3 new Osram valves, 7 x 4in.
Goodmans elliptical speaker, metal speaker grille,
mains lead, and knobs. Eg.0 a

u.0 Carr. 5/-
1.4"......enandindondKanovinandnanandirre-.4nip.ap,a,......4rApApAP.o.

4

BIGGEST BARGAIN EVER OFFERED
IN TV CATHODE RAY TUBES !

BRAND NEW, PERFECT
16" METAL CONE C.R.T.

A big new purchase of these
tubes enables us to still further
reduce our price from /9.19.6
to E13.9.6.

LISTED AT L23.9.10

LASKY'S PRICE

8 . 9.6 cad2-./6e=...

Here is your opportunity to convert to big picture television
at a price you can afford. Note especially that these are not
" seconds " but perfect tubes without fault, and supplied in
original cartons. Brief specification: 6.3 v. heater, ion trap,
14 Kv. E.H.T., wide angle 70 deg. standard 38 mm. neck,
duodecal base, magnetic focus and deflection. Max. length
171-Z in. Gives large 11 x 141in. black and white picture.
GUARANTEED BY US FOR 3 MONTHS. Full data,
connections and suggested time bases supplied with every
tube.
Masks, Anti -Corona Rings, Bases and Ion Traps available.

Note to Previous Customers : As a gesture of goodwill to customers
who paid our former price of £9.19.6, we will make a rebate of
11.10.0 in the form of a merchandise credit note. Proof of purchase
must be furnished and claims must be made by September 14th, 1956.

..111,41P,IPAIP,11PAP,N.AP. I.IWVJ,4P../.

RIBS RECEIVERS
NOW AVAILABLE ON EASY TERMS

In original wood transit cases.
Brand New £11 19 6
Secondhand, Grade I £9 19 6
Ditto, Grade 2 £7 19 6

Carr. 12/6
Power Pack and Output Stage
with 61in. Speaker £5 5 0

LASKY'S
(NARROW RD.) LTD.

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. 2 amp. 7/6
6.3 v. 1 amp. 4/6
0-30 volts 19/6

tt

BAND III AERIALS. All types, outdoor
or indoor, also Diplexes, Crossover Boxes,
Co -axial Plugs, Sockets and Cable.

MAINS TRANSFORMERS
All 200-250 v. 50 c.p.s. primary,
finest quality, fully guaranteed.
MBA/3. 350-0-350 v. 80 mA.
6.3 v. 4 a., 5 v. 2 a. Both fila-
ments tapped at 4 volts. 19/6.
MBA/7. 250-0-250 v. 80 mA.
6.3 v. 3 a., 5 v. 2 a. Both fila-
ments tapped at 4 volts. 19/6.
AT/3. Auto trans. 0-10-120,
200-230-240 v. 100 watts. 19/6.
MT/340. Tapped input 200/
250 v. 300-0-300, 100 m/A, 5 v.
3 amp., 6.3 v. 1.5 amp. 16/6.
MT/341. Tapped input 250-0-
250, 120 m/A., 6.3 v. 5 amps.,
fully shrouded. 27/6.

MICROPHONE SNIP
Table Crystal type, with screened
lead. 21 /- Post 2/6.

Large selection of all types.

MAKERS' SURPLUS TV

COMPONENT BARGAINS
WIDE ANGLE 38 mm.

Line E.H.T. trans., ferrox-cube
core, 9.16 kV.

Scanning Coils, low imp. line and
frameFerrox-cube

cored Scanning Coils
and Line Output Trans., 10-15
kV, EY51 winding. Line Trans.
incorporates width and Ilnemity
control. Complete with circuit
diagram, the pair

Frame Output Transformer
Scanning Coils low imp. line and

frame
Frame or line blocking osc trans-

former
Focus Magnets Ferrox-duce
P.M. Focus Magnets, Iron Cored
Duomag Focalisers
300 mfa. Smoothing chokes
Electromagnetic focus coil, with

combined scan coils
STANDARD 35 mm.

Line Output Transformers. No
E.H T

Line Output Transformers 6.9 kV.
E.H.T. and 6.3 v. winding.
Ferrox-cube

Scanning coils. Low imp. line and
frame

Ditto by Igranic
Frame or line blocking oscillator

Frame output transformer
Focus Magnets:

Without Vernier
With Vernier

Focus Coils, Electro-magnetic
200 mfa. Smoothing Chokes

TWO ADDRESSES FOR PERSONAL CALLERS
OPEN ALL DAY SATURDAY EARLY CLOSING: THURSDAY.

42 TOTTENHAM COURT
ROAD ,W.1.

Between T.C.R. and Goodge St. Stns.
MUSeum 2605

25/-

25I-

50/-
6/6

17/8

4/6
19/6
19/8
22/6
15/-

25/-

12/6

370 HARROW ROAD

19/6

12/6
14/6

4/6
7/6

12/6
17/6
12/6
10/6

PADDINGTON, W.9.
(OppADosit dde

nd4075a
PaingtonCUN

19p7
Hos9ital)

L

ALL MAIL ORDERS TO HARROW ROAD PLEASE
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R.S.C. BATTERY CHARGING
ASSEMBLED

CHARGER
v. or 12 v.

2 amps.
Fitted Ammeter
and selector
plug for 6 v. or
12 v. Louvred
metal case, fin-
ished attractive
hammer blue.
Ready for use
with mainsand output
leads, Double
Fused.

Only 46/9 carr. 3/6.

ASSEMBLED CHARGERS
6 v. 1 amp 19/9
6 v. or 12 v. 1 amp. 25/9
6 v. 2 amps. 29/9
6 v. or 12 v. 2 amps. 38/9
6 v. or 12 v. 4 amps. 56/9
Above ready for use. Carr. 2/9

HEAVY DUTY KIT
12 v. 30 amp. Suitable for
garage or firm with a number
of vehic es. Mains input
200/250 v 50 c/s. Outputs 12 v.
15 amp. twice. Consists of
Mains T ans. 2 Metal Rec-
tifiers. 2 Meters. 4 Fuses. 4
Terminal . 2 Rheostats and
circuit. Only 9 gns., carr. 15/-.

EQUIPMENT
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. 2/6 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. 49/9
BATTERY CHARGER KIT
Consisting of F.W. Bridge
Rectifier 6/12 v. 5 a. Mains
Trains., 0-9-15 v. 6 a. output,
and variable charge rheostat
with knob. Only 45/9. Post 3/-.

All for A.C. MAINS 200-250v., SO cies.
Guaranteed 12 months.

Assembled 6 v.
or 12 v. 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
use with mains and
output leads. Carr.
3/9.

69/6

SELENIUM
L.T. Types
2/6 v. a.h.w. 1/9
6/12 v. f a.h.w. 2/9
F.W. Bridge Types
6/12 v. 1 a. .. 5/9
6/12 v. 2 a. .. 8/9
6/12 v. 3 a. .. 12/9
6/12 v. 4 a. .. 16/9

RECTIFIERS
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
250 v. 80 mA. 7/9
250 v. 150 mA. 9/9
300 v. 275 mA. 12/11

CO -AXIAL CABLE. 75 ohms, lin., 8d. yard.
Twin screened feeder, I 1 d. yard.

5 CORE FLEX. Henleys circular rubber
14/36. Each lead colour coded. 1/6 yd.
T.V. CABINETS. For 15, 16 or 17m. tube.
Table model with doors, 79/6, carr. 7/6.
Table type for 12in. tube, 27/6, carr. 5/6. All
leading manufacturers surplus.
SILVER MICA CONDENSERS. 5, 10, 15,
20, 25. 30, 35, 50, 100, 120, 150, 180, 200,230,
300, 330, 400, 470, 500, 1,000 pfd. (.001aP).
.002 mfd. (2,000 pfd.). AU at 6d. each, 3/9
dozen one type.
DIAL BULBS, M.E.S., 8 v. 0.2 a., 6/9 doz.
6.5 v. 0.3 a., 6/9 doz.
ELECTROLYTICS (current production).

NOT Ex Govt.
Tubular Types Can Types

8AF 450v. 1/9 8 mfd. 600 v. 2/11
8 mfd. 500 v. 2/6

16AF 350 v. .. 2/3
16AF 450 v. .. 2/9
16AF 500 v. .. 3/9
32AF 350 v. .. 3/9
32 mfd. 500 v. 5/9
8-16AF 500 v. 4/11
25AF 25 v..... 1/3
50AF 12 v..... 1/3
50 mfd. 2.5 v. 1/9
5001, 50 v..... 1/9
100 mfd. 12 v. 1/9
100 mfd. 25 v. 2/3

Many others in stock.

16 mfd. 350 v.
16AF 450 v. ..
16 mfd. 500 v.
320F 350 v. ..
32 mfd. 450 v.
100 mfd. 450 v.
8-8AF 450 v. ..
8-16AF 450 v.
16-16AF 450 v.
16-32AF 350 v.

1/11
2/9
3/9

2/11
4/9
49
2/9

2/11
3/11

4/9
32-32AF 350 v. 4/9
32-32AF 450 v. 5/9
64-120 mfd. 350v. 7/6
100-200 mfd. 275 v.

VOLUME CONTROLS with long spindles, all
values, less switch, 2/9; with S.P. switch, 3/9.
VIBRATORS. Oak 2 v. 7 pin, synchronous,
7/9.

EX GOVT. MAINS TRANSFORMERS
All 230 v. 50 c/s. input
120-0-120 v. 40 mA. 5/9
300-0-300 v. 150 mA. 4 v. 3 a. 9/9
250-0-250 v. 60 mA. 6.3 v. 2 a., 5 v. 2 a

Potted 4I-31-3in. 11/9
460 v. 200 mA., 6.3 v. 5 a. 22/9
0-16-18-20 v. 35 a., 79/6. Carriage 7/6 extra.

MANUFACTURERS SURPLUS
TRANSFORMERS

Fully shrouded upright. Primary 200-230-
250 v. Sec. 425-0-425 v. 150 mA. 6.3 v.
3 a.. 5 v. 3 a., 33/9. Clamped type 325-0-
325 v. 100 mA. 6.3 v. 3.5 a., 5 v. 2 a.
Wearite 19/9. Post 2/9.

EX GOVT. E.H.T. CONDENSERS
.5 mfd., 2,500 v. Blocks 3/9
.1 rafd. plus 1 mfd. 8,000 v , large blocks

(common negative isolated) 9/6

EX GOVT. METAL BLOCK PAPER
CONDENSERS

2 rnfd. 500 v. .. 1/9 10 mfd. 600 v. 6/9
4 raid. 500 v... 2/8 8-8 mid. 500 v. 5/11
8 mid. 500 v. .. 5/9 15 mfd. 500 v. 7/9
4 mid. 400 v. plus 2 mfd. 250 v. 1/11

EX GOVT. VALVES. VRI37, EA50, EB34,
11d.; SP61 2/3; 4SHA 1/3; EL32 3/9; 6X5 4/9.

EX GOVT. UNITS, type RDF1 in original
sealed cartons with 14 valves including 5Z4G,
etc., trans. L.P. choke, Rectifier, etc., etc. We
cannot enter into correspondence regarding
these units which represent a really exceptional
bargain at 29/9. Carr. 7/6.

CONTROL PANEL with I six -position 3 -
wafer Yaxley switch, 1 pointer knob. 2 S.P.S.T.
switches, various plugs and sockets. Only 1/6.

OIL FILLED BLOCK
CONDENSERS

Bryce 11-7 mfd. 500 v. New unused Govt.
surplus, only 5/9 each.

R.S.C. BATTERY TO
Type BM1 An all dry bat-
tery eliminator. Size 51 x
41 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.

EX GOVT. SMOOTHING CHOKES
250 mA., 5 H., 50 ohms 12/9
250 mA., 3 H., 50 ohms 8/9
150 mA., 10 H., 50 ohms 10/11
150 mA., 6-10 H., 150 ohms, Tropicalised 6/9
100 mA., 10 H., 100 ohms, Parmeko 6/9
100 mA., 5 H., 100 ohms, Tropicalised 3/11
50 mA., 50 H., 1,000 ohms 6/9
L.T. type 1 amp., 2 ohms 2/9

SPECIAL OFFERS. Small 2 gang
variables .0005 mfd., 4/9. 8-8 mfd., 450 v.
Electrolytics (midget) in lots of six, 1/6 ea.

MAINS CONVERSION UNITS
Type BM2. Size 8 x 5f 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 cis. SUITABLE FOR
ALL BATTERY RECEIV-
VERS normally using 2 v
accumulator. Complete kit
with diagrams and instructions
49/9 or ready for use 59/6.PLESSEY DUAL CONCENTRIC 12in. P.M. SPEAKERS.

(15 ohms), consisting of a high quality 12in. speaker, of ortho
dox design supporting a small elliptical speaker ready wired
with choke and condensers to act as tweeter. This high fidelity
unit is highly recommended for use with our A8 or any similar
amplifier. Rating is 10 watts. Price only £5/17/6.

(MAINS ENERGISED
SPEAKERS R.A. 2-3 ohms.
8in Field 600 ohms., 10/9.
10in. Field 1,500 ohms., 23/9.

R S C TRANSFORMERS
FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED

MAINS TRANSFORMERS FILAMENT TRANSFORMERS
Primaries 200-230-250 v. 50 c/s. Primaries 200-250 v. 50 c/s.

6.3 v. 1.5 a... 5/9 0-2-4-5-6.3 v.
6.3 v. 2 a. .... 7/6 4 a. 16/9
0-4-6.3 v. 2 a.....7/9 6.3 v. 6 a. 17/6
6.3 v. 3 a. .... 8/11 12 v. 3 a. or
12 v. 1 a. .... 7/9 24 v. 1.5 a 17/6
CHARGER TRANSFORMERS
All with 200-230-250 v. 50 c/s. Primaries:
0-9-15 v. 14 a., 11/9; 0-9-15 v. 3 a., 16/9;
0-3.5-9-17 v. 3 a., 17/9; 0-3.5-9-17 v. 4 a.,
18/9; 0-9-15 v. 5 a., 19/9; 0-9-15 v. 6 a., 23/9;
0-0-15 v. 7.5 a.. 28/9.

FULLY SHROUDED UPRIGHT MOUNTING
250-0-250 v. 60 mA. 6.3 v. 2 a., 5 v. 2 a.,

Midget type, 21-3-3in. 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.L,

0-4-5  3 a. 25/9
250-0-250 v 100 mA., 6.3 v. 4 a., 5 v. 3 a. 23/9
250-0-250 v. 100 mA., 6.3 v. 6 a., 5 v. 3 a ,

for R1355 conversion 31/-
300-0-300 v. 100 mA.. 6.3 v. 4 a., 5 v. 3 a. 23/9
300-0-300 v. 100 mA., 6.3 v. 4 v. 4 a., c.t.,

0-4-5 v 3 a. 26/9
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 23/9
300-0-300 v. 130 mA., 6.3 v. 4 a.. c.t.. 6.3 v.

1 a., suitable for Mullard 510 Amplifier 33/9
350-0-350 v. 100 mA.. 6.3 v.-4 v., 4 a., c.t.,

0-4-5 v. 3 a. 26/9
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a. 33/9
350-0-350 v. 150 mA., 6.3 v. 2 a.. 6.3 v.

2 a., 5 v. 3 a. 33/9
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. 49/9

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

250-0-250 v. 70 mA. 6.3 v. 2.5 a. 13/9
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 23/9
350-0-350 v. 100 mA., 6.3 v. 4 a. c.t ,

5 v. 3 a 22/9
350-0-350 v. 100 mA., 6.3 v.-4 v. 4 a.

c.t., 0-4-5 v. 3 a 23/9
350-0-350 v. 150 mA.. 6.3 v. 4 a., 5 v. 3 a. 29/9
E.H.T. TRANSFORMERS, 2,500 v. 5

mA., 2-0 2 v. 1.1 a., 2-0-2 v. 1.1 a ,
for VCR97, VCR517 3606

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, 5,0001) to 30 3/9
Standard Pentode, 5,0000 to 30 4/9
Standard Pentode, 8,0000 to 30 4/9
Multi -ratio 40 mA. 30:1. 45:1, 60:1

901., Class B Push -Pull 5/6
Push -Pull 8 Watts 6V6 to 3 ohms 8/9
Push -Pull 10-12 Watts 6V6 to 30 or 150 15/9
Push -Pull 10-12 Watts to match 6V6 to

3-5-8 or 150 16/9
Push -Pull 15-18 Watts, sectionally wound,

61-6, KT66, etc., to 3 or 15 ohms 21/9
Push -Pull 10-15 Watts, Ultra Linear.

designed for Mullard Amplifier 510 39/6
Push -Pull 20 Watt high -quality section-

ally wound, 6L6, KT66, etc. to 3 or 150 47/9
Wlliamson ype exact to spec. 85/ -
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
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R.S.C. A6 ULTRA LINEAR 30 WATT AMPLIFIER
NEW 1956 DESIGN. HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SIX
VALVES. Tone Control Pre -amp stages are
ncorporated. Sensitivity is extremely high
Only 30 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
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. a GNS.

Only ',OF Carr. 10/ -
Or Factory built with 12 months' guarantee.
50/- extra. TERMS ON ASSEMBLED
UNITS: DEPOSIT 3 gns. and 9 monthly
payments of 23/6. If required an extra
input with associated vol. control can be
provided so that two separate inputs such as " mike " and gram., etc.,
etc., can be simultaneously applied for mixing purposes. Extra cost of
this 13/-. Cover as illustrated 17/6 extra.

EXPORT ENQU

Type 807 output valves are used with High
Quality Sectionally wound output trans-
former specially designed for Ultra Linear
operation. Negative feedback of 17 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., 12 D.B. " lift " at 50 c/cs.,
12 D.B. " lift " at 12,000 c/cs., Hum
and noise 70 D.B. down. Good quality
reliable components used. Chassis finish blue
crackle. 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
ORGAN, GUITAR. etc. FOR DANCE

BANDS, GARRISON THEATRES, etc., etc.
We can supply Microphones, Speakers, Rotary Converters, etc., at
keen cash prices or on H.P. terms with amplifiers.IRIES INVITED

R.S.C. TAT HIGH QUALITY TAPE DECK AMPLIFIER
FOR ALL DECKS WITH HIGH IMPEDANCE RECORD/PLAYBACK AND
ERASE HEADS. Such as Lane, Trevor, etc. Chassis size 12-7-3M. Overall
size 12-7-6f in. For 230-250 v. 50 c/ce. 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 re.
cording level indicator. Provision for feeding P.A. amplifier. Can be used
. gram. amplifier with input of 0.75 v. R.M.S. Negative feedback equalim-
lion. Linear frequency response D.B. 50.11,000 c/ce.

Facilities for recording, at 151n., 7fin. or 31 in.
per second. Automatic equalisation at the turn

GNS. Carr. 7/6 of a knob. When switching from record to
Playk p osition automatic denianetition ot

heads is insured. PERFORMANCE IS COMPARABLE WIgTHsa UNITS
AT OVER TWICE THE COST. LEAFLET 6d.

11
Ready for use

GARRARD 3 -SPEED AUTOMATIC RECORD CHANGERS.
Latest Model. Type RC110. Fitted high fidelity turnover
createl pick-up head. For 200.250 v. A.C. mains. Limited
number. Brand new cartoned. Only 118/17/6, plus 5/6
carriage.

H.M.V. LONG PLAYING RECORD TURNTABLE COM-
PLETE WITH CRYSTAL PICK-UP (SAPPHIRE STYLUS).
Speed 33i r.p.m. BRAND NEW. CARTONED. Only
£311916 (approx. half price). Carr. 5/- (for 200.250 v
A.C. Mai.).
MICROPHONES. High fidelity crystal type.. Aces 33.1
hand or deek type. SIN-. Memo with heavy floor base and
telescopic stern, £6119/13.

R.S.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 fun output so that it
is suitable for me with
the latest high-fidelity
pick-up heads in addi-
tion to all ether types of
pick-ups and practically
all mikes. Separate B..
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. H.T. of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. is
available for the supply of a Radio Feeder Unit or Tap

50 cis. Output for 2-3 ohm speaker. Chassis is not alive.
Deck pre-amplifter. For A.C. mains input of 200-230-250

v...,

THE SKY FOUR T R F RECEIVER. .
Kit is complete in every detail and includes fully
punched chassis (with baseplate) with the blue
hammer finish, and point -point wiring diagrams
and instructions. Exceptional value at only
54/15/-, or assembled ready for use 25/. extra,
plus 3/6 carriage.

BRAND NEW B.S.R.
MONARCH 3 -SPEED MIXER
AUTO -CHANGERS. With
crystal pick-up and dual
point sapphire styW for
standard or long playing
records. Plays ten 7in., 10in.
or 12in. intermixed. For
A.C. maims 200-250 v. 50

Sapplied in sealed
carton, with template and

operating instructions. E7/15/- plus 3/6 carr.

WALNUT VENEERED CABINETS. Designed for above
record changers with provision for housing amplifier and
speaker. Attractive design. Limited number. Brand new
cartoned f2/19/6, care. 7/6.

QUALITY AMPLIFIERS. 3-4 watt, specially designed for
use with ROE changer and above cabinet. Latest miniature
type valves used. Separate Bass and Treble Controls and
Vol. Control with mains switch. For A.C. 200.250 v. mains.
Ready for use, only E3/19/9, carr. 3/6.
P.M. SPEAKERS. Suitable for use with above equipment.
Elliptical 7 x 4ins. with 2-3 ohms speech coil, 19/9 ea.

COLLARO HIGH FIDELITY MAGNETIC PICK-UPS.
High Impedance, brand new, boxed at fraction of normal
price. Only 31/-.

P.M. SPEAKERS. 2.3 ohm., bin. Goodman, 17/9. Skin.R.A., 15/9, Bin. Rola, 19/9. 10in. R.A., 26/9. 12in. Plessey,
29/11.

R.S.C.A73-4 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 Base and Treble
controla giving full tone compensation for Long Playing
reoords. Suitable for any kind of pick-up including latest
high fidelity types. H.T. of 250 v. 20 mA. and IT. 6.3 v.
I a. available for supply of Radio Feeder Unit, etc. ONLY
40 millivolts input required for full output. Falb' isolated
chaesis with baseplate. For A.C. mains 200-250 v. 50 eyeless,
Output for 2-3 ohm speaker. Complete kit of parts with
point-to-point wiring diagrams and instructions. Only
93/15/-, carr. 3/6 or factory built 22/8 extra

32 THE CALLS.

A design of a 3 -valve 200-250 v. A.C. Mains receiver with
selenium rectifier. For inclusion in either of cabinets
illustrated above. It employs valves 6K7, 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 B4/111/6 Including cabinet.
Available in brown or cream bakelite veneered walnut.

LEEDS, 2.
Terms C.W.O. or C.O.D. No C.O.D. under El. Postage 1/9 extra on oil orders under
E2, 2/9 extra untier E5 unless carriage charge stated. Full Price List 6d. Trade List 5d.
Open to Callers: 9 a.m. to 5.30 p.m. Saturday until I p.m.

R.S.C. ULTRA LINEAR
I2 -WATT AMPLIFIER

NEW 1956 MODEL A8 HIGH-FIDELITY PUSH-
WITH " BUILT-IN " TONE

CONTROL, PRE -AMP. STAGES.
High sensitivity. Includes 5 valves (807 outputs), High
Quality sectionally wound output transformer, epecially de-
signed for Ultra Linear operation, and reliable email con-
densers 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 71 db. down. ONLY 70 millivolts INPUT
required for FULL OUTPUT. Suitable for use with all
makes and types of pick-ups and practically all microphones.
Comparable with the very beet designs. For STANDARD
or LONG PLATING RECORDS. For MUSICAL INSTRU-
MENTS curb as STRING BASS, GUITARS. etc. OUTPUT
SOCKET with plug provides 300 v. 20 mA. and 6.3 v. 1.5 a.
For supply of a RADIO FEEDER UNIT. TERMS ON
ASIEMBLED UNITS with extra input as mentioned below,
DsTOSIT E2/19/13 and nine monthly payments of £1.
Size approx. 12-9-71m For A.C. mains 200-230-250 v.
50 c/cs. Output for 3 and 15 ohm speakers. Kit is complete
to last nut. Chassis is fully punched. Full instructions and
point-to-point wiring diagrams supplied.
Unapproachable value at 7/151- or factory built
45/- extra. Carriage 10/, If required louvred metal cover
with 2 carrying handles *an be supplied for 17/8.
Where an extra input socket with associated volume
fontrol is required for mixing purposes this can be provided
or 13/. extra.

ROTARY CONVERTERS. 200 watts. Input
12 v. D.C. Output 230 v. 50 c/m. A.C. Only 7 ans.
Carr. 7/6.

FOUR -STAGE RADIO FEEDER UNIT
Design of a HIGH FIDELITY L. and M. wave
T.R.F. Unit with self-contained beater supply and
thorough H.T. decoupling. Only 250-400 v.
15-20 mA, H.T. required from main amplifier.
Three valves and Low Distortion Germanium
Diode Detector. Two variable Mu controlled

F stages, 3 gang condenser tuning. Switch
position for Gram. and Gram. Input and output sockets.
Performance comparable with the best in Feeder Units.
For A.C. mains 200-230-250 v. operation. Size 11-6-7f in.
Illustrations full set or easy -to -follow wising diagrams and
instructions and individually priced parts list 2/6. This
unit can be built for only 53/15/-. including Dial and Drive
knohe and every Item required.

SUPERHET FEEDER UNIT. Design of a High Quality
Radio Feeder Unit suitable for use with any amplifier pro-
viding smoothed H.T. 250/300 v. 15 mA. and 6-3 v. 1 amp.
L.T. Parts list, Instructions, Illustration, and point to
point wiring diagrams 2/6. Total building cost 54/15/,
DEFIANT RECORD PLAYING TURNTABLE COMPLETE
WITH MAGNETIC PICK-UP. Pick-up is high impedance
type. Unit is housed in a beautiful walnut veneered cabinet
of attractive design. For all standard records 176 r.p.m.)
Limited number Resnd new Call 1 trt 7/6.

W .B. " STENTORIAN " HIGH FIDELITY P.M. SPEAKERS
11E1012 10 watts, 15 ohm (or 3 ohm) 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 15 ohm. reqtfirret.
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There is always a fine selection of equipment at
A.P.Q.9 RADAR JAMMING
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 line, these cooled
by blower motor. Cathode
loaded by Co -axial stubs
which simultaneously
guillotine tune anode and
grid lines with a coun-
ter mechanism. Out-
put is matched to aerial
by a matching stub.
Suitable for use in centi-
metric bands.
Brand new. Price £5, plus

UNIT

10/- packing and carriage.

RECEIVER UNIT Ex 1143A
Suitable for conversion to

2 metres or F.M.
Wrotham trans-
missions.
Valve line-up: (4) EFS°. (1)
EL32, (2)EF39 (1) EBC33.
(1) EA50. Supplied with
circuit diagrams.
Fully valved 35/- each, plus
3/- P.P.

ABSORPTION WAVEMETER

Easily converted to 2 metres or
70 cm. In Copper -Plated metal
case 31 x 41in. x 51in. with
dial calibrated 0-100 and 80 V
Neon Tube. Coverage approx.
190-210 Mc/s. New, 6/6 each,
post paid.

THROAT MICROPHONES
Type T30. U.S. Manufacture.

Complete with elastic strap. Lead terminating at 2 -pin plug PL.291,
and socket JJ-048. New and boxed, 3/- each, post paid.

VIBRATOR PACKS (Mallory)
12V Input 150V 40 mA Size 51in. x 51in. x 3in. Price 17/6 each.
12V Input 275V 80 mA Size 51in. x 51,in. x 3in. Price 25/- each.
6V Input 275V 80 mA Size 41in. x 6in. x 41in. Price 35/- each.

With harness. Plus 2/6 p.p.

LINE TESTING METER UNIT
With one 0-30 mA and one 0-100V 21in Panel Mtg. Meters, P.O
Switch, 3 Panel Mounting. Fuse Holders in strong polished wooden case
with lined lid and handle. Size 8in. wide x 5f in. x 5/in. Price 15/ -
each. Plus 2/6 p.p.

COMMAND RECEIVERS
BC453B 190-500 Kc/s. Price £2/17/6 each.
BC454B 3-6 Mc/s. Price £1/5/- each.
BC455B 6-9.1 Mc/s. Price £1/5/- each.
Fully Valved -Less Dynamotors (Not New). Plus 3/- p.p.

COMMAND TRANSMITTERS
BC -458-A 5.3-7 Mc/s., BC -459,---A 7-9.1 Mc/s. Price £2 each.
Fully Valved -Less Dynamotors (Not New). Plus 3/- p.p.

A.R.88. Ceramic Wafered Range Switch Assembly. 8 wafers mounted
on chassis measuring 9in. x 9in. x 31in. Spindle length 15in. Price
17/6. Plus 2/- p.p.

3 c/m WAVEGUIDE
(American) New Flexible and Rigid in lengths from 18in. to 5ft. Also
hard bend, easy bend and fittings. Send for prices and details.

PAPER BLOCK CONDENSERS
8 AF 600 V wkg., 5/6 p.p. 4 uF 400 V wkg., 4/- pm.

P.O. TYPE MAGNETIC COUNTERS
500 ohm reading 0 to 9999. Size 5in. long x lfin. x 1 fin. Price
5/6 p.p.

AMPLIFIER CHASSIS
5in. x 3M. x 1 iin. with three ceramic international octal valveholder
plus a quantity of components, 2/6 p.p.

BENDIX I.F. Transformers. 1.63 Mc/s complete in cans,
set of two new and boxed. Size 2 x lf x 3fin., 5/- p.p. 1/6.

BENDIX Potted Audio Output Transformer complete with
integral smoothing choke. Ratings 4/ watt 9,000 ohm Primary. 600
and 4,000 ohm Secondary. Size: 4 x 1/ x 2in. New and boxed, 4/6,
p.p. 1/6.

INSULATION TAPE
Perfect condition. /in. wide, 25 yd. reels, foiled, in tins, 1/3 each,
p.p. 8d.

ELECTRO MAGNETIC MICROPHONES
With switch and plug R.A.F. Type 48, new and boxed, 2/- each, p.p.

R.C.A. CROSSOVER NETWORKS
15 ohms 800 cycles, complete with chokes and condensers mounted on
chassis measuring 7in. x 12in. Price 18/6 plus 3/6 p.p.

Make a miniature POCKET RADIO
Incorporating high
technique using the New Ferrite
rod. Made possible by simple
conversion of an ex -Govt. Hear-
ing Aid.
Technical Details. A Germanium
Diode Detector circuit followed by
the existing 3 valve Amplifier, giving
adequate amplification throughout
the medium wave band.
This conversion can be carried out
in approximately 30 minutes.

SEE and HEAR this Miniature
POCKET RADIO demonstrated.

THE COMPLETE KIT OF PARTS
includes a Type OLIO Hearing Aid (with
Crystal microphone) in perfect working
order with miniature ear phone and moulded
ear insert attached; ferrite rod, germanium
diode, components, circuit diagram and full
instructions.

PRICE L2 6s. Od. Post paid
ALL COMPONENTS SOLD

SEPARATELY
Deaf Aid Unit with earpiece £1 15
Plastic Ear mould 2
'Ferrite Rod 5
Conversion Components .. 4
Batteries 1.5v L T (Type D18)

30 v H T (Type B 119) 4

0
0
0
0
8
3

NOTE: As the crystal microphone is not
used in the Pocket Radio, it can, if desired,
be used as a general microphone and it does
not require a matching transformer.

All these fine offers are on display at*
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PROOPS BROS. LTD. - gte akik-atottotd Shod
BEACON

TRANSMITTER RECEIVER AN/PPN-2

comprising Transmitter Receiver RT-37!
PPN2 complete with Valves, Antenna System
(9'6" High, collapsible) Head Set HS/30 mini-
ature light weight type, complete with cord.
Canvas carrying case with shoulder harness.
Instruction manual and circuit.

 Frequency 214-234 Mc/s in 5 channels.
 Valve line-up:

Receiver:- I R5, 3A5, 3 of 1S5. Transmitter 4 of 3A5.
 Power Output 8 watts.
 Power Supply operated from a 2 v. battery.

H.T. obtained through 2 synchronous vibrator
packs built in TX RX.

Size: 141in. high, I 3in. wide, nin. deep.

NEW and in Original Packing complete with valves.

PRICE L5 10s. Od. Plus 10:- crg.

AN/APN.I TRANSDUCER
This Unit consists of Magnet, and Coil which is
attached to an aluminium diaphragm suspended
freely and perforated to prevent air damp-
ing. Mounted on a Ceramic cover which sits
over the diaphragm is a form of 2 -Gang capaci-
tor which has a swing from 10-50 pF.
The above unit is used as part of Wobbulator
described on page 252 of the June " Wireless
World." PRICE 7/6 p.p.

AN/APN.I A.F. AMPLIFIER
An Audio Frequency Amplifier in a sub -chassis 5 x 3 x 3}in. R xC
coupled, using TWO 12SH7 and ONE 12SJ7 valves; and can be used
for Telephone Intercomm., Pre -Amplifiers, etc.

Price, post paid 15/'

MINIATURE I.F. STRIPS

MAINS POWER UNIT
TYPE 234

(For use with Receiver R 1392)

Double Smoothed 200-250 v.
50c Input. 240 V. 100 mA. 6.3 at
6 amps. with Volt Meter reading
input and output voltages. Size:
19in. x 10in. x 61in. Standard
Rack Mounting. Price £4110/0
each, plus 7/6 carriage.

Size 101 x 121 x 3M. Frequency
9.72 Mc/s. 2 EF.92s and 1

EF.91 I.F. amps. EB.91. DET/
AGC. EF.91 AGC. Amp. and
EF.91. Limiter. Circuit sup-
plied.

Price 8/- less valves
Post paid.

TYPE 62A INDICATORS
Ideal for conversion to oscillo-
scopes, T.V. units, etc. Con-
taining V.C.R.97, 12 VR.91
(EF.50), 2 VR.54 (EB.34),
3 VR.92 (EA.50), 4 CV.118
(SP.61). Slow-motion dial, 13
Pots and scores of useful
components. Size 8/r x 11/ x
18in. In wooden packing case,
£3, carriage 7/6.

RECEIVER TYPE R1132
Frequency 100-126 Mc s. 11 -valve Superhet.

Valve line-up: R.F. Amplifier
VR.65 (SP.61); Frequency
changer VR.65 (SP.61); Local
Oscillator VR.66 (P.61); Stab-
ilizer VS.70 (7455).
3 x I.F. Amplifiers VR.53
(EF.39); B.F.O. VR.53 (EF.39);
Detector VR.54 (EB.34); A.F.
Amplifier VR.57 (EK.32); Out-
put VR.67 (6J5).
Switchable A.G.C. and A.V.C.
Variable B.F.O.
Circuit diagrams with units.
Easily converted to cover

Wrotham Band. No alterations to wiring required. Conversion Slugs
and instructions, supplied free. Size 19 x 10 x 10in. Standard Rack
Mounting.
PRICE £3/7/6. Packing and carriage 15/-. 10/- returnable on Packing
Case.

I.F. AMPLIFIER UNIT (as illustrated)
460 Kc/s with IT4 Brand New and Boxed. Fully
Screened in plug-in Box. Size 21in. x lin. x 4i in.
Price, with circuit, 10/- ea., plus 1/- p.p.

MINIATURE TRANSMITTER STRIP
TYPE 81. Complete with valves CV.415 (TT15),
CV.309 (QV04-7), 2-6AM6, 2-EL.91 and Crystal.
Circuit supplied Free with unit. Price E4/10/-,
post paid.

POWER UNIT Type 173
12 or 24 volt D.C. Input 120V,
60 mA. Output. Containing
Vibrator Transformer, 12 Volt
Vibrator, two 120 Volt Sele-
nium Rectifiers, Chokes and
Condensers. Size 101in. x 6in.
x 3M. Price 12/6, post paid.

R.F. UNITS

R.P.25 40-50 Mc/s. Switched Tuning.
Valved. 9/6 each.

R.F.26 50-65 Mc/s. Variable Tuning.
Valved (new and boxed) 25/- each.

Packing and postage 2/- each.

NOTE: Carriage prices quoted apply only to England and Wales.

PROOPS
NOTE : Orders and Enquiries to Dept. "NV Shop hours 9 am. to 6 p.m.-Thurs.: 3 a.m. to I p.m.

OPEN ALL DAY SATURDAY. Telephone: LANgham 0141
BROS. LTD. 52 TOTTENHAM COURT ROAD, LONDON, W.1
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THE FAMOUS UNIVERTER-COMPARE
THE PRICE

Handsome walnut cabinet. Suitable all
areas. Contains own power supply. Simply
connect to aerial. Four -valve circuit.
Complete with all Instructions 16119,6
plus 3/6 P. & P.

18, TOTTENHAM COURT ROAD, LONDON, W.1.
MUSeum 5929;0095.

(50 yards only from Tottenham Court Road Tube !)
All postorderspieaseto:-24-26, HAMPSTEAD RD., LONDON, N. W.1

EUSton 5533;0

THE
JASON F.M. TUNER
Based 011 the booklet by Data Publications
Ltd., 2/- post free, including our individually
priced Parts List.. Highly sensitive, free
from drift. Incorporates 4 valves 6AM6
and 2 specially graded G.E.C. Crystals.
The kit supplied includes drilled chassis
with tuning condenser, scale calibrated
in me/s., and attractive bronze stove -
enamelled front plate already mounted
(illustrated/. Front plate size 131n. x 51n.,
chassis 7in. x 411n. x liln. Complete
standard kit 16/151- plus 2/6 P. & P.
Fringe area kit 57/19/, Plus F. & F.

THE T.S.L. F.M. 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 incorporates its own power
supply, is £131151- only tax paid, phis
5/- P. & P. or H.P. terms. Magic eye tuning
indicator, just plug In, 191- extra. Or the
kit complete as specified £10/19/6 plus 3/6
P. & P. The booklet " P.M. TUNER
CONSTRUCTION" (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.

THE T.S.L. AM/FM CHASSIS
Exceptional value. Covers L.M. and S.W. plus F.M.1 8 -valve push-pull output. Ferrite
rod aerial. Valve line-up: ECC8.5, ECH81, EF89, EABC80, ECC82, two 6B1V6s plus 5Y3.
Large full -vision dial, size 141 x bin. Chassis size, overall: 15 x 71 x 8in. high. Tax paid
26 guineas, plus 5/- packing and carriage. A supplementary extra is magic eye EM34
complete wills escutcheon and fixing cable at 26/, H.P. terms available. Demonstra-
tions at 18 Tottenham Court Road I
THE DULCI F.M. TUNER. Incorporates own power supply, suitable for use with any
amplifier. Valve line-up: ECC85, two EF89, EABC80, 6 x 4, and EM80 Indicator: Over-
all size 9 x 6 x 51in. high. Pre -Budget price £18/16/- plus 5/-. P.P. Illustrated leaflet
available, also H.P. terms.
SPECIAL OFFER I ! Champion Model 835 FM/VHF Adaptor! Designed for the tnetant
conversion of A.C. radiograms, table A.M. receivers and HI-Fi audio amplifiers, to enable
owners through their existing equipment to obtain the beet results from the new P.M.
transmission. Two connections only. One to the A.C. mains supply, the other to the
pick-up sockets. Valve line-up: EF85, two EF808, EB91, and EZ80. In attractive red
And cream bakellte cabinet. Illustrated leaflet available on request. Price whilst stocks
last only £13/19/6 tax paid, plus 3/6 P. & P. H.P. terms available.

DENCO F.M. TUNER. This highly successful kit is still available at Inclusive price or
£61716 plus 2/6 P. & P. This kit includes all component and the five valves required
for the extra I.F. Stage for fringe area reception. If required, " Deuce " dial and drive
assembly is available for the above at 9/- extra. Full constructional details 1/6 post
free.

P.M. POWER PACK HIT. We can now supply complete kit for power park suitable
for the above P.M. tuners or axe other similar type. Price for the complete kit is 37/6
only, or 52/8 for ready assembled unit. This pack is extremely small, incorporating
valve rectifier type 63E4 and built on chassis size only 6 x 4 x Itin. Optional extra for
power pack. Bulgin Octal Plug 2/3.
THE R.E.P. 1 -VALVE RECEIVER. All dry battery operation, for use with headphones.
The complete kit is available at 42/-. less batteries, plus 2/. P. & P., or full instructions
at 6d. poet free.

COMPETITIVE! ! BAND III. CONVERTORS I
Type " for running from existing
power supplies or separate power pack.
Available with Series Healers. Valve
line-up:
P C C 8 4
and PCP.
80. Sire:
4 x 21 x
45in. Fit-
ted with
external
fine tuning
control for
Band 3 and
Band 1/3 change
over switch. Sep-
arate contrast
control for Band 3. power requirements:
H.T. 150/250 v. at 30 mA., L.T. 15/16 v.
3 amp. (Series Heaters). Unit simply
fitted inside cabinet. Complete with
handsome escutcheon, Available for A.C.
operation with parallel heaters, ECC84
and ECF80 as above. Price 14/12/6.
P. & P. 2/6. Full instructions supplied
with each unit. Please specify whether
far London, or Birmingham, or Manchester.

TELETRON BAND III CONVERTOR ! Still
available, this very popular convertor kit as
illustrated and fully described in previous
issues of the " W.W." For use with
moat T.R.F. or Superhet Band I T.V. Re-
ceivers. Construction details only, with
separate individually priced parts list 6d.
post free. Kit complete as specified 48/6,
plus 2/- P. & P.
Mk. II Fringe area version kit complete
59/6. plus 2/- P. and P. Power pack kit lot
either of above 25/-.
We carry comprehensive stocks of all Band
III Convertors by leading manufacturers.
Also aerials, cross -over boxes, air -spaced
low -loss co -axial cable at 10d. per yard.
Let us have your enquiries. Any bramed
convertor supplied on H.P. terms I

AM/FM RADIOGRAM
CHASSIS ! BARGAIN !

A special purchase of strictly
limited quantity enables us to
offer the following! For Medium,
Long and P.M. Wavebands, plus
gram position . . . Chassis size
overall 131in. long, 91n. high, 7/in.
deep. Dial which is attractive
red, green and gold lettering, on
black background, measures 121n.
x 51in. horizontal. For A.C.
mains, 200/250 v. Valve line-up
EL84, EABC80, EF85, ECII81,
ECC,85, EZ80, plus EM80 Magic
Eye!! Limited quantity at bargain
price of £18/19/6 only, plus 5/-.
P. & P. H.P. terms.

DULCI AM/FM CHASSIS H4
Illustrated leaflet available. L.M. and Short Waves plus P.M. This is a quality chassis
6 latest B.V.A. Mallard Valves, including magic eye. High Q. inductances throughout.
also Ferrite rods. Price is 127/16/- rash-or H.P. fermi,

DULCI AM FM TUNER
Just released. D 'tails available. Price 193/12/7 including tax, or H.P. terms.

AM/FM KIT ! FIRST AGAIN !
mesa l

Introducing the JASON AM/FM KIT fm
medium waves and F.M.!
As illustrated this is a very high quality
chassis incorporating 8 of the latest miniature
valves, plus DM70 magic eye. Kits are
available for chassis complete with output
stage at £15151-. Also less output stage
but with own built-in power pack at
£13/19/6 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, plus individually priced component list, available per return of poet
at 2/- post free. Both plus 3/6 P. & P.

SPECIAL PURCHASE I MANUFACTURER'S SURPLUS
Owing to favourable purchase, we can offer strictly
limited quantity of these handsome chassis. AC/DC
200/210 v. for Medium and Long Waves, plus gram
position. Incorporates own frame aerial. Valve
line-up: U107. N108. D11107. W107 and X109. Overall
chassis size 12 x 51 x high. Attractive bronze
dial with gold and cream lettering. Dial size 11}x
411n. Scale length 711n. Logging scale provided.
Price £711916 only, tax paid. plus 3/6 P. & P. H.P.
terms. 54 deposit plus four monthly payments of 22/-.

THE R.O. GRAM REPLACEMENT CHASSIS
KIT,

Still available. Our very popular Gram
Chassis replacement kit. For long, medium
and short waves, and provision for gram.
Valves SKS 6K7 6Q7 6V6 and 6%5.

For A.C. Maine 200/250 v Chattels size
13}In. x 5}in. x 211n. Dial size 101n. x 4iIu.
Assembly is simplified by use of ready
assembled coil pack. Illustrated booklet
with full assembly instructions, with itemised
price list, is 1/6 post free-or the kit com-
plete to last nut and bolt at 23/8/- plus
2/6 P. & P.

THE R.C.3/4 WATT
AMPLIFIER KIT.

Just released I Compare the advantages :

Treble bask AND middle controls 1 For
crystal or magnetic pickup I A.C. Mains
200,250 v. Valve line op. 6V1319T, 6107.
metal 61(50T. Negative feedback. Built
on stove enamelled steel chassis, measuring
only Bin. x 4in. x 1/is.. Four engraved
cream knobs are included in the price of
the complete kit with all necessary practical
and theoretical diagrams, at F.,4/5/- only,
plus 2/6 packing and post. or rostra,
tion Book,
hilly illus-
trated, for
11-. Post
free ! This
amplifier can
be supplied
assembled,
tested, and
ready for
use at E5/6/ -
plus P. and
P. Hearing
is believing.

ACOS TYPE 7 Crystal Microphone
Inserts. Brand new. 7/6 each. post
free.

Our advantageous H.P. terms
are available on any single item
over ES. Let us have your en-
quiries.

Please add postage under El, or Cash with order C.O.D charge extra-open
to 6 p.m. Monday to Friday. Sorry but we close I p.m. on Saturday

9 a.m
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THE " ECONOMY FOUR " T.R.F. KIT. A
three -valve plus metal rectifier receiver. A.C.
mains 200/250 v. Medium and Long waves.
We can supply all required components right
down to the last nut and bolt. Valve linemi
6K7, 6J7 and 6V6. Chassis ready drilled -Cabinet
size 131n. long by 6in. high by 5in. deep--Choim
of ivory or brown Bakelite, or wooden walnut
finish cabinet. Complete instruction booklet
with practical and theoretical diagrams. Each
component brand new and tested prior to pack-
ing. Our price 1.5110/- complete -Remember
this set is being demonstrated at our shop
premises! We proudly claim that our fully
illustrated instruction booklet is the most com-
prehensive available for this type of receiver -Booklet available at 1/6 poet free. This is
allowed if kit is purchased later. Plus 2/6 packing and carriage for complete kit.

THE " SUPERIOR " FOUR KIT. Our
new Pour -valve receiver. A.C. mains.
200/250 v. M. and Long waves. As with
our very successful " Economy Four " all
required component. as supplied. Valve
line-up: 2 65G7, 6 X5GT and 6 V6GT.
Chaasis ready drilled. Cabinet size, 101in.
x 10in. wide. Maximum depth at base
5in. tapering to 3fin. 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 practial and
theoretical diagrams is provided. Booklet
available at 1/6 post free. Our price for
complete kit, 26/9/61 Please add 2/6
packing and carriage. 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
packing and carriage. N.B.-Our kit.
are even supplied with sufficient solder for
the job.

N.B. All our T.R.F. Kit circuits now include specially wound Deneo " Maxi -Q " cosh
on polystyrene formers, improved perlormancel I Price remains the same. ,Ma

SURPLUS BARGAINS
METERS

F.S.D. Size Type Fitting Price
50 microamps D.C. Sin. M.C. R.? 50/-
50 microamp D.C. 5in. M.C. Rectangular 120/-
50 microamp D.C. 4in. M.C. Rectangular 1101-
50 microamp D.C. 311n. M.C. F.R.95/-
100 microamp D.C. 21in. M.C. F.R 45/-
200 microamp D.C. 2in. M.C. P.R. (Tropicallsed) 301-
200 microamp D.C. aiin. M.C. P.R 65/-
500 microamp D.C. 21n. M.G. F.R. 18/8
1 mA. D.C. Sin. M.C. F.R 17/6
1 mA. D.C. Sin. M.C. F. Sq. 22/2
1 mA. D.C. 21n. M.C. F. Sq. (1954 manufacture by

Elliott) 251-
1 mA. D.C. 21U. M.O. Desk Type 801-
50 mA. D.O. Din. M.C. F. Sq. 8/6
500 mA. D.C. 211n. M.C. P.R. 10/6
.5 amp. R.F. tin. Thermo F. Sq. OM
1 amp. R.F. 24In. M.C. F.B. 10/-
120-0-120 amp. D.C. 21n. M.C. F. Sq. (shunt required) 15/-
150 amp. A.C. Sin. M.I. R.P.45/-
1 amp. R.F. Skin. Thermo B.P 7/6
3 amp. R.F. Sin. Thermo F. Sq. 1111-

20 amp. D.C. Sin. - R.P. (with shunt) 1016
25 amp. D.C. 21in. M.I. F.R 6/8
30 amp. D.C. akin. 5LL F.R
15 volt A.C. Skin. M.L. F.8 101-
15.0-15 volt D.C. 2110. M.C. P.R. 17/6
300 volt A.C. 2iin. M.C. F.R '35-
300 volt A.C. 3}in. M.L F.R 30/ -
SPECIAL. U.S. 0-1 mA. Situ. taken from equipment but perfect, 22/6 each.
Round Projection. M.C. - Moving Coil. Thermos Thermo -coupled. F. Sq.
Square. F.R. - Flash Round. M.I. Moving Iron.
METER RECTIFIERS, 1 mA. by CLE.C., at 6/6, also 5 mA. by G.E.C., at 6/6.

= Flush

6 -VOLT VIBRATOR PACK. Ex-W.D. 6 -volt input, output 140 v. 30 mA. Fully smoothed
and rectified, incorporating Wearite 6 volt 4 pin vibrator type N8B6. Unit size only
61in. x 5in. x 21in. Price 15/- plus 1/-. P. & P. New condition.

COMMUNICATION RECEIVER PCR.2
3 -wave band, 13-50, 190-570, 900-2,000
metres. Valve line-up 6V6, EBC33, X61
and 3-EF.39. Illuminated calibrated dial,
Sy -wheel tuning, aerial trimmer. In black
crackle case size 17}1n. x 10in. x Sin.
Output socket for 3 ohm speaker, or head-
phonea. Absolutely brand new in original
carton., manufactured for Govt. by PVE
LTD.
Price 27/10/- only, plus p. and p. 10/-.
With each set we supply full conversion
details for A.C. mains. All required com-
ponents for conversion available at 32/6
post paid. Limited quantity.
We can now supply already converted
ready for A.C. Mains at 29/19/6, plus
carriage. H.P. available.

METER SPECIAL. We have a limited quan-
tity of aircraft electrical thermometers,
Brand new, by Weston, tin. moving coil
meter, flush square fitting. These meters
have a luminous scale graduated 40-140
degrees centigrade, but the full scale deflec-
tion is approximately 150 microamps I
Price 12/6 each only. plus 1/- P. & P.
VIBRATOR PACK. Brand new, by Mallory
12 volt input, 150 v. 40 mA. output. Com.
pieta with synchronous 'vibrator. 17/6
COIL PACKS. Manufacturers' Surplus,
Miniature else, only 21in. x 211. x 111n.
deep. Iron -cored. For L.M. and B.W.
with gram. position. Bodtch has 2.inch
spindle. Absolutely brand new, com-
plete with circuit. Price only 27/6. plus
1/6 P. Si P. A snip I

HEAVY DUTY CONSTANT VOLTAGE
TRANSFORMER. Input: Variable from
110 to 250 volts. OUTPUT: 110 and 230 v.
at 1.2 kVA. Contained in grey metal
ease with carrying handle. Overall
size: 10In. w. x Sin. D. x 12in. H.
Weight 1 qtr. 1916. Brand new I
K8110/. plus 716 carr. & p.

THE R.C. RAMBLER ALL -DRY PORTABLE
KIT

Full assembly details with practical and theoretical
diagrams can be supplied at 1/6 post free. This
is a truly professional 4 -valve superhet-all
dry -for medium and long waves. A cream
!deistic top panel, with dial engraved in red and
green adds to the very imposing appearance of
this model which is homed in an attractive cream
and grey leatherette covered attache -case type
cabinet: measuring only 91n. x 71n. x 51 in.
Weight less batteries 4116., with batteries 6116.
This set really has everything. Built-in frame
aerial, high quality, extremely sensitive, and very
adequate volume from the 5in. speaker. Valve
line-up 3V4, IRS. 1S5, 114. Also the required
componete, exactly as specified, including
cabinet, can be supplied from stock at the special
inclusive price of 27/7/- plus 2/6 p. and p. (less ,
batteries). Uses Ever -Ready 90 v. H.T. type
8126 at 10/-. Also LT 1.5 v. A.D. 35 at 1/8.

RAMBLER MAINS UNIT! At last we are able to offer our special mains units kit for using
our popular all -dry " Rambler " on A.C. Mains. Complete kit, which when assembled
Sts snugly into battery compartment, can be supplied at 47/6, Plus 1/6 Packing and postage.
Price Includes all required components, and full assembly instructions. N.B.-This unit
is completely sell -contained in a metal box measuring Tin. x 21in. x 11in. and is ideally
suitable for ANY all -dry battery portable requiring 90 v. H.T. and 1.5 L.T.

B.S.R. MONARCH. The very latest cream
3 -speed mixer Auto -changer. Complete with
turn -over crystal pick-up. Complete in
original manufacturer's cartons, fully
guaranteed. Price only 27/19/6. carriage
paid. Buy now I Quantity at this price
strictly limited.

JUST ARRIVED I Replacement pick-up
cartridge for B.S.R. Monarch, etc., type
HGP 37. Complete with sapphire styli.
fitted in few seconds. Limited quantity
at 18/6 only I Tax paid, post free)

80.54. Special Purchase! Latest type
3 -speed, incorporating " T " type turnover
head. Cream finish. Original manufacture..
cartons. £911916 only, plus 3/6 p. and p.
H.P. terms available.
GARRARD RC -1101 I I 3 -speed mixer
auto -changer unit with G.C.2 t/o crystal
head. Cream and brown finish. Brand new
in sealed manufacturer's cartons with
pfitlutisn5g/. pand

&

poperating instructions. 813/19/6

RECORD PLAYER CABINETS -to suit all
types of single record and auto -changer units.
Priced from 45/.. Send stamp for fully
illustrated list.
R.F. UNITS. All new condition and com-
plete. Case size %in. x 71in. x 51n.
Type 25. 40.50 MO,. 10/6. Switched Tan -
log. Tries Et 50-65 hfcla Variable

22/6. ALL these units Post Free.
ER-W.D. CATHODE RAY TUBES. Guar
anteed full picture. VCR97 at 401-.
VCR517C at 38/.. Also VCR139A-
Ideal for oscilloecope 21 in. screen at 85/-.
We ales have VCR97 with slight cut-off
very suitable for oscilloscope, testing
purposes, etc., at 15/- only. All these
tubes are brand new, in original packing,
and tested before despatch. Please add
216 packing and carriage for any of the
above tubes.
MU -METAL SCREEN for VCR97. P 'ce
10/-.

poetireeMAINSTRANSFORMER BARGAINS. Lim-
ited quantities. Manufacturers' Surplus.
350-0-350, 80 mA., 6.3 e. 3 a., 6 v. 2 a.
Half shrouded, drop -through, 14/8 only,
plus 1/6 P. & P. 230 v. Input, 300-0-300
80 mA.. 6.3 v., 3 a., 4 v. 2 a. Tropicalieed
drop -through type, 9/6 only, plus 1/6
P. & P. Input 110/230 v. Auto load 230 v.
750 out., 350.0-350 130 mA. Tapped fila-
ment winding 6 v. 3 a., 15 v. 3 a.. 21.5 v.
.6 a., also 5 v. 2 a. Tropicalised drop -through
type, 21/- Plus 2/6 P. & P. 270-0-270.
100 mA. 6.3 v. 3 a., 5 v. 2 a., 200/250 v.
Input universal mounting 16/6, plus 1/6
P. & P.
MAINS TRANSFORMER SPECIAL !Primary:
10-0-200-220.240 v. Secondary winding.:
375-200-0.200-375 v. at 250 mA. Double
wound 230 v. at 6 amp. 6.3 v. at 3 amp.
8.3 v. at 3 amp. 8 v. at 0.25 amp. Un-
shrouded. fully impregnated drop thro' type.
50/- Plus 1/6 P.P.
RECEIVER TYPE 25175. (The receiver
section of TRI HUD. Supplied complete
with full data for conversion to 8-wave-
superbet receiver. Unit is complete with
6 valves 9.11F39, 2-EP36, FESS and Euess,
also standard I.P.T.'s 466 Ke/s. Price 27/6
plus 2/13 P. & P.
TR1196 TRANSMITTER PORTION. We
can also supply the transmitter portion of
the above receiver incorporating valves,
EL32, EF50. CV501. Type 600 relay
transformer, soils, switches, etc. Limited
quantity at 12/6 only, plus 2/6 P. & P.
HEADPHONES. Low resistance. Brand
new Ex.W.D. type CLR. 7/6 per pair, pins
1/6 p. & p. High resistance, 4.000 ohms.
brand new lightweight 15/- per pair, plus
1/6 p. & p.

No. BS TRANSMITTER/RECEIVER
WALKIE-TALKIE. Range approx. 5

rvillea. Coverage 7.4-9 Mc/a. The set only
complete with valves at 25/, In very
good oandltion.

We also have available " 38 " sets absolutely complete
with junction box, aerial, headphone, microphone, *mer-
est of valves, with full operating Instructions. absolutely
brand new in original sealed packing oases. at 99/6 each
complete station. plus 5/- carriage. Export enquiries invited.

STOP PRESS I I JUST ARRIVED I I Special " Quality " 7 -valve Radiogram Glaris (Yeah -Pull 10aOput)
3Asaveba.nda  Valve line-up 179, W77. 2/DM77, 9/1A, MS. 111/16/6 only. Plus file p. g p. Farther
details on application.

VALVES
We have perhaps the most up-to-date vale
stocks in the trade. A stamp will bring
complete list but the following is a selection
only of brand new imported valve types,
fully guaranteed. Purchase tax paid.
EABC80 10/-
EAFs2 10/ -BM 7/6
EB9I 7/6

10/-
DAF96 10/6 PL83 11/6
DF96 10/6 PV80 10/6

EMIG 11/6 .39/8
of four

per10s/e6t UP BY C. 48 3 1 11 01 !/ 66

131192 10/6 P181 10/-
10/6 PY82 916

ECC83 9/- EIA1

uuFc414211.01//68sem 9/- DM70
10/6 UL41 10/6

EELCCCC84FCC848117845291 1,11151/166 EBEEZ40:30461

ECL80 11/6 EZSO 8/6 611E6 9/-

14/6 6AUI3 9/8
8/6 6BA6 8/6

11/6 UY41 IR-
E 10/-EM80 9/- 6QA5 8/6
E 15/- V5 12/- 13AT6 8/-

10/6 PCF6O 12/6 611W6 8/6
EF80 10/6 PUF82 12/6 6%4 716
EF85 10/6 POC84 12/6 35W4 7/6
RPM 12/6 PL81 13/6 50B5 10/.En. 10/- PAN 10/6 5005 101 -
In addition we naturally have all usual
surplus types available such as 6V6GT, etc.
All la our valve prieslist !

BRAND NEW C.R. TUBES. -By
leading manufacturer, I2in. equivalent
to MW 31/79 211/19/6. MW36/24
Tinted. Latest type 14im rectangular
6.3 v. beater. 12-14 Kv. in original
sealed cartons. Limited quantity only
at 21.2 19 6. Ditto] 7 in.typel7aSP4.
Price 218/19/6. All H.P. available.
Plus 15/- packing, carriage and in-
surance.

TRANSISTORS I MULLARD TYPE 0.071
Available ex stock at new Net price o
241- each, post free.

Another Cabinet Bargain I Special purchase
of walnut trolley -type cabinets originally
Intended for use in projection T.V. Easily
recognised as being of leading High Quality
manufacturer's stock, heavy dark solid
walnut. Can be easily adapted to house
tape recorder, amplifier, radigram, etc., etc.
Measurements external 24iin. x 161n. x
29in. The whole is mounted on castor..
Unrepeateble bargain at 86/19/6. plus
10/- packing and carriage. We have a large
aelertion of all type cabinets. A stamp wih
bring fist.

CLYNE RADIO LTD.

ty
18, Tottenham Court Road,

London, W.I.
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Manufacturer -to -Consumer policy saves you at least one-third cost.
Our Chief Engineer, who is operating a Technical Guidance
Service, is available daily, including Saturdays, from
10 a.m. to 6 p.m., or will deal with enquiries by return
of post. Our new illustrated Catalogue and Supplement
will be a great boon to those desiring high quality equipment
for modest expenditure. Send two 21d. stamps for your
copy now. It may well save you pounds. All our equipment
is on demonstration at our showroom in conjunction with
a variety of pick-ups, speakers, etc. If you can possibly
call we shall be pleased to see and help you.

The New No. I " SYMPHONY " AMPLIFIER
MARK III is a 3 -channel 5 -watt Gram/Radio Amplifier
with astonishingly flexible cone 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. It is
thus possible to arrange the frequency -response of the
amplifier to a curve equal and opospite to the resultant
curve of the other items in the chain so that what finally
registers in the brain is as per original. This flexibility of
control is even more important than the nominal linear
response of the amplifier, as the pickup speaker, etc., are
not linear. 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 L.P.s, and there is full provision for Radio Tuner,
Tape take -off and Playback. It is available to match 2/3
or 15 ohms speakers. Price 12 gns. (carriage 5/-). 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
transformers and choke. Output tapped 3, 7.5 and 15
ohms. Full provision for Tuner and Tape. Competes
with the most expensive amplifiers on the market yet
costs only 16 gns. (carriage 5/-). Fitted in portable
Steel Cabinet 2 gns. extra.
" SYMPHONY " AMPLIFIERS WITH REMOTE
CONTROL. Both the above model Amplifiers are
available with all controls on a separate Control Panel
with up to 4ft. flexible 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 " FM TUNER. High grade
instrument with extremely silent background LI5181-.
Power Pack, £31716.
No. 2 " SYMPHONY " AM/FM TUNER.
Combining all the specifications of the Long, Medium and
Short wave Superhet AM Tuner and our No. I FM Tuner.
Separate Coil Assemblies and 1.F.s Fully self -powered
on one chassis. 26 gns.
N.R.S. EMPRESS FM/VHF TUNER/ADAPTOR.
Fine little job, will plug into any radio and add F.M.
113/15/, Magic eye assembly LI extra if required. Ditto
mounted in beautiful dark walnut cabinet complete with
magic eye 16+ gns. Carriage 7/6.
' SYMPHONY " AM/ FM RADIOGRAM CHASSIS.
Very high grade radiogram chassis combining Long,
Medium and Short and V.H.F. bands. Large engraved dial.
Push/pull output for high quality. Complete with 10in.
Goodmans speaker 26 gns. Carriage and packing 7/6.
THIS MONTH'S SPECIAL BARGAINS
COLLARO AC3/554 3 speed ' gram unit ' E8 10 0
COLLARO RC154 Autochanger E9 15 0
Both complete with Studio "0" or " P " head.
GARRARD TA and TB 3'SPEED UNIT E9 0 0
New model RC88 AUTOCHANGER LI5 II 4
RC98 with variable speed L17 10 3
Variety of Pickup cartridges available in Garrard shell to
fit TA, RC88 and RC98. Leaflets on Collaro and Garrard
Gram. Units on request
COLLARO 2010, less pickup, LI4/15/-, with Studio
pickup and transcription cartridge E19/10/
LENCO GL50, 4 -speed continuously variable from above
78 r.p.m. to below 16 r.p.m. Special Autostop. Price
with Studio " 0 " or " P " head or Goldring variable
reluctance head, f21/17/10.
LENCO GL55, as above but without pickup and auto -
stop but fitted with Special Device for Groove Location
and knob which completely disengages drive -wheel.
Suitable for use with any pickup, especially transcription
types and B.J. Arm. Price L17/10/4. Immediate delivery
guaranteed.

NORTHERN RADIO SERVICES
II KINGS COLLEGE ROAD, ADELAIDE ROAD,
LONDON, N.W.3. Phone: PRImrose 3314
Tubes: Sides Cottage and Chalk Farm. Muses: 2, 13, 31, 113 and 187

LENCO GL56, as GL55 but
with Studio or Goldring 500
pickup, L2317/-.

" SYMPHONY " RJ EN-
CLOSURE. In polished walnut
24in x I lin. x 10in., E9.
Super 8CSAL Speaker to suit,
7 gns. Real hi-fi in small space.

" SYMPHONY " BASS
REFLEX CABINET KITS.
30in. high, consist of fully -cut
a' -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, E5j716. Carriage
7/6. Ready built, I5/ -extra.
As above but fully finished in
figured walnut veneer with
beautiful moulding and speaker
grille, 10in., LI I, I2in., £117107-.
Other veneers to order.
CONSOLE AMPLIFIER
CABINETS, 33in. high, lift -
up lid with piano hinge, take
Tape Deck, Gram Unit or
Autochanger, Amplifier, Pre -

Amplifier, and Radio Feeder
Unit, finished medium walnut
veneer. De luxe version, price
12 gns. Oak or mahogany
veneers and special finishes to
order. Carriage according to
area. We will quote by return.

LATEST TAPE RECORDERS
AND DECKS now available
on special credit sale terms.
Details on request.

THE MODEL CR50
BRIDGE measures from
10pFd to 100mFd and from
I ohm to 10 megohms in
fourteen ranges, having a
total scale length of over
120 inches. Indication of
balance is given by a magic
eye fed from a high gain
amplifier valve. A leakage
test is incorporated for
condensers. The internal
standards are Constantan
1% resistors. Specially
designed for bench use
with case and panel of
steel finished black crackle.
Complete with all valves
and instructions ready for
immediate operation from
200/250 volt A.C. mains.
Fully guaranteed and priced
at only £7/18/- plus 4/6
carriage and packing. Hire
Purchase L4/6/3 deposit
and five monthly payments
of 17/3.

SG50 SIGNAL GENERATOR covers 100 kc/s to 80 mc/s in six
continuous ranges on fundamentals (NOT harmonics) either modu-
lated 400 cps or CW. Uses EF91, 6C4 and RMI with double wound
mains transformer. The scale is directly calibrated on all ranges with
scale length over 60 inches. In de luxe olive green metal case with
carrying handle and engraved matching scale of perspex. The cost today
is only cuoj. plus 6/- carriage and packing. Hire Purchase L4/131 -
deposit and 5 monthly payments of 18/7.

VV50 VALVE VOLTMETER measures up to 250 volts A.C., R.F.
or A.F. with input impedance of II Megohms. For mains operation.
Price 47/19/6 plus 4/6 cam/packing or L4/6/3 deposit and five monthly
payments of 17/3.
Further details sent by return on receipt of stamped and self addressed
envelope. Trade enquiries welcomed-supplied direct.

NOTE NEW ADDRESS - Now at:-

GRAYSHAW INSTRUMENTS
126 SANDGATE HIGH STREET, FOLKESTONE, KENT.

CHAS. H. YOUNG, LTD.
GLASS INSULATORS 1/6 ea., small ditto, 41d. ea. or 4/-
doz. Plus post.
CONDENSERS, T.C.C. type III, 8 mfd. 1,000 v. List over L3.
Only 10'6. Post 1/9. 8 mfd. 750 v. 5/6 ea. Post 1/6.
SHADED POLE MOTORS Heavy duty type totally enclosed
made for professional tape deck, 35/- ea. Post 2/6.
MINIATURE ROTARY TRANSFORMERS. 12 v.
input, output 360 v. 30 mA. Cont. or 310 v. 70 mA. Intermittent,
21:- ea., or 40/- pr. Post 1/6.
AMERICAN 807 VALVES, new boxed 7/6 ea., or 4 for 25/-.
CERAMIC PIN VALVEHOLDERS, for 807's, I/. ea., or 6
for 5/.. 4 free with order for 4 807's.
MINIATURE I.F. TRANSFORMERS, Litz wound 450/4/0
Kc/s. Slug tuned. 7/6 per pr. Postage 9d.
CRYSTAL HAND MICROPHONES with polished grille
and handle, four foot of screened lead. Only 21/- post free. WORTH
DOUBLE.
POWER UNITS IN BLACK METAL CASE. 200/260
v. input, 200/250 v. 60/80 mA. output, fully smoothed and filtered,
also gives 31 v..3 a. D.C. and 6.3 v. 3 a. A.C., fitted with 6X5 rectifier,
only 50/- ea. Carr. paid.
COPPER AERIAL WIRE, 14 g. H/D, 140 ft. 17/-; 70 ft.8/6. P.
& P. 2/-. Stranded 7/25 140 ft. 10/-; 70ft. 5/, P. & 2/..
CERAMIC FORMERS, 2,1 x If, ideal for V.F.O. or turrets, 1/9
ea., or 17/6 per doz.
RACK MOUNTING PANELS, all I9in. long, 51in., 7in.,

or10+in., 5/9, 6/6, 7/6, 91- respectively. Post 2/,
ABSORPTION WAVEMETERS, 3 to 35 mc. in 3 switched
bands, complete with indicator bulb, 15/. ea., post 1/,
TRANSMITTER TUNING CONDS., by Johnson U.S.A.,
500pf. 1,550 v. rating, ceramic insulation, I5/- ea. Post free.
TRANSMITTING VALVES. 813, 65/-; 866A, 15/-; 8298,
50/-; TZ40, 35/-; R K25, 30,-; 100TH, 50/,
HRO COILS. 50/100 kc., 20/-; 100/200 kc., 25/,
AIR SPACED COAX. 150 ohm. very low loss; list 3/11 ft.
20 yd. coils only LI. Post free. NO C.O.D. UNDER LI
All Mail Orders to Dept. ' W' Please print your name and address

CHAS. H. YOUNG LTD., 102 HOLLOWAY HEAD, B'HAM I
Phone: MIDLAND 3254

All callers to 110 DALE END, BIRMINGHAM 4
Phone: CENTRAL 1635

p
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TRADE ENQUIRIES
INVITED

AMERICAN OSCILLOSCOPE BC.
1060a. Manufactured by Caroled Co.
U.S.A. and supplied brand new and
boxed. Standard controls. Uses 3GPIA
CRT. Operation from 105-125 volts,
50-1600 cycles. Supplied complete with
test probe and circuit, E32 each.

TRANSFORMER BARGAIN. Admiralty
pattern. Primary 230 volt 50 cycle. Two
separate secondary windings each 14 volt
centre -tapped 12 amps. This will give either
7, 14, 21 or 28 volts 12 amps. Brand new and
boxed, 42/6 each.

BUZZERS. Brand new and boxed. Operate
from 3/6 volt D.C. 2/6 each.

METER BARGAINS
50 microamp 24in. F.M.M.C. 59/6
50 ritiamp. 2in. F.M.M.C. 7/6
150 miamp. 2in. F.M.M.C. 69
200 m/amp. 2.f in. F.M.M.C. 9/6
I amp R F.2/in. F.M.T.C. 6/9
I amp. R.F. 2f in. Pj. T.C. 5/-
4 amp. R.F. 2in. F.M.T.C. 5/-
300 volt D.C. 2in. F.M.M.C. 10/6
300volt A.C. 2f in. F.M.M.I. 25/-
500/0/500 microamp. 2I in. F.M.M.C. 25/-
2 kV. electrostatic 2+ in. Pj. 22/6

All brand new and boxed.

HEADPHONE ADAPTORS. High to
ow impedance matching, American type with
ack plug, 1/3 each.

COPPER AERIAL WIRE. Brand new reels
of bare copper wire, approx. 300ft. Only
3j6 reel.

TRANSISTOR TRANSFORMERS. Inter
stage or output, 2/6 each.

RADAR TRANSMITTER APQ-9.
Supplied brand new. Complete with
931A photo multiplier cell and resistance
network. Other valves used are 2 6AC7,
I 6AG7, 2 807 and 2 8012. Other features
are, Lecher lines, cooled by blower
motor, and mechanical counter in anode
and grid circuit. Price only 79/6 each.

TRANSFORMER SNIP. Parmeko type.
nput 230 volt 50 cycle. Output 195 volts.

85 mA. tapped 130 volts. 6.3 volt 5 amp. and
6.3 volt 0.3 amp. Brand new only 14/6 each.

JACK PLUG LEADS. Brand new 6ft.
creened leads fitted with two standard

P.O. jack plugs. Only 3:- each.

FIELD TELEPHONES. Type Don
Mk. 5. Buzzer calling. These are ideal
for inter office, house communication,
etc., Supplied complete with handset,
buzzer, bell, etc. and two 1.5 v. cells
ready to operate. Price 39/6 each.

YAXLEY METER SWITCHES. Single
pole 12 position, 8 banks. Brand new 7/6 each.

POST OFFICE RACKS. Standard type,
I9in. " U " channel, 5ft. high, 59/6 each.

ROTARY CONVERTORS. Input 24 volt
D.C. Output 230 volts 50 cycle A.C. 100
watts. Supplied brand new, 92/6 each.

CHOKE BARGAINS
G.B. 20 henrys 175 ma. 10/6
Parmeko 8 henry 250 ma. 10/6
Parmeko 9 henry 100 ma. 7/6
Parmeko C core 4 h. 22.5 ma. 4/6
Parmeko swinging choke 3.6-4.2

henry 250 ma. 20 h. no d.c 10/6
Collins 8 henry 100 ma. 8/6

V7,Ar//0-7..,60".

//Add i

FOR ALL RADIO BARGAINS

COSSOR DOUBLE BEAM OSCILLOSCOPES.
Type 339. These laboratory instruments are offered
in perfect condition, fully reconditioned and tested.
Operation 200/250 volt A.C. Main features are:
Frequency 10 cps. -2 me/s. 10 time base positions,
sweep 6 cps. -250,000 cps. YI Y2 sensitivity 3.6 volts
D.C., 1.1 volt RMS. X sensitivity 2.25 volt D.C.,
0.8 volt RMS. Size of tube 41 in. PRICE ONLY E2I
each.

ADMIRALTY POWER UNIT 234. Input 200'250
volt A.C. 50 cycles. Output 240 volt 120 ma. and 6.3 vol
6 amps. Double choke and paper condenser smoothed
Fitted with 2f in. moving iron meter reading input A.C.
volts and D.C. output volts. Mounted in grey metal case
or 19in. rack mounting. Supplied in perfect condition,

69/6 each.

AMERICAN PANORAMIC ADAPTORS. Brand
new and boxed. For visual indication of signals within
a bandwidth of 200 kc s. For use with receivers having
an I.F. frequency between 455 and 475 kc/s. Operates
from 110/230 volt A.C. 50/60 cycles. Price L30 each.

TRANSFORMER SNIP. Admiralty pattern. 230 vol
50 cycle input. Three separate secondary windings each
10 volt centre -tapped 5 amps. This will give either 5, 10
15, 20, 25 or 30 volts 5 amps. Supplied brand new, ONLY
29,'6 each.

DEAF AID UNITS
Made by famous manufacturer. Complete
less only outside bakelite case. Features
include, battery space on chassis, tone
and volume controls, output transformer
matched to 30 ohms, extra sensitive
crystal microphone, uses three sub -minia-
ture valves. ONLY 19/6 each. Earpieces
co match, 3/6 each. Leads, 11-. Batteries,
(22f v. and 1.5 v.) 2/9 pr.

Deaf aid spares. CK605 valves, 2/6 each. I meg. pots
w,'switch, 1/. each.

SPECIAL OFFER OF GRAM MOTORS. Garrard
200/250 volt A.G. gram motors complete with turntables.
Speed adjustable by a governor from 0-45 r.p.m. Can be
used for latest type records 16, 33 or 45 r.p.m. A real snip
at only 22/6 each.

BENDIX COMMAND RECEIVERS
BRAND NEW AND BOXED

Supplied complete with all valves. 3 12SK7, 1 I2SR7,
112A6 and I I2K8.
Type BC453. Q " fiver. 190-550 kc/s. 69/6
Type BCXXX. Top -band. 1.5-3 me/s. 75/ -

With circuits.

AMERICAN EXTENSION SPEAKERS. Brand new
and boxed R.C.A. 8in. speakers housed in an attractive
black crackle case. 3 ohm coil. Ideal for all applications
Only 39'6 each.

SO MICROAMP METERS. A grand offer of brand new
test sets containing a flush mounting 50 microamp meter,
2fin. scale, housed in grey instrument case with chromium
plated handle. Price 59/6 each.

THERMAL DELAY RELAYS. Belling -Lee type,
operation 12/24 v. D.C. Brand new, 3/6 each.

SUB -STANDARD VOLTMETERS. Six ranges.
0-7.5, 15, 30, 60, 150 and 300 volts D.C. 6in. mirror
scale calibrated 0-150 volts, with knife edged pointer.
Each instrument calibrated to an accuracy of 0.3%
Supplied in perfect condition in polished wood case,
size 7/ x 7e x 4in. Price E4/19/6 each.

HOURS OF BUSINESS: -9 a.m.-6 p.m.
Thursday I p.m. Open all day Saturday.

PLEASE PRINT NAME AND ADDRESS CLEARLY.
ALSO INCLUDE POSTAGE OR CARRIAGE ON

ALL ITEMS.

(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

-14 LISLE STREET, LONDON, W.C.2

WE PURCHASE ALL TYPES OF
RECEIVERS AND TEST GEAR

CRYSTAL
MICROPHONE

INSERTS
Ideal for tape record-
ers, amplifiers, etc.,
extra sensitive. Sup-
plied in good condition
and tested, only 4/6
each. Size only /in.
square.

EDDYSTONE 12 VOLT POWER
UNITS. Input 12 volt D.C. Output 180
volts 65 ma. Housed in grey metal case com-
plete with all smoothing, 19/6 each.

SUB -STANDARD MILLIAMETERS.
Basic movement I ma. Seven ranges
0-I, 5, 20, 50, 100, 200 and 500 ma. 6in.
mirror scale calibrated 0-100 ma. Cali-
brated to an accuracy of 0.1%. Supplied
brand new in polished wood case size
7/ x 7/ x 6in. and complete with leather
carrying case. Price E12/10/- each.

MODULATION TRANSFORMERS.
Collins type. Push-pull 807-807. 20 watts
audio. Brand new 12/6 each. Bendix type for
TA -12, I5/- each.

AR88. Brand new 8 bank 6 position
screened ceramic wavechange switch
assemblies. A must have spare for this
receiver. Only 17/6 each. Few brand
new drive assemblies left, 10/6 each.

AMERICAN INSTRUMENT POTS.
Brand new and boxed. 10,003 ohms, 51in
diameter. Built in correction plate, ideal for
bridge, 22/6 each. Colvern type, 31 in. dia.
100,000 or 50,000 ohms, brand new and
boxed, 10;6 each.

MARCONI CRYSTAL CALIBRA-
TORS. Frequency coverage 170-240 me/s.
Directly calibrated, accuracy .001%.
Supplied brand new and boxed in original
transit cases, complete with 5 me/s.
crystal and spare set of 5 valves. Price
E5,9,16 each.

MINIATURE H.T. TRANSFORMER.
nput 220/240 volt. Output 200 volts 25 ma

and 6.3 volts I amp., 10/6 each. Miniature
metal rectifier to match, 7/6 each.

BENDIX COMMAND TRANS-
MITTERS. Complete with all Valves and
Crystal, Type I. Coverage 4-5.3 Mt/s. 22/6
each, brand new and boxed. 29/6 each,
Type 2. Coverage 2.1-3 Mc's. (2.5 meg
Xtal). 29/6 each.

HEAVY DUTY TRANSFORMER. Inpu
230 volt 50 cycles. Output 17.5 volts 35 amps
Brand new and boxed, 72/6 each.

MX-I82'PPN-2 BEACON TRANS-
MITTER RECEIVERS. Brand new and
boxed. Frequency coverage 214-239 Mc/s.
Supplied complete with 9 midget Valves.
Collapsible Aerial, Headset, and Connec-
tor Leads. Self-contained 2 volt Vibrator
Power Pack. Price 72/6 each with
instruction book.

AMERICAN POWER RHEOSTATS.
upplied brand new and boxed and complete

with pointer knobs. 8 ohm 3.3 amp., 8/6,
8 ohm 2.5 amp., 7/6; 90 ohm 0.74 amp., 7/6,
200 ohm 0.35 amp., 5/6.

SOBELL T.V. PATTERN GENERA-
TORS. 15 valves, 200/250 volt operation.
Models for all channels, E7/19/6 each.
MULLARD C.R. BRIDGES. I ohm -
10 meg. 10 pf.-I0 mfd. 110/230 volt opera-
tion, good condition, E5/19/6 each.
GARRARD 3 SPEED AUTO CHAN-
GERS. Brand new and boxed, fully
guaranteed, E8/10/- each.
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5E -E -RADIO
AIRCRAFT RADIO RECEIVER (BY R.C.A.). Freq. 195 kcfs.
to 9050 kcis. (33-1500 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. is in our opinion one of the
finest sets so far released by the Air Ministry. For the very modest
price of LI0/10/-, carr. paid. In good working order.

S.27 HALLICRAFTER. Freq. range: 27-143 Mc/s. A.M./F.M.
The only receiver that needs no further description; in good con-
dition. for the very low price of L35, carr. and packing 20/-.

P.C.R.3 RECEIVERS. 13-41, 41-120, 200-550 metres. Brand new
condition, boxed; fully tested before despatch. L7/10/-, carr. 7/6.
R.I155A RECEIVERS. Still available as previously advertised, in
good working order, E8/10/-, carr. 10/-.
R.109 RECEIVERS, 1.8 to 3.9 meg., and 3.9 to 8.5 meg. In good
working order, L4/7/6, carr. 10/-.
R.II32A RECEIVER. In good condition, £311716, carr. 7/6.

COLLINS RADIO RECEIVERS TYPE 46159A. Freq. range:
1500-12,000 kc/s. Input 12 v. or 220 v. D.C. Less crystal and power
pack. This unit is part of TCS-I2-TRANS. receiver equipment. In

clean and good condition. Limited quantity. EIS, carr. 7/6.
R.C.A. BRAND NEW. 15in. IS ohms. 30 watt P.M. speakers.
£9/19/6, carr. 12/6.
C.M.G. 25 PHOTO CELLS (OSRAM). Brand new, I5/-, p.p. 1/-.
SO WATT EX -GOVT. AMPLIFIER with 4-KT66's in paralleled
push-pull. Standard 200-250 r. 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. L25, carr. extra.

BC.454. 3-6 Mc/s. Clean and boxed, LI/10/-, p.p.
BC.455. 6-9 Mc/s. (Command set.) Clean and boxed. LII7/6, p.p. 3/-.

PHOTO -ELECTRIC MULTIPLIER CELLS Type 93IA. L2/10/-,
p.p. 1/-. Also 93IA, complete on chassis with multiplier network and
2-832 valveholders, etc., E3/101-, p.p. 2/-.
WAVEMETER CLASS D. Freq. band, 1,900 kc/s. to 8,000 kc/s.
(158-37.5 metres) in two ranges, 1,900 kc/s.-4,000 kc/s. Also 4,000
kc/s.-8,000 kc/s., in perfect working order. Supply 6 v. D.C. input.
L8/5/-, carr. paid.
E.H.T. TRANSFORMERS: 4.5 kv. at 10 m/a. Pri. 230 v. BARGAIN
PRICE 32/6, post 3/-.
METERS ROUND FLUSH MOUNTING. BRAND NEW

v. A.C. 30/-, p.p. 1/6 ; 0.200 v. A.C. 25/-, p.p. 1/6.
MAGNETIC MARCHING COMPASS MK. I. Pocket size, 2fin. x
21in. Black bakelite case, mirrored lid. 14/6, p.p. 9d.
3AS VALVES, brand new, (DCC.90), 12/6, p.p. 9d.

CONDENSERS. 2 mfd. 7.5 kv. wkg. at 15 kv. Test (Dubilier).
Brand new in orginal crate, E2/10/-, carr. 5/-.

VARIABLE VOLTAGE REGULATOR TRANSFORMERS.
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. E12/10/-,
carr. extra.

DON " 8 " TWIN TELEPHONE CABLE, on I mile and mile
drums. LS per mile, 25/- per 5. mile, carr. extra.

VALVE TESTER (by Radio City Products, U.S.A.). Model 314.
Brand new, unused with instruction manual. 110-220 v. A.C.
50 c/s. Will test most American valves from 1.1 v. to 200 v. E10,
carr. 5/-.

ROTARY CONVERTERS, Ex -Govt. 12 v. D.C. input 230 v. A.C.
Output 50 cycles at 125 watts. Complete in carrying case, with voltage
control, sliding resistance, mains switch and 0-300 v. A.C. flush meter.
In perfect working order, E8/10/-, carr. extra.
RACKS. STANDARD G.P.O. For I9in. panels. Steel channel sides,
correctly drilled, heavy angle base. Height 6ft. 1E3/10/, carr. extra.
APQ9 RADAR JAMMING TRANSMITTER. Containing 93la
photo -cell, complete with resistance network; 2-6AC7's, I-6AG7,
2-807's, 2.8012 valves in push-pull. For use in centimetric bands.
E411916, carr. I0/-.
DINGHY S.O.S. TRANSMITTER BC.778E. Complete, 39/6,
carr. 5/-.

BEACON TRANSMITTER RECEIVER RT.37-PPN2. Complete
with aerial mast, H-S.30A headset. 9-1.4 v. B7G Min. valves, (5-
3A5's, 3-155's, 1-1R5). also 2-2 v. 7 pin Syn. vibrators. Complete
in heavy duty haversack, new and unused. 0/10/-, carr. 7/6.

BENDIX DYNAMOTORS. 28 v. D.C. Input 230 v. D.C., output
at 100 mia. New and box, 24/6.

CARRIAGE APPLIES TO ENGLAND ONLY

QUOTATIONS TO THE TRADE FOR BULK SUPPLIES. ALSO
ACTUAL ENQUIRIES WELCOMED. MANY OTHER LINES IN STOCK.

15, LITTLE NEWPORT ST., LONDON, W.C.2.

BROWN'S M/C HEADPHONES with ear pads and 6ft. cord 18/6.
VALVES. Please send for lists.
RHEOSTATS. 12 v. I a., 216. 12 v. 5 a., 10/6.
NEW FREQUENCY CRYSTALS. 10/6 each. Lists sent on request.
MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350
or 250-0-250 volts 80 mA. and 4 and 6.3 v.4 a. and 4 and 5 v. 2 a. Price
22/6. Input 200/240 v. Output tapped 3, 4, 5, 6 8, 9, 10, 12, IS, 18,
20, 24, 30 volts, 2 amp., 22/-. Output 17-11-5 volts 5 amp., 22/9. Out-
put 17-11-5 v. 15 a., 16/6. 6.3 v.2 a.,8/6. All with one year's guarantee.
D.P.D.T. RELAYS. Operate at 200/300 volts D.C., 8/6. We can
supply any type of relay to your requirements.
NEW SELENIUM RECTIFIERS. F.W. 12/6 volts 3 amps., 14/9;
4..arnp., 23/6 ; 6 amp., 30/-; I amp., 8/6; 12 v. 100 mA., 3/-; H.W., 250 v.
100 mA., 10 250 v. 300 mA., 18/6.
GERMANIUM or SILICON CRYSTAL DIODES 3/9.
M/C MICROPHONES with matched Trans., 15/6.
NEW ELECTROLYTIC CONDENSERS, 60-250 MFD 275 v., 10/6.
AUTOMATION & TIME DELAY We specialise in units giving
varying time constants. Please send us your requirements or prob-
lems
FISHING ROD AERIALS. Set of 3 9/ -or set of 2 6/.. Plus 1/6 rail
charge.
NIFE BATTERIES 1.2 v.2.5 A 21 x 5 x 3in., 6/..
CHROME -VANADIUM HIGH SPEED STEEL TWIST DRILLS,
Set of 9. 1/16 to 5, 3/9. Set 7 full size 6/-, 13 10;- in wallets.
MINIATURE RELAYS. 10 amp. Silver Contacts, 12 or 6 v. D.C.
Types S M. 7/6. S.M. or B, or S C.O., 8/6. Post paid.
AMERICAN IFF-TX/RX UNITS. New condition, containing
6 65147, 3 7193, 2 6516 Valves. Tunes approx. 160 Mc/s. To clear, 33/-.
UNISELECTOR SWITCHES. SO volts D.C. 50 point, 3 level,
26/-, 12 volt D.C. 50 Point 2 level 21/6.
P.O. VEEDER COUNTERS 24-50 volt D.C. 0-9999, 15/6.
GRAM. PICK-UPS. Lightweight white plastic. Balanced armature.
New and boxed 32/6.
D.P.C.O. RELAYS Operate on If v. D.C., 8/6.
ROTARY TRANSFORMERS, input 12 or 6 v, output 250 v. 80/90
mA. 431.: 12 v Vibrator Packs prices on request.
Ex-W.D. NEW MORSE KEYS 46.
Ex-W.D. L.R. PHONES, NEW WITH LEAD 10
HI-Q.I.F. TRANSFORMERS fxfx 2/, 8 6 pr.
WAVEMETER A.M. TYPE W/1432. Calibrated Frequency Range.
160 to 260 Mts. Contains 0-I mA. meter 25". VQ92 Diode and 655
valve, etc. 63'10 -. Also other types-See list.
CHROME EXTENSION CAR AERIALS. 1 ft. to 4 ft. 13/6.

All Carriage Paid in the U.K. from Dept. W.W.
Lists gladly sent on request.

THE RADIO AND ELECTRICAL MART
309, HARROW ROAD, WEMBLEY, MIDDLESEX, or. THE TRIANGLE

Phone: WEMBLEY 6655

CABINETS
MANY & VARIED DESIGNS IN
BUREAU, PIANO, CONSOLE &

TABLE MODELS
The Contemporary Cabinet

MK III/W
Styled in a pleasing burnished full
grained walnut veneer (as illus.).
It is of an ultra modern appearance
and is well suited to the modern
trend of furniture design. Size of
uncut deckboard 125in. x 25in.,
overall height with lid closed 28in.

Trade only supplied

V.E.S. WHOLESALE SERVICES Ltd.
Dept. (W.W.), 11. Gunnersbur. Lane. Acton. W.3 Tel.: ACOrn 5027

Send
for our

Monthly Bulletin
Send also Inc orr detailed wholesale list Inc cabinets,

1

wire chives FM/AM. Complete T.Vs, Radio Aerials,
convertors & sundry Electrical components. E.C. shavers, etc.

A.C. SOLENOID TYPE SAM/T
Increased Performance
Continuous 14 ozs. at f"
Instantaneous to 511bs.

Same dimensions as type SA
Larger and Smaller SizesAvailable. Also
Transformers to 7 KVA 3

Phase
Greatly Increased Discounts

for Quantities

R. A. WEBBER LTD.
(ADJOINING LEICESTER SQUARE TUBE STATION)

GERrard 6794/1453
IS FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 74065
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AMERICAN "COMMAND" RECEIVERS
Huge purchase from the Air Ministry. These famous compact receivers which can be used for a variety of
purposes are offered at ridiculously low prices while stocks last. Complete with 6 metal type valves, I each of
12K8, I2SR7, 12A6, and 3 of 12S.17, in aluminium case size I I in. x 51in. x 5in. Circuits supplied. Choice of Models,
BC455 (6-9 m45.), 25/-; BC454 (3-6 Mc/s.), 27/6; BC453 (190-550 kc/s, the renowned " Q Fiver "), 59/6. OR
BRAND NEW IN MAKER'S CARTONS, 69/6. Trawler Band Model (1.5-3.0 Mc/s), 65/-. OR BRAND NEW
IN MAKER'S CARTONS, 75/-.

25'-
BC.610 MODULATION TRANS-
FORMERS. Brand new spares for this
famous American Transmitter. In
Maker's Original Cases. ONLY ES each.

CONSTANT VOLTAGE TRANS-
FORMERS. Manufactured by SOLA
of CHICAGO, U.S.A. Primary 90-125 v.
or 190-250 v. Secondary 115 v. precisely
at 2 KVA. Can be ac.justed for 50 or
60 cycles operation. Primary and
secondary are completely isolated,
and for 230 v. output two can be used
in series. Fully guaranteed. ONLY
L21 each or L40 per pair.

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 29/6
each.

MARCONI BAND III CRYSTAL
CALIBRATORS. Frequency range
170-240 Mc/s. Incorporates 5 Mc/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 £5/19/6.

TRANSFORMERS. Manufactured to
our specification and fully guaranteed,
Upright mounting, fully shrouded
normal primaries.
425 v.-0-425 v. 250 rrA., 6.3 v. 4 a.,
6.3 v. 4 a., 5 v. 3 a., 65/-.
350 v.-0-350 v. 160 mA., 6.3 v. 6 a.
6.3 v. 3 a., 5 v. 3 a., 47/6.
350 v.-0-350 v. 180 mA., 6.3 v. 5 a.,
5 v. 3 a., 37/6.
250 v.-0-250 v. 100 mA., 6.3 v. 6 a.,
5 v. 3 a.. 37/6.
250 v.-0-250 v. 60 mA., 6.3 v. 3 a.,
5 v. 2 a., 21/-.

TRANSFORMERS, FILAMENT.
6.3 v. 2 a., 7/6, 6.3 v. 3 a., 10/6.

TRANSFORMERS, EHT Upright.
mounting.
EHT for VCR97 Tube 2,500 v. 5 mA.
2 v.-0-2 v. 1.1 a., 2 v.-0.2 v. 2 a., 42/6.
EHT 5,500 v. 5 mA., 2 v. I a., 79/6.
EHT 7,000 v. 5 mA., 2 v. I a., 89/6.
EHT 7,000 v. 5 mA., 4 v. I a., 89/6.

TRANSFORMERS, EX-W.D. AND
ADMIRALTY. Built to more than
50 per cent. safety factor with normal
A.C. mains primaries. Brand new and
unused.
330-0-330 v. 100 mA. 4 v. 3 a., 15/-.

L.T. HEAVY DUTY. Has 2 separate
windings of 7 v.-0-7 v. at 12 amps.
ONLY 42/6.

L.T. HEAVY DUTY. Has 3 separate
windings of 5 v.-0-5 v. at 5 amps., and
by using combinations will give various
voltages at high current. ONLY 29/6.

COMMUNICATIONS RECEIVER R.I155
The famous ex -Bomber Command Receiver known the world
over co be supreme in its class. Covers 5 wave ranges:
18.5-7.5 Mc/s., 7.5-3.0 Mc/s.. 1,500-600 kc/s., 500-200 kc/s., 700-
75 kc/s., and is easily and simply adapted for normal mains use,
full details being supplied. (ONLY £I0/19/6.)
These are reconditioned, and in perfect working order,
fully tested before despatch.
A.C. MAINS POWER PACK OUTPUT STAGE, in black
metal case, enabling the receiver to be operated immediately,
by just plugging in, without any modification. Can be supplied
as follows: WITH built-in 61in. P.M. speaker, LS/S/-, LESS
speaker, E4/10/..
DEDUCT I0/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.
Send S.A.E. for illustrated leaflet, or 1/3 for 14 -page booklet
which gives technical information, circuits, etc., and is supplied
free with each receiver.

CLASS D WAVEMETER
Another purchase of this famous crystal -controlled wavemeter
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 in complete with 100/1,000
kc/s. crystal, 2 valves ECH35, two 6 -volt vibrators and in-
struction 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/I9/6. Transformer
for A.C. modification, 7/6.

COLLINS TCS TRANSMITTERS
Special offer of these famous American Transmitters. Fre-
quency range 1.5-12.0 Mc/s. in 3 bands. Employs 7 valves, 2 of
1625 in P.A. Stage, 1625 buffer and 1625 modulator stage, 3 of
12A6 in oscillator stage. Radio telephone or radio telegraph.
Provision for VFO or Crystal Control. 4 crystal positions. Has
plate and aerial -current meters. In BRAND NEW CONDI-
TION. ONLY L12/10/.. Matching receivers Type 46159
available E81101-. OR THE PAIR L20.

METERS
F.S.D. SIZE AND TYPE
50 microamps D.C. 2fin. Flush circular

500 microamps D.C. 2in. Flush square
I m.a. D.C. 2in. Flush square
5 m.a. D.C. 2in. Flush square (scaled 0-100

m.a.)
10 m.a. D.C. 21in. Flush circular (blank scale)

150 m.a. D.C. . 2in. Flush square
200 m.a. D.C. 2fin. Flush circular
500 m.a. thermo ... 2in. Proj. circular

4 amp. D.C. 2fin. Flush circular
20 amp. D.C. 2in. Proj. circular
40 amp. D.C. 2in. Proj. circular

30-0-30 amp. D.C.... Car type moving iron
15 volts A.C. 2fin. Flush circular moving

iron
300 volts A.C. 21in. Flush circular moving

iron
2 Kilovolts A.C.... 2fin. Proj. circular electro-

static
300 volts D.C. 2in. Flush square

PRICE
59/6
17/6
22/6

10/6
10/6
7/6

12/6
5/-

15/-
7/6
7/6
5/-

8/6

25/-

22/6
10/6

Cash with order please,
PLEASE ADD POSTAGE

and print name

159 RECE VER UNIT. Contains 1

each valve types EFS°, EA50, SP61,
RL37 and 24 v. selector switch. ONLY
7/6.

R.C.A. 8in. P.M. SPEAKER, mounted
in heavy black crackled metal cabinet
with chromium grill, and padded feet.
Size III in. w. x 10fin. h. x 6in. d.
Ideal for use with receivers or as an
extension. BRAND NEW IN MAKER'S
CARTONS. ONLY 45/,

100 MICROAMPS METERS. 21 in
circular flush mounting. Widely
calibrated scale of 15 divisions marked
" yards " which can be rewritten to
suit requirements. These movements
are almost unobtainable today and
being BRAND NEW IN MAKER'S
CARTONS are a snip at ONLY 42/6.

" PYE " 45 MC/S I.F. STRIP. Ready
made for London Vision Channel, this
5 -stage scrip contains 6 valves EF50 and
I EA 50. BRAND NEW ONLY 59/6
or less valves 39/6.

MODEL -MAKER'S MOTOR. Rever-
sible poles. Only 2in. long and !fin.
diameter with fin. long spindle. Will
operate on 4, 6, 12 or 24 v. D.C.
ONLY. 10/6.

100-0-100 VOLTS METERS by San-
gamo Weston. 2.1in. 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.

POCKET VOLTMETERS. Not ex -
Govt. Read 0-15 v. and 0-300 v. A.C.
or D.C. BRAND NEW AND UN-
USED. ONLY 18/6.

WALKIE TALKIE TYPE 18. Covers
6.0-9.0 Mc/s. Complete with valves,
microphone and headset, and trans-
mitting and receiving units in metal case.
In excellent condition. ONLY 79/6.

AVOMINOR CARRYING CASES.
Size Sin. x Sin. x 2in. with long carry-
ing scrap. In high -quality leather with
press stud fixing flap. Made for UNI-
VERSAL Avominor. BRAND NEW.
ONLY 7/6.

CRYSTALS. British Standard 2 -pin
500 kc/s. 15/-. Miniature 200 kc/s and
465 kc/s. I0/- each.

AMERICAN I4v DYNAMOTORS.
Output 225 v. 60 mA. Ideal for car
radio or running electric shaver from
car battery. ONLY 45/-.

CHOKES. 10H 60 mA., 4/-; 5H
200 mA., 7/6.

12 -WAY SCREENED CABLE. In
10ft. lengths, fitted with plugs,originally
made for use with the 19 Set. UN-
USED. ONLY 17/6 per lead.

TRI 196 TRANSMITTER SECTION,
complete with valves EL32, EF50,
CV501, and all components. BRAND
NEW. Price ONLY 12/6.

and 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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CITY SALE & EXCHANGE LTD

MM.

R.D. Junior Amplifier and Control Unit designed expressly to meet the
requirements of the average domestic High Fidelity system, price L26 complete.
PYE FM 'AM tuner with magic eye, 29 gns. or in cabinet, 35 gns.
PYE Provost' Proctor amplifier, 25 watt push-pull with separate control unit, L42.
TANNOY G.R.F. horn loaded corner speaker, LI 16/10/,
LOCKWOOD MAJOR reflex speaker enclosure, £35; also MINOR at L25.
The new B.J. 3 speaker enclosure for sound diffusion, we strongly recommend

this with Wharfedale 10 x Bin. unit and the Lorenz tweeter. Price 24 gns.
plus speakers (approx. f20).

WHARFEDALE R.J. 8in. cabinet in walnut veneer, L9/10'-.
Super 8'CS AM speaker for this, L7'6'11.

93-94 FLEET STREET, LONDON, E.C.4

KAYE
ELECTRICAL MANUFACTURING CO.
Manufacturers of Magnetic Relays. B.P.O.3,000 and 600 types.

to A.I.D.-I.E.M.E. or G.P.O. Standards.

CONTACTS COILS

Twin
Twin

silver -}

platinum
amp.

I amp.

Up to 100,0000 Guaran-
teed.
+ 3% on Turns.

Heavy duty 5-8 amp. + 5% on ohms.

Fully Tropicalised-Jungle or Services finish to Specification.

New descriptive leaflet and price list on request.

Enquiries are invited regarding our newly deve-
loped time delay relay unit for giving up to approx.

10 secs. delay with immediate reset.

Early Deliveries. Competitive Prices.

Spring Contacts, Coils, Buffer Blocks and components parts for relays
supplied separately.

HAVELOCK WORKS, HAVELOCK PLACE,
HARROW, Middx.

HARrow 1432.

The High Fidelity
Specialists

SPECIAL
OFFERS

W.B. H.F. 1012 plus TIO
tweeter, cross over and
walnut veneered reflex
cabinet £17 complete.

R.D. Baby de luxe push-
pull amplifier 8 watts,
with separate control
unit, f12.

Bell sound A.M./F.M.
tuner, self powered, shop
soiled, only £15.

Lowther PWI c/cabinet,
£25.

PART EXCHANGE & EASY
PAYMENTS ARRANGED

Phone: FLEet St. 9391/2

MAINS
TRANSFORM IFRS

Primaries. 200/250v. Half Shrouded
HSM63. 250-0-250 v. 60 m/a., 6.3 v. 3 a., 5 v. 2 a. (Midget) 16/3

1452. 250-0-250 v. 80 m/a., 0-4-6.3 v. 4 a., 0-4-5 v. 2 a. 19/-
HS3. 350-0-350 v. 80 m/a., 0-4-6.3 v. 4 a., 0-4-5 v. 2 a. 19/-
HS3X. 350-0-350 v. 100 m/a., L.T. as above 231 -

Fully Shrouded
FSM63 250-0-250 v. 60 m/a., 6.3 v. 60 m/a., 5 v. 2 a. (Midget) 16/9

FSM66. 250-0-250 v. 60 m/a., 6.3 v. 3 a., 6.3 v 2 a. (Midget) 17/3

FS43. 425-0-425 v. 200 m/a., 6.3 v. 4 a., C.T., 6.3 v. 4 a., C.T.
5 v. 3 a. 47/6

F36 250-0-250 v. 100 m/a., 6.3 v. 6 a., CJ., 5. v. 3 a. 29/6

FILAMENT TRANSFORMERS
Primary. 230 v. F3X. 6.3 v. at 1.5 amps. 5'9

Primaries. 200/250 y.

F3. 6.3 v. at 3 amp., 8/11. F6. 6.3 v. 2 a. 7/6

F I2X. 12 v. I a., 7/9. F12. 0-6.3-12.6 v. 3 a. 16/6

F24. 0-12-24 v. 3 a. 23/6
F34. 0-4-9-15-24 v. 3 a. 26/6

C.W.O. Postage 1/3 extra under 10/-, 1/9 extra under £2
2/9 extra under £3.

Lists, etc., stamped addressed envelope please.

FL ASHWORTH (Dept. W.W),
676, Gt. Horton Road, Bradfoed 7, Yorks.
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Best Buy at Britain's
DSTI00 RECEIVERS. Double superhet. R.C.A. AMPLIFIERS1.6 Mc/s and 110 Kc/s 1.F.'s. A giant in size
and performance! Covers 50 Kc/s to 30 Mc/s,
7 range turret, " S " and HT meters.
Controls: IF Regeneration, RF and AF Gain,
Tone, Noise Limiter, BFO, Variable Selec-
tivity, etc. Offered less valves, superficially
in good condition. Circuit available.
CALLERS ONLY. 612/10/-.

COMMUNICATIONS RECEIVER
CR150. Covers 2 to 60 Mc/s. in 5 ranges.
Double superhet, with 2 EF50 RF stages,
500 Kc/s crystal calibrator, HT stabiliser,
" S " and valve -check meter. Variable
selectivity, using TWO double -crystal
band-pass filters and audio filter. External
power supply required, 300 v., 65 m/amp.,
and 6.3 v., 3.7 amp. Size and appearance
similar to CRI00. In good working order
and condition, E35. Carr. as for CRI00.
PANORAMIC ADAPTORS. Visual dis
play of signals on 3in C.R. Tube 3BP1
Band width 200 Kc/s. Suitable for receiver
with IF's of 450-475 Kc/s, e.g., CR100 and
CR150. Operates from 115-230 v. A.0
mains. BRAND NEW as shipped ex-U.S.A
With instruction manual, 630.
HALLICRAFTERS S27 RECEIVERS.
Covers 27.8 to 143 Mc/s in 3 ranges.
A.M. AND F.M. R.F. stage, 3 I.F. stages,
B.F.O., etc. For 110 and 230 v. A.0 mains
Reconditioned, as new, E40.

RI 155 RECEIVERS. Thoroughly checked and
ested. From E5/19/6 according to condition

S.A.E. for details or 1/3 for booklet.
A.C. MAINS POWER PACK AND
OUTPUT STAGE. These enable the RI 155
to be used on A.0 mains WITHOUT ANY
MODIFICATION Three types available
E4/10/-, E5/5/-, or de Luxe model with 8in.
speaker, E6/10/-. ALL power packs guaran-
teed SIX MONTHS.
COMMUNICATIONS RECEIVER
CRI00. Covers 60 Kc/s to 30 Mc/s in 6
ranges. 2 RE's and 3 IF's, variable selectivity,
B.F. Osc., etc. Operates from 210-250 v.
A.C. mains. Size I6in. x 12a' -in. x 164in.
deep, wt. 821b. S.A.E. for illustrated details.
Price E21, plus L2 carr. and pkg. (LI refund
when pkg. case returned).

MODULATION TRANSFORMERS
Bendix type, for TA -I2, push-pull 807's to
plate and screen modulate two 807's in
parallel, 15/-. Collins type, 20 watts, 807 to
807, 12/6.

CHOKES. Collins, potted, 160 ohms,
8 Hen., 100 m/amp., 8/6; STC, potted
swinging approx. 5 Hen., 300 m/amp., 12/6;
Universal mtg. type, 300 ohms, 30 Hen.,
150 m/amp., 10/6; Parmeko, fully shrouded,
swinging, 3.6-4.2 Hen. at 250 m/amp.,
20 Hen. at no D.C., 10/6; Parmeko, fully
shrouded, 8 Hen. 250 miamp., 10/6;
Bryce open type, 1.5 Hen., 200 m/amp.,
3 Hen., 100 m/amp., or 10 Hen., 200 m/amp.
(mtg. feet slightly damaged) 8/6 each;
Upright mtg., 6 Hen., 70 m/amp., 6/9.

SOUND -POWERED HANDSETS. Simi
lar to telephone handset. Balanced armature
microphone and earpiece. No batterie
required, 10/6 each. Breast mike and head
phones, as above, 12/6 set.
FIELD TELEPHONES. Army type D,
Mk. 5. Buzzer calling. Ideal for building
sites, farms, workshops, etc. Complete with
handset and batteries. Tested, 39/6 each.

R2/ARR3 FM RECEIVERS. 60-72 Mc/s.
Uses 6 I2SG7, 3 12SH7, I 12SQ7, I 12H6
I 12A6, and I 1629 Magic Eye. Controls:
volume, tuning, AFC off/on. 300 or 5,000
ohms output. In black crackled case 14+in.x

x 91in. deep. Ext. power supply reqd.
Readily altered for Band 2. L4/19/6.

MARCONI SIGNAL GENERATORS
Brand new, in original transit case, corn
plete with spares, instruction manual and
calibration charts. Type TF390G, 4-32 and
50-100 Mc/s. E25.
CRYSTALS. 200 Kc/s American GEC, or
465 Kc/s S.T.C., new, boxed, 10/- each.
SFT. P.O. TYPE I9in. RACKS. " U
channel, heavy angle base, 59/6.
R.C.A. SPEAKERS. 8in. P.M. unit in hand-
some black crackled cabinet. For AR88's,
CRIOO's, etc. BRAND NEW, 45/-.

MODEL M1-11220. Employs 2 6L6, 4 617, and I 5U4.
Output 12 watts at 5-7.5-15-500 ohms. For 190/250 v. A.C.
mains. In grey crackled case, I7in. x I lin. x 9in., wt 381b.
Brand new and boxed. Price, less valves, E9/19/6. Circuit
supplied. Set of new boxed valves, 59/6.
APH9 TRANSMITTER. Contains 931A electron
multiplier (complete with resistor network, etc.), 2
6AC7, I 6AG7, 2 807, and 2 blower cooled 8012. Lecher
Line tuning with rev. counter. Just the job for centimetric
band experiments. Brand new, 79/6.
RT37/PPN2 BEACON TRANSMITTER -RECEIVER.
214-234 Mc/s. Size I3in. x 10in. x 5in. Contains 5 3A5,
3 ISS, I IRS, and 2 2V. synchronous vibrators. Operates
from 2 v. accumulator via 2 built-in vibrapacks. Complete
with telescopic mast antenna system (91ft.), lightweight
headphones, Technician Manual, super quality carrying
haversack, cords, co -ax. cables, plugs, etc. Total wt. 281b.
BRAND NEW, boxed, American equipment, 72/6.

COMMAND RECEIVERS
Complete with 6 valves: 3 12SK7, I 12K8, I 12SR7, and 1

12A6. Size 5in. x 51in. x I If in. deep. In very good condition.
Less dynamotor. FREE CIRCUIT WITH EACH SET.
BC455, 6-9 MO, 251-. BC453, 190-550 Kc/s, 59/6.
BC454, 3-6 Mc/s, 27/6. BCXXX, 1.5-3 Mc/s. 65/-.

NEW, BOXED, BC453 69/6. BCXXX, 75/-.
COMMAND TRANSMITTERS. Complete with 2
1625 (12 v. 807), 1 1626, 1 1629 and Crystal.
BC457, 4-5.3 Mc/s (Xtal 4600 Kc/s), 22/6. New, 29/6.
BCZZZ 2.1-3 Mc/s (Xtal 2500 Kc/s), Unboxed, 29/6.

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 12 -kin. x 10in. x
wt. 161b. 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.

METER BARGAINS
RANGE TYPE
50 Microamp. D.C. M/C
100 Microamp. D.C. M/C
500 Microamp. D.C. M/C
500-0-500 Micro -D.C. 1.1/C

SIZE
21in.
21in.
21n.
21in.

PRICE
Flush elm, sealed 0-100 59/6
Flush eirc., scaled 0-1,500 39/6
Flush square, Weston 27/6
Flush circular, sealed 100-0-100

amp. V. 25/-
1 Milliamp. D.C. 11/C 21n. Flush square, Fe/NFe 22/6
1 Milliamp. D.C. WC 211n. Desk Mounted type 32/6
10 Milliamp. D.C. M/0 21in. Flush circular, blank scale 1016
100 Milliamp. D.C. M/C 2fin. Flush circular 10/6
150 Milliamp. D.C. M/0 2in. Flush square d/6
200 Milliamp. D.C. M/C 2jin. Flush circular 10/6
1 Amp. Thermo -couple 21in. Projecting circular 6/9
4 Amp. Thermo -couple 2in. Flush square 6/9
20 Amp. D.C. M/C 2in. Projecting circular 7/6
30.0.30 Amp. D.C. M/I 2in. Proj. tire., car type 5/-
15 Volts A.C. M/I 2/in. Flush circular 8/8
300 Volts A.C. M/I 31in. Flush circular 301-
300 Volts D.C. M/C 21n. Flush square 10/9
METER RECTIFIERS. Salford Instruments, I mA, 8/6;
5 mA, 6/9; S.T.C., 2 mA., as used in E.M.I. Output Meter,
5/6. All are full wave bridge and brand new.
MINIATURE MODEL MOTORS. 2in long x ITin. diam

in. diam. spindle, wt. 5oz. Will work from 6 v. dry battery
and are reversible. Has ball bearings. 8/6.

CALLERS
ORNER

VCR97's from 2/6
Indicator chassis 5/-
10 mFd. paper 2/6
8 mFd. paper, 3/-
8 mFd. 500 v

Elec. 1/3
EF50's, from 2/6
EA50'e, NEW 6d.
EB34's, NEW 6d.
12116's, NEW 6d.
R1155's, Gashed 25/ -
Unmarked S.M.

Condo. 100
asstd. 2/6

INDICATING UNIT 277. Case size
x 7in. x I2in. deep. Contains lin.

C.R. tube type VCR522 (same as that used in
G.E.C. " Miniscope "), 4 VR9I, 2 VR92, and a
host of useful modern components. Fitted
with " Focus " and " Brightness " controls,
etc. Should convert to useful miniature
oscilloscope. All tubes tested. 59/6.
AR77 MAINS TRANSFORMERS. Fully
shrouded, drop -through, 31in. x 3fin.
Primary 110/125/150/210/240 v. 50-60 c/s.
Secs., 325-0-325 v. 100 m/amp., 6.3 v., 3.5
amp., and 5 v. 2 amp. BRAND NEW ex-
U.S.A., 29/6.
REPLACEMENT MAINS TRANS., for
R C.A. Amplifiers, Pri. 105/115/125 v., 50-60
c/s., Secs., 380-350-0-350-380 v., 170 miamp.
6.3 v., 3 amp., C.T. and 5 v., 3 amp. 4fin. x

x 41in. high. Fully shrouded, 16/6.
TRANSFORMER BARGAINS. Brand
new ex -manufacturer's surplus drop -through.
Primary 200/250 volts 50 cps. Secondary
310-0-310 v. 70 mA., 6.3 v. @ 3 a., 4 v. 2 a.
Can be used with either 4 v. or 6.3 v. rectifier.
Only 9/6 plus 1/6 post. A similar type trans-
former 325-0-325 100 mA., 6.3 v. 4 a., 4 v.
3 a. only 12/6.
INSTRUMENT TRANSFORMERS. Par-
meko. 230 v. A.C. input. 0-65-130-195 v.
85 *Amp. 6.3 v. 5 amp. and 6.3 v..3 Amp.
Shrouded, 31in. x 31in. x 31in. high. 15/-.
HEAVY DUTY LT TRANSFORMERS.
230 v. A.C. mains input. Secs. 5-0-5 v.,
5-0-5 v., and 5-0-5 v., all at 5 amps, each
winding. 5, 10, IS, 20, 25, or 30 v. at 5 amps.,
or other possible combinations. 41in. x
41in. x 6in. high. Wt. 1216. BRAND NEW,
29/6. ANOTHER, 230 v. A.C. mains input,
Two separate secondary windings, each
14 v. C.T. 12 amps. 7, 14, 21, or 28 v. at 12
amps., or other possible combinations.
Wc. 241b. Ex -Admiralty. Brand new, 42/6.
G.E.C. 200-250 v. A.C. mains input. 30 v.
(tapped at 10 v.) 36 amps output. 51in. x
6in. x 7in. high. Wt. 241b.,55/-.
SELENIUM BRIDGE RECTIFIERS.
Funnel cooled. A.C. input 45 v. R.M.S.
D.C. output 30 v. 10 amp. 47/6 each.
HEAVY DUTY SLIDER RESISTORS.
250 watts. Rated to carry 25 amp. .4 ohm
resistance. For charging boards, etc. Worm
drive. On metal stand 9in. x 4in. x 6in. high.
BRAND NEW 7/6 each. ANOTHER, 12 amps,

I ohm, 150 watts, 6/6. ALSO 14 ohms,
graded I to 4 amps., 7/6.
RESISTORS. Latest miniature insulated
Dubilier watt type B.T.S. Wire ends.
Useful values. ONLY 10/- for 100 assorted!
Erie, etc., + and I watt, I gross assorted, 10/-.
R.F. UNITS. ALL BRAND NEW and
BOXED. RF24, 20-30 Mc/s, 12/6. RF25,
40-50 Mc/s., 17/6. RF26, 50-65 Mc/s., 29/6 and
RF27, 65-85 Mc/s., 32/6.
HIGH VOLTAGE POWER PACKS
ex-U.S.A. Brand new Input 115 volts A.C.,
output 1,000 volts at 250 mA. Complete with
2 1616 valves and I spare. Double choke and
paper smoothing. f5/5/-.
EDDYSTONE ROTARY POWER
UNITS. In grey metal case. Input 12 v. D.C.
Output 180 v. at 60 m/a. Complete with all
smoothing and filtering. Size I2in. x 6in. x
5in. Wt. 1616. BRAND NEW, 19/6.
BLOCK PAPER CAPACITORS, T.C.C.
8 mFd., I kV. wkg., upright mtg., size 4in. x
2kin. x 5in. high. Brand new and boxed.
TWO for 15/-.
THREE -CORED CABLE. 23/36, rubber
ins., circular, padded, cotton covered,
maroon. 12 yds., 9/-, or 100 yds., 59/6.
METAL RECTIFIERS. 250 v. 100 m/amps.,
6/9; 230 v. 60 m/amps., 5/-. Many other types
in stock.
WIREWOUND POTS. 100 ohms, 3

watt. Colvern, lin. spindle, NEW, 2/6. All
other values in stock.

PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS

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-I p.m. Thursday). Open all day Saturday
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BAND S T.V.
CONVERTOR 183/19651o/a
Kit of parts complete to build this most
successful unit, comprising drilled
chassis, valves, coils. res., cond.,
etc.; slightly modified version (Wireless
World, Nay, 1954). £215/- post free.
Send for blueprint and wiring diagram,
1/6 post tree. Power Pack Compon-
ents, including mains trans!. and met,
rect., 30/- extra. Provision has been
allowed on chassis for Band 1 -Band 3
switching. Suitable for most types
of rivsets, T.R.F. or superhet.
B.B.C. BREAK -THROUGH FILTER, tunable filter unit for B.B.C. pattern ?election,8/9

RADIO -GRAM CHASSIS 5 VALVE SU.ERHET, LATEST
B.V.A. MIDGET SERIES VALVES

3 WAVEBANDS :-L.W. 000m -2000m, M.W.200m-550m, SW. 16m -50m.
Chassis size 131 x 51 x 211n. Attractive Glass Dial 10 v 41in. edge lit by 2 pilot lamps.
Horizontal or Vertical Station Names and 4 control knobs, walnut or ivory to choice.
4 position W/C switch, L.51.5, and Gram. P.U. sockets. Modern circuitry, all coils
adjustable, dust cored and only quality components used throughout. Delayed A.V.C.
and neg. feedback. A.C. mains 200-250 v. Double wound trans!. isolates chassis
from mains. Aligned and calibrated ready Inc use.

BRAND NEW & GUARANTEED E9.15.0 Carr, and ins. 4/6.
8" and 10" speakers suitable for this chassis available.

7 -Valve De Luxe, push-pull version, 7 -watt output 512.10.0

QUALITY FLUORESCENT FITTINGS
Ideal for home or workshop. 41t., 220-250 v.. complete with tube, ballast unit, etc.
ready for use. Famous manufacturers' surplus altered at approx. halt price. Starter
switch type 42/-. Quick start type 47/6. Can. and ins., 7/6 extra.

ELECTROLYTICS Leading Makes New Stock

TUBULAR
25/25 v., 50/12 v.
50/50 v. 4/500 v.
100/25 v.
8/500 v.
8 +8/500 v. 41816+16/450 v. .. 6/-
8 +16/450 0 5/- 16+32/350 v. 4/8
16/350 v. 3/- 32/850 v. 4/-
119950 tr. 3/6 82+32/275 v. . 416
16 +16/450 v. 5/6 50+60/350 v. 6/6
32/350 v. - 60/350 v. . 6/6
32/500 v. 6/- 60+250/275 v..  12/6
32 + 82/350 V. 5/6 64+120/275 v... 11/6
32 +32/450 v. 6/6100+200/275 v. 12/6
CONDENSERS. -Mica, Silver Mica. All
pref. values, 3 pf. to 1,000. 6d. each.
Ditto ceramics 9d. each. Tubular., 450 v.
Hunts and T.C.C. .001 mfd.-.01 and
.1/350 v., 9d. each. .02-1/500 v., 1/-
each. .25 Hants. 1/6. .5 Hunts, 1/9

CAN TYPES 80 PALE CO -AXIAL1/918+8/450 v. . 4/8
2/- 8+18/450 v. .. 5/- SPECIAL -Semi -air spaced polythene
2/- 8+18/500 v..... 5/6 standard lin. diem. Stranded core. Feeder

18+16/275 v. .. 4/6 losses cut 50%. 9d. yard.2/8 16+16/450 v. .. 5/6 Standard tin., Grade A, 8d. yard.

COUPLERS 1/3. OUTLET BOXES 4/8.
BALANCED TWIN FEEDERS per yd.. 6d.
Special 300 ohm TWIN FEEDER 8d.
TWIN SCREENED FEEDER per yd., 1/3.
50 OHM COAX CABLE 8d. per yd., lin.
ATTENUATORS Sdb, 12db, etc., from
3/6. Band 1-3 Cross -over filter unit
from 7/6.
SPEAKER FRET. -Expanded Bronze
anodised metal 8 x 81u.. 2/3: 12 x 8in.
3/-; 12 x 12in.. 4/3: 12 x 6/-;
24 x 12in., sm. etc.
TYGAN FRET (Murphy pattern) 12in. x
12in.. 2/-; 12 x 18M., 3/-; lE x 241n.,
4/-, etc.

JASON F.M. TUNER
Kit of parts to build this modern and highly
successful unit complete with drilled
ekaasis and I.B. dial, wound coils and
screening cans, 4 BVA miniature valves and
all necessary quality components, etc.. for
only 16110)- past tree. Superior dial cali-
brated me/s, edge lit by 2 pilot lamps, 12/6
extra. Power Pack components kit
including double wound mains transformer,
£2/5/- extra.
Tested and approved by " Radio Con-
structor," etc. Illustrated handbook with
lull details 2/-. post tree.

UNIT 87-105 mjcs

RESISTORS
Carbon type. Pref. values 10 ohms -
10 megohms, 20% Tol. t w. 3d.: t w. 5d.:
1 w. W.; 2 w. 9d.; 10% Tol. I w. 9d.:
5% Tol. t w. 1/-: 1% Hi -stab. t w. 2/-.

WIRE WOUND TYPES
Wire ends. Silicone coated. 25 ohms -
10,000 ohms, 5 w., 1/3. 10 w. 1/6. 15 w.
2/-
LINN CORD .3a 80 ohms per ft. 2a 100
ohms per ft., 2 way 6d. per it., 3 way
7d. per ft.

LOUDSPEAKERS
P.M. 3 OHM. Sin. eeles., 17/6: Sin.
Wee.. Ism: 7 x 4in. Goodman's ElliP-
heal, 1816: Sin. Else., 20/-: 8in. Midget log type, lone spindles, all values
Goodman'. special, 21/6; 10in. R. and A.. 10000 ohms to 2 Megohms. Less ,w.,
25/-: 18in. Plessey, 35/-; 51n. M.N. S.P. ow., 4/-; D.P. aw., 4/9. Lineal types
2 k. ohms field. tapped O.P. trans., 24/6; as values 10 ohms to 2 Megohms less
3tin. Elite., 17/6. switch 4/.. Guaranteed 12 months.

S.T.C. RECTIFIERS
E.H.T. types. IC3/25 2 Hy., 4/3: K3/40
3.2 K... 6/-: R3/45 3.0 kV., 8/8; K3/5

kV.. 7/3: K8/100 8 kV., 12/8. etc.
Maim tines. RAD 125 v. 60 mA.. 4/-
R312 126 v. 100 mA., 419; EMS 125 v
120 mA., 5/9: RM9 250 v. 275 mA.
16/-.
RM413 type, 275 va, 276 mA., 17/5. LT
types F/W bridge 6-12 v. II a.. 8/9

a., 15/6: 4 a., 18/6: a a., 21/6 each.

PRE-SET W/W POTS
V.V. knurled slotted knob type. NS ohms to
30.000 ohms., 3/-: 50.000 ohms. 4/-:
50.000 ohms to 2 Megohms (carbon), 3/-.

VOLUME CONTROLS

TRS RADIO COMPONENT SPECIALISTS

70 BRIGSTOCK RD., THORNTON HEATH, SURREY

Phone : THO 2188. Hours 9 am. -6 pm., I pm. Wed,
Open all day Saturday. BY THORNTON HEATH
STATION. BUSES 130A, 133. 169, 166, 190

Term.: C.W.O. ee C.O.D. Kindly make cheque.. P.O.s, eta. payable to T 11 8. Pest o
Plinking at, So fth. 70. Ia. 1/1, at., 1/8. 5%., 2/9. Zemin Leta, 3.1.

SAMSON'S SURPLUS STORES
Exclusive

Purchase!!
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. Oin.,
width Ift. 71in., depth Ift. Ifin. 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 H.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 ex -
warehouse

If further technical details are required, Instruction Book will be
forwarded against a deposit of One Pound. Export enquiries are wel-
comed. We have a limited number of these units ready packed in

original transit cases at a small extra charge.

169/171 Edgware Road, London, W.2. Tel.: PAD 7851
125 Tottenham Court Road, W.I. Tel.: EUS 4982
All orders and enquiries to our Edgware Road branch, please. This is open

all day Saturday.

GOOD VALUE -SERVICE AND STOCKS
BEN DI X RADIO COMPASS MN 267
A superb 12 -valve receiver covering 3.4-7 Mc/s., 325-
695 Kc,s, 150-325 Kc/s. Valves used 5-6K7, 2-6N7,
2-6J5, 1-6B8, 1-6L7, 1-6F6. Complete with 28 -volt dyna-
motor and switching motor, in good condition. Loose
stored. PRICE £3/10/-. Carriage 8/6.
MOVING COIL MICROPHONE
By famous maker. A high-grade microphone
combining excellent close speaking performance
with low background pick-up. Attractively
styled and finished in black and chromium. Brand
new, boxed. PRICE £3/19/6. Post 2/-.

MOVING COIL HEADPHONES
Velvet faced earpads complete with lead and plug
12/6. Slightly soiled, 7/6. Postage 1/6.

KELVIN RATIO METER
Mirror backed. Type Mn HG-
ABS KB 630/01. 8in. scale. Deflection
approximately 6 micro -amperes,
£5/19/6. A few with sluggish move-
ment, £3/10/-. Post 2/6.

MILLIAMMETERS 2fin. round, 0-30 milliamps 6/6 each.
SOLAR ELECTROLYTICS, can type. 8 x 8 mfd. 350 v.
working, 20 mfd. 150 v. working 2/- each. Clips 4d. each. 250 mfd.,
12 v. working 1/3 each, or 12/- per doz. (TCC flat type).
SPEAKERS. Unused 8in. with baffle and fret
cloth, 12/6 each. Post 1/6.
POCKET VOLTMETER M.C.
2 ranges. 0-250 V. and 0.15 V. D.C. Press button.
12 6. Post 1/6.
VCR97. Brand new, boxed 12/6. Post, insurance
3/6.

Telephone : GER 2613
Open daily 10.30 a.m. to 4.30 p.m. Closed oll day Thursdays.

The RADIO EXCHANGE Co.
NEWPORT PLACe LeCESTER SQUARE LONDON W.C.
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SAMSON'S SURPLUS STORES
LONDON'S GREATEST DEALERS IN RADIO

AND ELECTRONIC EQUIPMENT
HEAVY DUTY L.T. TRANSFORMERS.
Pri. 230 v. Sec. tapped I I v., 11.5 v., 12 v., 12.6 v.
70 amps. tropically rated. 66/10/-, carr. 7/6.
Pri. 230 v. Sec. tapped 4 v., 7 v., 11 v. 150 amps.
L71101-, carr. 7/6. Pri. 250 v. Sec. 130 v. 18

amps. f6/10/-, carr. 10/-. Pri. 230 v. Sec. 4 v.
C.T. 20 amps. 35/-, carr. 4/-. Pri. 200-250 v.
Sec. 12 v. 45 amps. L3/15-, carr. 5/-. Pri. 200-
250 v. Sec. tapped 10-12 v. 16 amps. 35/-, carr.
4/-. The above transformers are either AM or
Admiralty rated and supplied new and guaranteed.

BRAND NEW A.M. BLOCK CAPACITORS.
By famous makers. 10 mfd. 500 v. wkg. at 60
deg. C sub chassis mounting. 6/-. 8 mfd. 1,500 v.
wkg. at 60 deg. C. 7/6. 8 mfd. 600 v. wkg. at
71 deg. C. 6/6. 4 mfd. 1,000 v. wkg. at 60 deg.
C sub chassis. 5/6. 4 mfd. 800 v. wkg. at 160 deg.
F. 5/6. 4 mfd. 400 v. wkg. at 160 deg. F. 3/9.
2.25 mfd. 2,000 v. wkg. at 160 deg. F. 6/6. 2 mfd.
2,500 v. wkg, at 60 deg. C. 7/6. 0.5 mfd. 2,000 v.
wkg. at 140 deg. F. 3/9. American I mfd. 750 v.
wkg. 216. 2,000 plus 2,000 mfd. 12 v. wkg. 6/6.
Postage on all condensers 1/6.

HEAVY DUTY SLIDING RESISTORS. 0.4
ohm 25 amp. geared control. 17/6, carr. 2/6.
I ohm 12 amp. slider control. 12/6, carr. 2/6.
7.5 ohm 4 amp. slider control. 17/6, carr. 2/6.
17.5 ohm 8 amp. fixed with adjustable clip. 17(6,
carr. 3/6. 3 ohm 16 amp. slider control. 22/6,
carr. 316. 4 ohm 20 amp. double -barrel slider.
32/6, carr. 3/6. 60 ohm 1.5 amp. geared control.
17/6, carr. 2/6. Ohmite pot type I ohm 3 amp.
5/6, postage 1/6. Many other types available.
Let us know your requirements. AMERICAN
GENERAL ELECTRIC I2in. FIELD RHEO-
STATS. 38 ohm 5.6 amp. res. out. 2.1 amp. res.
in. 45/, carr. 5/-.

HEAVY DUTY POTS. 3/in. WW 20 watts,
17K ohms. 10/6, postage 1/6. 21in. WW 10
watts, 1,000 ohm. 8/6, postage 1/6. Ohmite
21in. WW 10K 0.07 amps. 7/6 postage 1/6.
Berco 311n. WW 1,200 ohm. 7/6, postage 1/6.
Stud switch type pots, 47,500 ohm. 10/6, postage
1/6.

EDDYSTONE SILVER PLATED PLUG -1N
COILS. Five pin, 26 turns on ceramic formers,
21in. dia. Brand new in maker's cartons. 8/6,
postage 1/6. Ceramic bases for above, 2/-.

HEAVY DUTY 40 AMP. CONTACTORS.
A.C. 220-240 v. 2 pole. Supplied brand new in
maker's cartons. 32/6, carr. 3/-.

BANKS OF 4 RESISTANCE MATS. 690
ohm, 150 ohm and 2 of 80 ohm, size of each
mat 8 x 61in. New and boxed. 10/6 per set.
P.P. 1/6. Separate mats 690 ohm or 80 ohm. 2/6
each, P.P. 6d.

ISENTHAL MERCURY CONTACTORS.
A.C. 200-240 v. 2 pole 6 amp., contacts com-
pletely enclosed, fitted spirit level, overall size
7 x 41 x 31in. 35/-, carr. 2/6.

AMERICAN LF CHOKES. 13 henrys 160 ma
160 ohms. 10/6, carr. 2/-. AM LF chokes 10
henrys 65 ma 175 ohms, tropicalized. 5/6, postage
1/6. 10 henrys 45 ma 350 ohms, tropicalized.
3/6, postage 1/6.

WESTINGHOUSE HEAVY DUTY CHAR-
GERS. AC input 200-250 v. D.C., output 144 v.
6 amps. Built in metal cabinets, size 2ft. x 1ft.
10in. x Ift. Bin. With ammeter. Fine and coarse
switch. Variable control fuses and mains switch.
L17/10/-, plus carr.

ALL MAIL ORDERS TO OUR
EDGWARE ROAD BRANCH
PLEASE. THIS IS OPEN ALL
DAY SATURDAY. HOURS
9-6. 9-1 THURSDAY.

HOOVER MINIATURE GEARED FLASHER AMERICAN MINIATURE BLOWER
MOTORS TYPE E. 9 R.P.M. at 24 v. D.C. MOTORS. 12-24 v. Suitable for car heating
41 R.P.M. at 12 v. D.C. construction. 12/6, postage 1/6. VERY POWER-

FUL AMERICAN 12-24 v. MOTORS. Ideal
for models, etc. 12/6, postage 1/6. FROST
A.C. 230 v. 1/6 H.P. CAP. START MOTORS.
R.P.M. 1,425. Cont. rating. /is. dia. spindle.
Supplied new and guaranteed. £3/15/-, carr. 7/6.

Overall size of motor and gearbox 41 x 21 x 2in.
Will operate on slightly higher voltage A.C.
Mounted on metal box size 51 x 41 x 2/in. which
contains suppressor unit. SUPPLIED BRAND
NEW IN MAKER'S CARTONS. 32/6, carr. 2/-.

AMERICAN ZENITH GEARED MOTORS.
22 R.P.M. at 24 v. D.C. II R.P.M. at 12 v. D.C.
Overall size of motor and gearbox 81 x 31 x 31in.

Specification of motor: H.P. 1/50. Shunt wound.
R.P.M. 7,500. Consumption on 24 v. 1.9 amps.
SUPPLIED BRAND NEW IN MAKER'S CAR-
TONS. 52/6, carr. 2/-.

AMERICAN MINIATURE GEARED
MOTORS.

12-24 volts
2 amp .
A.C./D.C.
approx.
400 r.p.m.
Double
shaft
dia. spin-
dles.

Overall length of motor 71in. Brand new. 39/6.
P.P. 2/-.

W.D. POCKET MAGNETIC MARCHING
COMPASSES. Brand new. 17,6, postage 1/-.
NUTS, BOLTS, WASHERS. Special bar-
gain offer. 5/-. Cartons of mixed 2, 4 and 6 B.A.
nuts, bolts and washers. Postage 1/-.

CARBON RESISTORS. 1-2 watt. 10/- per
100. Large selection of values. Postage 1/-.

HIGH GRADE SLEEVING. 11 mil. -5 mil
Mixed bundle. 2/6, postage 1/-.
INSTRUMENTS, ADMIRALTY INTEGRA-
TORS, TYPE A S9I. 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. 2/6. METRO -VICKERS MASTER
VOLTMETERS, 0-20 volts A.C. 50 cy. M.I.
6in. mirrored scale. 25/-, P.P. 1/6.

RECORD BOND TESTER. 0.1 ohm, new and
guaranteed. 17/6, carr. 3/-.
TELEPHONE CABLE TYPE D8 TWIN.
I mile drums. 0/10/-, carr. 10/-. Commando
assault telephone cable. P.V.C. 1,000 -yard
drums. Ideal telephone cable and very useful
for the home and garden. 10/6 per drum, P.
and -P. 3/-.

ARMY FIELD TELEPHONES. Type D5.
Buzzer calling. Complete with hand set and
batteries. Built-in strong metal cases. Suitable
for farms, building sites, workshops, etc. 49/6,
carr. 3/-.
WILLARD AIRCRAFT BATTERIES. 24 v.
II A.H. Size 8 x 71 x 71in. NEW IN MAKER'S
CARTONS. 49/6, carr. 7/6. EXIDE. 10 volt,
5 A.H. GLASS ACCUMULATORS. Size
7 x 2/ x Sin. Suitable for H.T. unit construc-
tion and models, etc. New in maker's cartons.
8/6, P.P. 1/6. MINIATURE. 36 v. 0.2 amp.
ACCUMULATORS made by Willard Co.
Size 3/ x 1/ x /in., weight 51 oz. New and un-
charged. 3/6, P.P. 6d.
ALKALINE BATTERIES. Crates of five cells
giving 6 v. at 53 A.H. Size of wood crate 15 x
5/ x 111in L5/1916, plus carr. 7/6. Single cells
2.4 v. 18/20 A.H. Size 41 x 6 x 3,' -in. 15/-, carr. 21-.
36FT. AERIAL MASTS. R.A.F. Type 50. Co n-
plete kit consists of a tubular steel section.
Length Oft. Dia. 2in. Set of pickets. Top plate.
Base plate. Guys and all fittings. Supplied new
in canvas carrying bags. Ideal for T.V. aerial masts.
f7/10/-, carr. 7/6. Extra sections 15/- each, carr.
2/.-.

CONSTANT VOLTAGE TRANSFORMERS
BY SOLA, U.S.A. Pri. 90-125 v. or 190-250 v.,
Sec. 115 v. at 2 KVA. Pri. and Sec. are completely
isolated for 50 or 60 cycle operation. Approx.
weight 20016. 618/10/- each, £35 per pair. Limited
supply. Carr. according to distance.
STC EQUIPMENT WIRE. 7/012 stranded
copper, plastic covered. Red, blue, green or
orange. Brand new. 200 -yard drums. 12/6,
postage 2/-.
NEVLIN 3,000 WATT AUTO TRANS-
FORMERS. Input 200-250. Output 110 v.
Completely enclosed in grey metal case. With
input voltage selector switch and fuses. Supplied
brand new at a fraction of maker's price. £9/15/-,
plus carr.

169/171 EDGWARE ROAD, LONDON, W.2.
TEL.  PAD 7851

AND

125 TOTTENHAM COURT ROAD, W.1.
TEL EUS 4982

PERSONAL SHOPPERS
WELCOME.

ORDERS ACCEPTED M/A
FROM COLLEGES, SCHOOLS

LABORATORIES ETC.
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MODERN ELECTRICS LTD.
164 Charing Cross Road, London, W.C.2.
Export enquiries welcomed.

TAPE RECORDERS
GRUNDIG TK5 46 gns.
GRUNDIG TK820 3D 98 gns.
SIMON 75 gns.
FERROGRAPH 2A N 76 gns.
FERROGRAPH

2AN H 86 gns.
VORTEXION 2A 80 gns.
VORTEXION 2B £99
BRENELL 3 -SPEED 48 gns.

The following Recording Tapes
are available from stock.

1,750ft. 1,200ft. 600ft.

FERROGRAPH
C3/3/-

FERROGRAPH
GRUNDIG BASF
SCOTCH BOY
EMI 77
EMI 88
AGFA
GEVAERT
PURETONE
FERROVOICE
SOUNDMIRROR

45/-
40/-
35/-
48/-
35-
37/6
35/-
20/-
32/6
30/-

26/9
25/-
2I/-

2I/ -
22/6
21/ -

Long Playing Tapes now in stock

RECORD REPRODUCING
EQUIPMENT

COLLARO TRANSCRIPTION
Model 2010 PX E19 9 0
RC456 £13 17 0
554 Unit E9 7 0

Immediate delivery from stock.

GARRARD GRAM UNITS
RC98 E19 17 7
RC88 E17 18 8
RC12ID £13 13 10
301 Transcription £26 8 3
TA/AC Ell 6 7
TA/B for Decca /8 19 3

CONNOISSEUR
Variable 3 speed 128 II 0

SPEAKERS
W.B. STENTORIAN

HF.816 £6 17
T8I6 E6 10
HF.812 14 3
HF.912 14 8
HF.I012 tapped coil,

37.5 or 15 ohms E4 19

0
0
6
6

9

GOODMANS
Axiom 150 Mk. II E10 15 9
Axiom 102 CIO 7 9
Axiom 101 /6 18 6
Axiom 22 E15 9 0
Axiette 16 18 6

WHARFEDALE
WIS CS E17 10 0
Super I 2CS/AL £17 10 0
WI2CS CIO 5 0
Golden 10 CSB E8 14 II
Super 8CS/AL 17 6 II
Super 3 £7 0 I

Bronze 10in. 14 17 3
Bronze 8in. f3 10 0
W.B. Crossover Unit El 10 0
W.B. Tweeter Unit 14 4 0
Kelly Ribbon Tweeter £12 12 0

TEST EQUIPMENT

AVO
Model 8 £23 10
Model 7 (latest) £19 10
Uniminor Mk. II £10 10
Electronic Meter f40 0
Wide Band Sig/Gen. £30 0
Valve Characteristic

Meter Mk. III E75 0
D.C. Minor f5 5
10kV Multiplier for

Model 8 E3 5
Carrying Cases for

Models 7, 8 and 40 E3 0

ADVANCE
H.I. (Sig./Gen.) £28 0
E.2 (Sig./Gen.) L32 10
P.I E22 5

COSSOR
Oscilloscope 1035 £120 0
Oscilloscope 1052 £104 0 0
Volt: Calibrator 1433 E18 5 0

TAYLOR
All new Taylor Test Gear in

stock.

PICKUPS AND PLAYERS
ACOS, DECCA, COLLARO,
CONNOISSEUR, LEAK, FER-
RANTI, B.J., GARRARD,
PHILIPS.

Tel.: TEMple Bar 7587.
Covent Gdn. 1703.

Cables : Modcharex, London.
Prompt attention to post orders.

MICROPHONES
ACOS

Mic 22 (Crystal) E4 4 0
Mic inse its for above El 0 0

33-IMic E2 10 0
Mic 35-I (Crystal) £1 5 0

LUSTRAPHONE
M/C High Imp. .. E5 15 6
LFV59 Dynamic f8 18 6

RESLO
VMC (low imp.) L6 0 0
RBL/T L8 15 0

FILM INDUSTRIES
Ribbon £8 15 0

MICROPHONE STANDS
Floor, 3 extensions f3 12 6
Table Stand El 5 0

LEAK AMPLIFIERS
TL.I0 complete £28 7 0
Point I, TL.12 L28 7 0
Point 2, TL.25 £34 7 0
RCA £48 0 0

QUAD, Mk. II £42 0 0
M ULLARD E18 18 0
E.A.R. 4 watt E9 9 0
TRIX 4 watt £16 10 0

ALL GARRARD, CON-
NOISSEUR, DECCA and
COLLARO HEADS.
SAPPHIRE and DIAMOND
STYLI for the above HEADS

NOW AVAILABLE.

M W M
Manufacturers and suppliers
to the Radio Industry. If you
have a problem get in touch
with our technical depart-
ment, your enquiry will
receive immediate attention.

Manufacturers

of Loud Speaker

Grills for the
Radio Industry.

MOSS WIRE MILLS
LIMITED

123 Greenwich South Street,
London, S.E.I0.

Te'ephone : T1Deway 3281.

M w
M

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.8., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

TELEVISION AERIAL COMPONENTS
DESIGNED FOR CONSTRUCTING BAND I & BAND III T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting at random from our

* Band III Folded Dipoles (As illustrated)

* Reflector and director rod holders

* Masthead Fittings for 1", I", 1+"
and 2" Masts

new multi -page catalogue :

* Mast Coupling units for 2" Masts
* Insulators, both Rubber and Plastic

(As illustrated)
* Alloy Tubing for Elements, Cross -

boom and Masting
Send I - P.O. for the revised, fully illustrated catalogue to :

FRINGEVISION LTD., Marlborough, Wilts. Phone 657/6
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5, Harrow Road, Paddington W.2
PADdington 1008'9 and 0401

OPEN MONDAY to SAT. 9-6. THURS. I o'clock
SEND STAMPS FOR NEW 1956 28 -PAGE CATALOGUE

PIRANI HIGH VACUUM
TEST EQUIPMENT

Manufactured by " Pye " Cambridge Ltd., for
Atomic Research Station.

Comprising: Pirani Control Unit; Pirani Bridge
Unit, Gauge head with calibrator, and Pye scale
lamp galvonometer, all items brand new, in
original packing. Offered at less than half original
cost.

£3 3-10-0
Complete

Spare Pirani Heads
(Edwards M6) I5/ -

QUARTZ CRYSTALS
TYPE FT243 fundamental Frequencies. 2 pin
bin. spacing.
120 TYPES. 5675 Kc/s. to 8650 (in steps of
25 Kc/s.).
80 TYPES. 5706 Kc/s. to 8340 Kc/s. (in steps of
33.333 Kc/s.).

ALL BRAND NEW 10'- each.
Special price for complete sets of 80 or 120

Above are suitable for re -grinding

TYPE FT24IA 54th harmonic Crystals. 2 pin
spacing.

80 TYPES AVAILABLE 20 Mc/s.-27.9 M/Mc/s.
(in steps of 100 Kc/s.). COMPLETE SETS AVAIL-
ABLE.

ALL BRAND NEW 7'6 each.
FT24IA 200 kc/s. 10/- each.

Crystal Holders for both Types 1/3 each.

WE HAVE OVER 50,000 BRITISH AND AMERICAN
VALVES AVAILABLE AT VERY LOW PRICES-

SEND FOR LISTS

LATEST TYPES NOW IN STOCK
EBC41 10/- EABC80 10/- 12AT6 8/- PABC80 15/-
EY51 12/- ECC85 101- 12AT7 9/-/

ITZI
9/6

EF41 11/- EON 10/- 12AU6 8/6
EL41 Ili- ECL80 12/8 12BA6 9/- 12AJ7 10/-
EZ40 10/- PL81 12/6 12BE6 10/- DK96 9/-
EM34 101- PL82 10/- 12AH8 12/6 DL96 9/-
UL42 1.1./- PY81 10/- 35W4 8/6 DAF96 9/-
UY41 11/- EMS° 10/- F80 15/- E 9/-
XP41 11/- 6X4 12/6
UCH42 12/6 PY82 30/. EF85 10/-
UBC41 10/- PCC84 12/6 RF89

II21/-6 IEMI8422
12/6

DIC40 10/- PCF82 12/6 ECF82 12/6
EF80 10/- 12AU7 9/- EF86 12/6 3A5 12/6

SPECIAL REDUCTION FOR SETS OF VALVES
1A7GT, 1N5GT, 1115GT, 1A5GT (or 1Q5GT or 3Q5111')
10 EF50 (Ex -Brand New Units) 5/- each
10 EF50 (Red Sylvania, ex -new units) 6/- each
6K8G, 6K70, 6Q7G, 5Z4G, 6V6G
1R5, 185, 1T4, 1S4 or (384 or 3V4)
TP25, VP23, HL23/DD, PRESS (or QE25)
DK96, DF96, DAF96, DL96
8KSG, 6K7G, 6Q7G, 25A6G, 25Z5 (or 25Z6G)
12K8GT, 12K7GT, 12Q7GT, 35Z4GT, 35L6GT (or 50L6GT)
128A7GT, 12SK7GT, 12SQ7GT, 35Z40T, 351,6GT or 50L6GT

37/6 Set
45/-
55/-
35/-
27/6

32/6
37/6
37/6
35/-

GARRARD 3 -SPEED MIXER
AUTO -CHANGER Model RCII0
A.C. 250/230. List price £14113!-. Brand
New.

£8/18/6 P. & P. 3/-.

B.S.R. RECORD CHANGERS
Very latest type " Monarch " in hammered
gold filnish. 3 -speed with HGP37 crystal
turnover pick -tip. Plays mixed records.
Brand new and guaranteed. Listed at 10/10.

V7/19/6, ca.': paid.

FERRANTI TESTVAC
High Speed Vacuum tester,

200-230 A.C.£10 10 0

MINIATURE TRANSMITTING
STRIP " TYPE 81 "

Size 71in. x tin. x lin. Complete with Valves
Type CV415, C V309, 2-6A145, 2-7D9 and
Quartz Crystal, 4,860 kc/s. Fully wired
with circuit.

£4/10!.. complete.

MINIATURE I.F. STRIP TYPE
"373" 9-72 MEG.

Brand new miniature I.F. Strip size 101in. v
211n. x lin. high. Valve line-up: 2-EF92;
3-EF91 and EB91. With circuit.

Price (less valves) 7/6, P. & P. 1/6.
This I.F. Strip is part of above equipment.

U.S.A. INDICATOR UNIT
BC929A

Complete with 3BPI C/R tube and screen.
7 valves-2-6SN7GT, 2-6H6GT, 666. 2N2,
6113C1, volume controls, condensers, etc.
Ideal for portable 'scope. In black crackle
ease size 154 in. x 9in. x 91n. BRAND NEW.

65/-. rare. FREE.

TRANSMITTER RECEIVER
"38" WALKIE TALKIE SETS

Special offer of above set, complete with 5
valves, 4-ARP12 and ATP4, with circuit.
Range 7.4 to 9 Mc's. These sets are not
guaranteed but are serviceable.

25/ -
Junction box 2/6 extra.

62A INDICATOR UNIT
Containing VCR97 with Mu -Metal Screen.
21 Valves: 12-EF50, 4- SP61, 3-EA50, 2-EB34.
Plus Pots., Switches, H.V. Cond., Resistors,
Muirhead SIM Dial. Double Deck Chassis
and Crystal. BRAND NEW ORIGINAL
CASES, 67/6. Carr. 7/6.

PYE 45 Mc/s STRIP
TYPE 3583 UNITS

Size 15in. x Sin. x 2in. Complete with
45 Me/s. Pye Strip, 12 valves, 10 EF50,
EB34 and EA50, volume controls, and hosts
of Resistors and Condensers. New condition.
Modification data supplied.

Price 69/6. Carriage paid.

INDICATOR UNIT TYPE 182A
Unit contains VCR517 Cathode Ray Sin.
tube, complete with Mu -Metal screen, 3
EF50, 4SP61 and 1 5U4G valves, 9 wire -
wound volume controls and quantity of
resistors and condensers. Offered BRAND
NEW (less relay) at 67/6. Plus 7/n care.
"Radio -Constructor " scope circuit included.

CRYSTAL MICROPHONE
INSERTS

Ideal for Tape
Recording, Gramo-
phone .Amplifier,
etc. Very sensitive.
Guaranteed and
Tested, 5/- (ex -
units), or 8/6 Brand
new and boxed.

TRANSISTORS
(Offered at less than half price)

JUNCTION TYPE P.N.P.
(RED -SPOT)

Designed for A.F. Application up
to 800 Kc,s. and is suitable for
use in Radio Control, Signal
Tracers, Local Station Receivers,
Oscillators, Transistor Volt-
meters, Microphone Pre -Ampli-
fiers,

101". EACH
(Tested and complete with Tech-
nical Data and Circuits.)
ELECTRICAL DATA
Maximum collector voltage -5
volts. Maximum collector cur-
rent -10 MA. Peak collector
voltage -5 volts. Maximum
emitter current-I0 M A. Maxi-
mum Power Dissipation 25 mW.
N.B.-These transistors may be
used in place of Mullard 0071
or similar types.

R.F. TRANSISTORS (BLUE -
SPOT) 1.6 MC S. 15'- EACH.

BUILD THE " TELETRON "
TRANSISTOR SUPERHET

Complete Kit of Parts with 4 Transistors
and 3in. Speaker. I.F.T.'s. 2 -gang miniature
cond. V/C. Ferrite Rod, Cond. and Res.

213110/-
" TELETRON " Transistor Superhet with
Push -Pull Output, 6 Transistors, 6 x 4
Elliptical Speaker, I.F.T.'s, 2 -gang miniature
cond. V/C. Ferrite Rod, Cond. and Res.

£9
(Call and hear Demonstration Models work-
ing.)

MINIATURE COMPONENTS
FOR TRANSISTOR CIRCUITS
Fortiphone sub -miniature inter -

valve P.P. Trans. 12/6 each
Fortiphone miniature intervalve

push-pull Trans. 15/- each
Fortiphone miniature output

push-pull Trans. 15/- each
J.B. 2 -gang 375 P.F. miniature

condenser 11/- each
Miniature W/W 1K V/Controls 2/6 each
On/Off Slide Switch 1/6 each
Ferrite Rod, double wound DX. each
Teletron miniature oscillator

coils 6/6 each
Teletron miniature I.F.T.'s

coils 6/8 each

T/R 1196 RECEIVER
Complete with 6 valves: 2 EF36, 2 EF39,
1 EK32, 1 EBC23, 465 I.F.T., ideal for
conversion. In absolute new condition.
27/6, P.P. 2/6, with circuit.

TR 1196 TRANSMITTER
Transmitter section comprising EL32,
EF50, VT501, Relay, etc., 12/6, p.p. 2/5.

COMPLETE TRANSMITTER
RECEIVER with 24 v. power pack in
original transit case. 57/6. PT. 74-

CATHODE RAY TUBES
VCR138A WITH SCREEN .

VCR139A. 21in. C/R Tube.
Brand new in original cartons
(care. free)

VCR97. Guaranteed full T/V
picture (earn 2/-)

VCR517C. Guaranteed full T/V
picture

MU -METAL SCREENS f nr
VCR97 or 517. P.P. 1/6

Bin. ENLARGER for VCR97 or
517. P.P. 1/6

VCR97. Slight cut-off. Carr. 2/-
31191, Brand new

21 15 0

£1 15 0

£2 0 0

£1 15 0

10 0

17 6

15 0
£1 10 0
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RADIO TRADERS LTD.
23 WARDOUR ST., LONDON, W.I. (Coventry Street end)
Phone No. GERrard 3977'8 Grams: "Radiotrade"

SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO-
LYTIC CONDENSERS

8 mfd. 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 mfd. 50 v., 1/9.
Please note we can offer special discounts for quantities.

ELECTROLYTIC CONDENSERS. Manufacturers' Surplus, in perfect
condition.
16 mfd. 375 v., 2 -; 24 mfd. 350 v., lit.; 24 mfd. 450 v., 2'3.
BIAS CONDENSERS: 1,000 mfd. 12 v., 1/6; 25 mfd. 25 v., 1/3; 50 mfd.
12 v., 1/-.
BLOCK PAPER CONDENSERS. 12 mfd. 250 v., 7:6; 8 mfd. 600 v.,
7'6; 4 mfd. 400 v., 3/6. We carry a large stock of block paper type con-
densers. We invite your enquiries.
MIDGET MICA CONDENSERS. .0001, .0002, .0003, .0004, .0005.
5.- per dozen.
200 Assorted Moulded Mica Condensers, popular values E2 10 0
200 Assorted Silver Mica Condensers, popular values E2 10 0
200 Assorted Carbon Resistors,;,}and 1 watt. Good selection LI 10 0

PAXOLIN SHEET. 18 v41 x*in.,I/6; 10 x10 x 4,in.,1/6;20 x10 x 4ffin
3 -; 10 x 10 x 2/-; 20 x 10x 4/-. Minimum P. & Pkg. 1/6.

BARGAIN OFFER OF METERS
" S " Meters as used in S.27 receivers, E2/101-; 0-200m'a., 21. in.,
106; 0-300 m/a., 2fin., 10/6; 0-500 m/a., 21in., 12'6; 0-40 mja. (scaled
0-3 kV.), 10/6; 0-100 m/a., 2in. (scaled 0-300 "mag feed"), 7/6; 0-2 mia.,
21in , 12/6.

B.T. H. CRYSTAL DIODES, 1/3. Very special price for large quantities.
RESISTORS. watt, 2 6 doz ; watt, 3/- doz ; I watt, 4l- doz ; 2 watt,
6 - doz.
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
enquiries invited.
HIGH STABILITY RESISTORS. ; watt 5%. 6d.0 watt 5%, 9d.;
I 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
SEMI -MIDGET 2 -GANG. .0005 Condenser, size 2l x 2 x Ilin., 6/9
each.

PUSH-BUTTON UNITS. 10 -way, complete with escutcheon and
knobs, 10;6 each; 4 -way, 2/6 each; knobs 3/- doz extra.
JONES PLUGS AND SOCKETS. 4 -way, 3,1.; 6 -pin, 3/6; 8 -pin, 4/-;
10 -pin, 4/6; 12 -pin, 6/- per pair.

BARGAIN OFFER OF BATTERIES
41 v. Heavy Duty Bell Battery Size 6f x x 21In 2/6
72 v. H.T. 1.5 v. L.T. Size 6 x 5 x If in 2/6
150 v. H.T. Size 2.1 x Sf x 16in 5/6
671 v. Size 2; x 38 x 2fin 6/6
60 v. H.T 1.5 v L.T. 3f x x lfin 4/6
All batteries sealed and unused. All plus 1/6 post and pkg. Special
reduction for quantities.

WEARITE COILS. PA4, PO4, PAS, P05, 1/3 each doz. 12/-
VALVE HOLDERS. Moulded B9A, 7/6; B7G, 6/-; Int. Oct., 9/-;

Eng. Oct. doz. 4/6
VALVE HOLDER FITTED WITH LOWER CAN, 1/6 per doz.

extra. Screening Cans for B7G and B9A doz. 6/-
Paxolin V/H Int. Oct. B9A, B7G, 5/- per doz.; Eng. Oct., 5 -pin,

7 -pin doz. 3/-
BELLING-LEE PLUGS AND SOCKETS, 5 -pin, 1/9; 7 -pin, 2/-;

10 -pin each 2/6
AIR -SPACED TRIMMERS, 5, 10, 15, 20, 25, 50; and 75 of pre-set

and spindle types. 21- each doz. 21/-
PYE PLUGS AND SOCKETS, 1/6 per pair, " Tee " pieced each 1/9

GROMMETS, I grs. assorted grommets, fin. to lin gross 8/6
POST OFFICE LAMP JACKS No. 10, 1/- each doz 9/-
Lamp Covers for same doz. 3/-
P74 2 -pin plugs and sockets are now available, 3/6 each.
OUTPUT TRANSFORMERS. Multi -ratio, 5/. each; Pentode

or power each 4!-
WESTECTORS. WX6, WXI2, WI2, W4, 1/- each doz. 9/-
SIGNAL LAMP HOLDERS. Panel mounting, complete with

adjusting lampholder, 21- each doz. 21/

TAG STRIPS. 3 -way, 2/-; 4 -way, 2/6; 5 -way, 3/-; 7 -way, 4/-;
28 -way doz. 12/-

POINTER KNOBS. Small black with white line, standard lin.
spindle doz. 7/6

WANDER PLUGS. Red and black doz. 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

Time -saving methods for

repetitive and

complicated calculations

t.

ABACS or Nomograms
By A. Giet-Translated from the French by

H. D. Phippen and J. W. Head

Not only demonstrates the many and varied applications of
the Abac or Nomogram, but shows how even those without
highly specialised mathematical knowledge may construct
their own charts. It deals with both Cartesian abacs and
alignment charts and contains a large number of practical
examples in mechanics, physics and electrical engineering.
This edition has been specially adapted for English readers.

84x51 235 pp. Illustrated 35s. net By post 35s.10d.

NOW READY from booksellers
Iliffe & Sons Ltd., Dorset. House, Stamford St., London, S.E.1

orglienliwwwwwwwwwwwwwnsumwwwffinnwinfflenniinenffliiiiiL

THE WORLD'S GREATEST BOOKSHOP g-

11. FOR. el 0 O K. S itAi.
All new Books available on day of publication.
Secondhand and rare Books on every subject.

Stock of over three million volumes.

JOIN THE SCIENTIFIC BOOK CLUB!
You buy Books published at 10'6,12'6,15/ -

for ONLY 4;'-! Write for details!
119-125 CHARING CROSS ROAD, LONDON, W.C.2

Gerrard J 660 (20 lines) * Open 9-6 (Thurs. 9-7)
Nearest Station Tottenham Court Road

iumunnunnunnumunnumnumummunnumunnunummullumummir7

CAP. L.E.S. to British Standard 98:E5.
Diameter 5mm. Length 8mm.
BALLOONS. Tubular 5mm. Spherical
7.5mm. OVERALL LENGTH. Tubular
15mm. 2- 1mm. Spherical 16mm.

I mm.
RATINGS. Voltages up to 24 volts.

VITA ITY BULBS
Vitality Bulbs Ltd., Neville Place,

London, N.22

Subminiature and all
other indicator types.

Phone :
BOWes Park 0016
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I RADIO HAM SHACK Inc.
368 GREENWICH ST., NEW YORK, N.Y., U.S.A. CABLES: HAMSHACK, NEWYORK

SPECIALISTS IN MILITARY & COMMERCIAL ELECTRONICS EQUIPMENT:

AIRCRAFT -GROUND -MARINE -MOBILE
LARGEST STOCKISTS IN THE WORLD
WE SELL - - - - WE BUY

TRANSMITTERS AND RECEIVERS
APN-1 Altimeter aircraft
ARB Receiver aircraft 195-9050 KC
ARC -1 Tranceiver aircraft 100-158 MC

Tranceiver aircraft 100-156 MC
ARC -4 Tranceiver aircraft 140-144 MC
ARC -5 Xmitter and receiver LF-MF-HF-VHF
ARN-1 Altimeter, aircraft
ARN-5 Glide path receiver 332.6-335 MO
ARN-6 Radio compass airborne 100-1750 KO
ARN-7 Radio compass aircraft 100-1750 KO
ARR-2 Receiver, aircraft 234-258 MC
ARR-3 Sonobuoy receiver 60-72 MC -FM -
ART -13 Transmitter 200KC-18 MC
BC -191 Transmitter 200 KC- 12.5 MC
BC -223 Transmitter, marine 2-5.2 MC
BC -132 Receiver 1.7-18
110-342 Receiver 1.1-18 MO
BC -398 Receiver 200 KC -18 MC
BC -375 Transmitter 200 KC -18 MO
BC -895 Tranceiver 420-500 MO
BC -611 Handy talky 3-6 MO
BC -810 Transmitter 2-18 310
BC -639 Receiver 100-158 MC
BC -840 Transmitter 100-158 MC
BC -1023 Marker Beacon receiver 75 MO
130-1208 Beacon receiver 195-420 KO
CRC -7 Handy talky 140.58 MO
CRT -3 Xmitter, emergency 500 KC -8280 KO
DAB Direction finder ground 2-18.1 MO
DAK Direction finder marine 250-1500 KC
DAV-2 Tranceiver/direct. finder 2.3-4.5 MO
ET4336 Transmitter 2-20 MC
FRC-1 Tranceiver 1.5-12.5 MO
GRC-9 Tranceiver
MN -26 Radio compass 150 KC -12 MC
PPN-1 Beacon trancyr. ground 214-234 MC
RAIODB Compass receiver 150 KC -10 MO
RAK-7 Receiver 15-600 KC
RAL-7 Receiver .3-23 MO
RBZ Receiver, portable 2-5.8 MO
RC -103 Reeve., glide path 108.3-110.3 MO
RC -192 In, systems 160-186 MC
SCR -28961 Radio compass 200-1750 KC
SCR -2748 Airborne command sets LF-31F-HF-VHF
SCR -284 Rec/xmitter, mobile 3.8-5.8 MC
SCR -291 Radio direction finder 1.5-30 MC
SCR -300 Tranceiver, portable 40-48 MC FM
SCR -503 Radio direction finder 100-9000 KO
SCR -506 Receiver/transmitter 2-6 MO
SCR -508 Recr/amitter, mobile 20.27.9 MC FM
SCR -509 Tranceiver 20-27,9 MC FM
SCR -510 Tranceiver, mobile 20-27.9 MC FM
SCR -511 Tranceiver, portable 2-6 MC
SCR -522 Tranceiver, mobile 100.156 MC
SCR -536 Handy talky 3-6 MC
SCR -543 Tranceiver, mobile 168-445 MO
SCR -555 Radio direction finder 18-65 MO
SCR -578 Transmitter 500 KC
SCR -808 Receiver/transmitter 27-38.9 MO FM
SCR -809 Tranceiver 27-38.9 MO FM
SCR -610 Tranceiver 27.38.9 MC FM
SCR -825 Port. metal detector
SCR -694 Tranceiver 3.8-6.5 MO
SCR -718 Altimeter, high alt. 0.40,000 PT
TBY Transmitter, portable 28-80 MO
TCS Receiver/transmitter 1.5-12 MC
TRC-1-3-4 Radio relay station 70-99.9 MC FM
TRC-8-11-12 Radio relay station 230-250 MC FM
TRC-10 Tranceiver, portable 2-12 MC
VRC-3 Tranceiver 40-49 MC FM
19 MK -2 Tranceiver 230-240 MC 2-8 MC
27AA Transmitter 300-500 KC 2-15 MC

VALVES
INDUSTRIAL AND MILITARY TYPES
Receiving
Transmitting
Klystrons
Magnetrons
Thyratrons
Cathode Ray

Microphones
BMC-1 MASK

Voltage Regulators
Crystal Rectifiers
Gas Switching
Phototubes
Ignatrons
Transistors

Keys Headsets
J-37 H -16U H-1 IMP.

T-17 HAND 110.23 HI IMP.
T-30 THROAT J-45 /19-30 LOW IMP.
T-32 DESK J-47 HS -33 LOW IMP.
T-45 LIP 1-48 HS -38 LOW IMP.

MANY OTHERS AVAILABLE FROM STOCK
Over one million tubes of all types in stock.
Your inquiries will be promptly answered.

APA-10
APA-11
APA-16
APA-17
APA-23
APA-38
APN-4A
APN-4B
APN-9
APN-7
APN-19
APQ-5
APR -1
APR -2
APR -4
APR -5
APR -6
APS-2
APS-3
APS-4
APS-6
APS-10
APS-13
APS-15
APT -4
APT -5
APX1/2
CPN-3
CPN-6
CPN-8
CPN-17
SCR -682A
SCR -584
SCR -802
SCR -720
TPL
TPS 1
UPN-1 Radar, beacon, IFF
UPN-2 Radar, beacon, IFF
SD-SF-SG-SK-816-SN-SO-8Q Navy Radar
VC-VD-VE-VF-VG remote radar repeaters

RADAR
Panoramic adaptor
Pulse analyser
Bombsight marker
Direction finder
Auto. sig. recorder
Panoramic adaptor
Loran
Loran
Loran, lightweight
Transponder, IFF
Radar beacon
Blind bombing
Search receiver
Search recr/recder
Search receiver
Search receiver
Search receiver
Airborne search
Airborne search
Airborne search
Search/min aiming
Airborne search/nay.
Aircraft warning
Search/blind bomg
Radar jammer
Radar jammer
Transponder, IFF
Ground beacon
Ground beacon
Ground beacon
Ground beacon
Harbour search
Ground radar
Ground radar
Radar aircraft
Mobile ground
Ground portable

.5-3000 MC

.25-1 K310

10 MC band

S -band
13 -band

-90-3400 MC
15-1000 MC
38-4000 MC
1-3.1 KMC
6 10 KMC

0 -band
X -band
X -band
3C -band
X -band
420 MO
X -band

165-780 MO

157-212 MC
S -band

X -band
0 -band
3 -band
S -band
3 -band
220 MC
8 -band
9 -band

1100 MC
8 -band
9 -band

DYNAMOTORS-GENERATORS- INVERTERS
Type Used with Type Used with
BD -77 BC -191 3115-14910
BD -S6 MG -153F
BD -94 MP -10G TA -2J-24
DA -19A ETA -1B 193-59 SCR -290
DM -21 50-312 PE -73 BC -375
DM -28 BC -340 PE -75 MANY
DM -32 COMMAND PE -77 EE -97
DM -33 COMMAND PE -86 RC -19
DM -34 SCR -508 PE -94 SCR -522
DM -35 SCR -508 PE -95 SCR -499
DM 36 SCR -508 PE -98 SCR -522
DM -37 SCR -508 PE -101 0011-515
DM -40 SCR -506 PE -103 SCR -284
D11-41 SOR-500 PE -104 SCR -284
DM -42 SCR -506 YE -108 SCR -543
D51 43 SCR -506 PE -109 SCR -269
DM -53 RC -103 PE -125 SCR -245
DM -64 SCR -908 PE -218 SCR-5I9A
DM -65 SCR -808 PE -237 SCR -694 and
DY-1 ARR-IX GRC-9
DY-2 ARR-2 PU-7 VARIOUS
DY-9 ARC -1 PU-16 VARIOUS
DY-10 ARC -4 800-1 VARIOUS
DY11 ART -13 PE -110 SCR -534
DY-12 ART -17 PE -112 SCR -518
DY-17 ART -13 PII-6/TPS-1 TPS-3
DY-21 ARC -3 PP -4 APQ
DY-22 ARC -3 PP -51 APQ
ON -35 PP -87 APT -4
GN-37 SCR -178 PP -104 APT -5
GN-45 SCR -284 RA -34 BC -191
GN-50 PE -162 RA -38 SCR -268
ON -58 SCR -694 RA -42 BC -639
HRU-28 RA -62 SCR -624
MG -149F RA 87 TELETYPE

TELEPHONE AND TELEGRAPH
1304016 CW ink tape recorder
BD -71 6 line switchboard
BD -72 12 line switchboard
EE -8 Field phone
EE -65 Line test set
EE -99 Telephone repeater
RC -261 Remote control
TO -5 Code oscillator
TG -10 Ink tape reproducer
TG -34 Code practice keyer
TP-9 Long range field phone
Civilian and military telephone and telegraph
centrals, carriers, switchboards, facsimile
and teletype,

RADIO HAM SHACK is proud of its reputation founded on years of efficient, reliable
service to our overseas clients.
Fifty thousand square feet of testing laboratories, reconditioning shops and warehouses
is your assurance of the very finest service and stock. All our equipment and material are
pretested and checked out with a full money -back or replacement guarantee. Complete
inspection facilities are available on our premises.

TEST EQUIPMENT
TS-3/AP Power and freq. meter 9 -band
TS-7/ASQ Magnetic compensator
T8-10/APN Altimeter teat set Delay line
TS-12/AP Standing wave Ind. X -band VSWR
TS-13/AP Sig. gen. freq. mtr. X -band
TS-14/AP Sig. gen. pwr. mtr. 8 -band
TS-15/AP Flux:meter 1.2.4.5K GAUSS
TS-16/APN Altimeter test set 390-7250 CYO
TS-18)AP Voltage divider 100: 1-15: 1
TS-19/APQ-5 Calibrator 491.04 MC
15-23/APN Altimeter teat set
TS-24/ARR-2 Test oscillator 246 MC
19-27/TSM Line test set 0-50 MEG, .1-3 MFD
TS-28/UPN Synchroscope
TS-32/TRC-1 Test oscillator 1 KC FM, 70-100 MC
TS-38/AP Frequency meter X -band
TS-34/AP Portable oscilloscope Fast sweep
TS-35/AP Sig. gen. per. and freq. mtr. X -band
TS-36/AP Power meter X -band
TS-45/APM-3 Power and freq. meter X -hand
T8-46/AP Frequency meter 8 -band
TS-47/APR Signal generator 40-500 MC
TS-51/APG-4 Goniometer
TS-56/AP Standing wave fad. L -band
TS-59/APN Delay line altimeter High alt.
TS-61/AP Echo box S -band
TS-62/AP Echo box X -band
T8-67/ARN-5 U/with RC103/ARN5
TS-69/AP Calibrator freq. meter -4-1KMC
TS-74/UPM Attenuator and phantom ant. 8 -band
13-75/U Test meter U/with T876
TS-76/APM-3 Wave guide kit U/with T045
TS -781U Phantom antenna 100-156 31C
TS-89/AP Voltage divider X -and 0 -bands
T8-91/TPS-1 Echo box 1050-1110 MC
T8-92/AP Broad band alignment 20-250 MC
TS-98/AP Decade resistor 22.85: 1
18-100/AP Oscilloscope circular sweep
TS-102/AP Range calibrator Sine wave 327.8 KC
TS-108/AP RF dummy load X -band
TS-110/AP Echo box S -band
TS-111/CP Wavemeter S -band
T0-117/GP Wavemeter, absorption 0 -band
TS-118/AP RF watt meter 20-1000 MG, 5-500 W
TS-120/UP Sig. gen. pwr. meter X -band
TS-125/AP Power meter 8 -band
TS-126/AP Radar range calibrator 400 YD. PIPS
TS -127/U Frequency meter 375-725 MC
TS-131/AP Field strength meter 20-3000 MC
TS-133,UPM-1 Wavemeter 115-235 MC
TS-134/UPM-1 Wavemeter 460-570 MC
TS-148/UP FM 81g. gen. wave and parr. mtr. X -band
TS-147/UP Sig. gen. pwr. freq. meter X -band
TS-148/UP Spectrum analyser X -band
TS-155/UP Pulse generator 0 -band
T8-159/TPX Sig. gen. pwr. freq. mtr. 150-200 MC
TS-170/ARN-5 Test oscillator 932.6-335 MC
12-173/UR Frequency meter 90-450 MC
T8 -174/U Frequency calibrator 20-280 MC
TS -175/U Frequency calibrator 85-1000 MC
TS-182/UP Signal generator 157-187 MC
TS-184/AP Echo box 900-930 MC
TS-192/CPM-4 Wavemeter 8 -band
TS-204/AP Reflectometer
TS-218/UP Tuned cavity X -band
TS-226AP Wattmeter to K KW 400-425 MC
TS-247/APM-48 Wavemeter 216-271 MC
TS-250/APN Altimeter calibrator Delay line
TS-251/UP Loran sig. generator 1700-2010 KC
T8-258/UF Sig. gen. pwr. and freq. mtr, X -band
TS-259/AP FM signal generator
TS-283/TPS-10 Sig. gen. wattmeter X -band
TS -268/U Xtal rect. test set
TS-270/UP Echo boa 8 -band
TS-278/AP Test set 400-420 MC
TS -297/U Multimeter
12-309/U Sweep generator 5-66 MC
TS-323/UR Frequency meter
TS -352/U Multimeter
12-375/U Voltmeter
TS -382/U Audio oscillator 100 KC
TS -505 Vac. tube voltmeter
1-48 Megohmeter 0.1000 MEG
1-49 Wheatstone bridge 0-10 MEG
I-56 Tube tester voltohmeter
1-72 Signal generator 100 KC -32 MC
1-83 Dynamotor test set
I-86 Generator 470 MC
1-96A Signal generator 100-156 MC
1-100 Radio ADF test set
1-130A Signal generator 100-156 1110
I -203A Bolometer S -band
1-238 Signal generator 1.9-45 MC
I -222A Signal generator 8-230 MC
1E-17 Handy talky test set
1E-19 SCR522 test set 100-156 MC
1E-313 SCR522 test set
1E-46 IFF test set 156-166 MC
1E-56 IFF test set 160-186 MC
BC -221 Frequency meter 125-20000 KC
BC -376 Signal generator 75 MO
BC -1066 Test receiver 150-225 MC
BC -1077 Signal generator S -band
BC -1203 Modulator unit
BC -1277A Sig. gen. pulsed 0 -band
BC -1287 Oscilloscope
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We believe the 888 ' will become acknowledged as the answer to
all problems of reception on amateur bands Bandspread is
inherent in the design, each of the six bands occupies the 12in.
calibration scale.

Accurate dial readings. Crystal controlled Calibration
Oscillator. Selectivity Bandwidth is variable 0.9 Kcis
to 5 Kc s. Audio Filter for CW with 100 c/s Bandwidth.

Cash Price £110 or on Webb's Extended Payment Terms-
Deposit £55 and 12 payments of £5/0/10 (or 18 of £3/10/4)
Also under our Six Months Credit (No Interest) Scheme-
Deposit £22 and 6 payments of £14/13/4 by Bankers order.
Please ask for forms and conditions of supply.

ON DEMONSTRATION AT WEBB'S

a new, unique receiver
designed specifically

and solely for the
: AMATEUR BAND OPERATOR . . .

afAvii 4111- )
Shop Hours 9-5.30 (Thursdays 7 p.m.) Saturdays 9-I p.m.

Space limitation precludes us doing justice to its many features . . . but
every one of the multitude of design details are directed to one end

. to ensure your station
is well equipped for reception

Please ask for the fully detailed brochure.
Post free on request from Webb's.

14 SOHO STREET, OXFORD STREET, LONDON, W.I
Telephone : GERrard 2089

The COMPLETE

TELEVISION

SERVICING

INSTRUMENT

Write now for
full details to

AIRMEC LTD
HIGH WYCOMBE
BUCKINGHAMSHIRE

Send 70. in stamps for circuits,
practical drawings, of F.M. Tuner,
Band III Converter, various T.R.F.

POLYTHENE

INSULATORS, END CAPS, PLUGS, ETC.

for

TV. AERIALS
Standard Articles or Special Mouldings

AMPLEX APPLIANCES (KENT) LTD.
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT

(RAVensbourne 5531)
All export enquiries to

ANTEX LTD., 3 TOWER HILL, LONDON, E.C.3

BAND III CONVERTERS
I.T.A. Converters: London, Lichfield, Manchester. A very efficient Band
III Converter for all T.V. sets (including TRF). Approximately one hour
to build! Guaranteed no breakthrough of Band I. Will convert any Band
III Channel to any Band I Channel A.C. or A.C./D.C. Size 41 x 21 x Sin.
Circuits, Wiring Diagrams and Full constructional information.
Complete Kit 65'.. Completely Wired 80!-.

BAND I FILTER-Rejects B.B.C. from
I.T.A. aerial and improves picture. Suitable for
all makes. Fitted in 2 minutes.
Price 10/- inc. instructions.

and Superhet circuits, Miniature circuits, Switching circuit,
Price Lists, etc. Components and information supplied
concerning most published circuits in M & LW FERRITE ROD AERIAL t77V"'"
WIRELESS WORLD, PRACTICAL WIRELESS,
RADIO CONSTRUCTOR.

(TYPE
GIRF4)

0-rPC
QFR3)

I2 9 ai WILL IMPROVE SELECTIVITY ww
For Mains or aqltery tie,

;.)

418 BRIGHTON ROAD, SOUTH CROYDON,,
SURREY Telephone: CROydon 5148/9
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\(t/FOR VALVES GUARANTEED NEW AND BOXED
ALPHA

954 .... 2/- ECL80 .. 1016 PL83 .. 12/-
955 .. 4/6 EF22 .. 816 PP225 5/-024956 .... 3/6 EF40.... 6F15 .. 141- 1011.. .. 12/6

1A3.... 3/6 6F6G .. 7/8 1002.... 12/6 EEO
 1116 PY80
 11/6 P181

 10/-
- 10/-

1A5GT.. 6/6 6F6M .. 7/6 10F1  12/6 EF42 .. 13(6 P182 8/-
147 .... 11/6 6060 4/- 10F9  12/6 EP80 .. 10/- P125 .. 13/6
10501 .. 9/6 8E03 .... 3/6 10P13 11/6 EF86 .. 1216

QP1H50T.. 10/6 6350/01 5/- 12A6 .. 6/6 EFS9 . . 13/6 R1921.. : : 7113/66
1L4 .... 6/6 635M .. 6/6 1211117 6/9 12/6 SP220 .. 6/9
ILD5 .. 6/9 An .... 6/- 12A17.. 9/- EL35 .. 7/6 SP22 .. 6/-
1N5 .. 10/6 6770 6/6 12A07 9/6 EL41 .. 11/6 010 .... 9/-
10P14  13/6 811801.. 7/- 12AX7 101- EL84 .. 12/- 022 .... 8/-
110 8/- 6K70 .. 5/9 128E6 .. 10/- EL91 .. 5/- 1725 .... 13/6
155 .... 7/6 8X7GT.. 6/9 12E6 .. 3/- EM34 .. 11/6 11403 . 10/-
1T4 .... 7/6 6/9 1235 .. 4/i3 EM80 .. 11/- 0404 ..11/6
105 .... 8/- 13K80 .. 8/9 1237 . 9/8 EY51 .. 12/6 UAF42.. 11/6
2%2 .... 4/- 8K8GT - 9/6 12K7 .. 9/6 EY88 ..14/6 1J/341 81-
3A4 .... 7/- 6L6G .. 9/- 12K8 .. 11/- EY91 .. 7f- UBC41 10/-
3Q4 .... 9/6 6L7M .. 7/8 1207 9/6 EZ40 .. 101- UCH42.  11/-
305 .... 1.0/- 7/- 12S07 .. 2/6 EZ41 .. 11/- 7241 . 10/-
384 .... 7/6 6970/02 9/- 12807.. 7/6 EZSO ..10(6 UL41 ..11/-
3V4 .... 8/6 6SA7GT 8/- 12SH7 .. 5/6 E1148 .. 2/- UY41 . 10/-
4D1 .... 3/- 8307 .. 7/6 12S37 .. 8/6 FW4/500 10/- VR21 3/-
42 8!. 6gH7 6/- 12SK7 .. 6/6 0232 .. 12/6 VR53 . 6/6
5R402 .. 9/6 821701 81- 12507 9/6 1130 .... 5/- VR54 .. 2/-
9U40 .. 81- 88K7 .. 5/6 15D2 .. 5/- HL2 .. 5/6 VR55 7/6
51301 8/6 66L7 .. 8/- 20L1 . 12/6 HL1320 4/- VR58 6/-
52401 .. 8/9 65N7 .. 8/. 25L6GT 9/6 HL23DD 8/- VR57 .. 81-
6.87 ..  11/6 6597 9/3 250401 10/- HP211C 6/9 VR65 .. 3/6
6A8GT  10/6 6557 .. 8/- 25150 .. 9/9 HP4101 5/- 11185/1. 3/3
6AC7 .. 6/6 8U40T 15/- 25Z4G .. 9/6 IC2 - 9/6 VR66 3/9
6AG5 -.. 6/6 8050 .. 8/6 25Z6GT 9/6 1N5  10/6 VR91 4/-
8A105 .. 6/6 6U70 . 9/- 35L6GT 9/- KL35 .. 8/6 VR91SYL 7/6
6AL5 .. 6/8 8V811/01 7/6 35W4 -. 9/- KT2 . 5/- VR92 2/-
68/15 .. 5/- 614 .... 7/6 3524GT SI Knac 10/6 VR135/30 6/6
GAMS .. 7/6 8%5G/OT 7/6 41MX .. 8/- KT61 .. 131- VR116-- 4/-
6AQ5 .. 9/- 75 6.... 9/6 561,6GT 9/- KT66 .. 12/- VR119 4/-
6ATS .. 8/9 7B7 .... 9/- 225DU 8/- KTW61 7/9 VR136 7/-
6B8 4/- AC6/PEN 7/- KTW83 8/6 VR137 5/6
6BA6 .. 8/- 716 .... 8/- ATP4 .. 6/6 KTZ41.. 6/- VR150/30 6/6
68E6 .. 8/- 7Q7 .... 8/- CBL1 .. 13/6 LP220 .. 6/9 VP23 .. 13/-
8BW8 - 8/6 7R7 .... 8/6 DH73M 10/- MS/PEN 5/- 1570 . 3/-
8BW7 .. 12/6 787 .... 9/- DM70 .  10/6 P81 .... 6/9 VT52 8/-
8C4 ... 7/6 714 8/8 EAF42 12/6 P215 .. 5/- VT501 .. 8/-
13C5GT .. 7/6 75  10/6 EB41 .. 9/- PENES 5/- 11139 8/9
6C0 . , .. 6/8 77 .... 8/- EBC41 10/- PEN46 '7/- VU64 . 9/-
618 .... 2/6 80 . 8/6 EBF80 11/- PEN220A 4/- VU111 2/6
8C9 - . 10/6 807 .  - 6/6 EC91 .. 9/6 PC084 .. 10/- VIJ120A 3/-
8C118 .. 81- 8112 ... 2/9 ECC31 .. 8/6 PCF80 .. 9/- W77 .. 8/6
UM .... 7/3 9D2 .... 3/9 ECC84 .. 12/6
6F1 .... 13/6 g0098031PP CC LF8283 : : 11 22 // -8

W61165

. . .  1 081/ --
: : 5/6616 21E08852 : : 11051/--

PL81 .. 12/6 X813 ..  11/66E13 .. 14/- 9004 .. 5/ ECH35 11/6
12/6 9008 ECH42 PL82 .. 10/- 9/ -

Packing and postage 6d. per valve.

WIRE WOUND CONTROLS
By Colvern, etc., all with Sin. epindle.
5 ohms, 100 ohms, 200 ohms, 250 ohms,
500 ohms, 113. ohms, 5K ohms, 10K ohms,
20K ohms, 25,IC ohms and 50K ohms.
All 2/6 each.

A NEW ALPHA KIT

FORYOU TO BUILD
me.. Portable. AC/DC Mains/

flattery Receiver, 4 valves (DK96,
DL96, etc.,. 2 wave -band Superhet
in an attractive lizard grey case
size ar x ar a 44. Full kit of
parte down to .09.9.0
last nut and bolt. sw

Or if you prefer you can build the
battery version first for 27.17.6
and add the mains components
ater Post extra on kit 2/6.

Full circuit dia-
gram, shopping
list and point-
to-point wirin
diagram 3/-.

G.E.C. CABINET LOUDSPEAKERS, Cat. No.
BC1955
Bin. P.M. moving coll loudspeaker unit, 2/4
ohms with volume control in very attractive
cabinet Price 52/6 each, poet 2/6.

CONDENSERS
BEC 100 MFD 25 v. 1/9
EEC 500 MID 12 v. 1/9
TCC 25 MFD 25 v. 1/3
DUBILIER 100 MFD 12 v. 1/9
EEC 50 MID 50 v. 21 -
we 25 MFD 50 w. 1/9
TCC 50 MFD 25 v. 1/9
TCC 250 MFD 12 v. 1/6
BEC 250 MFD 25 v. 1/6
BEC 12 MFD 50 v. 1/-
TCC 50 MFD 12 v. 1/9
BEC 250-250 MFD 6 v. 1/6
DUBILIER 50-12 MFD 12 v. 1/9

OUTPUT TRANSFORMERS
Multi Ratio Type, each
Midget for 364 Output, each
Standard 5,000 ohms, each
Standard 10,000 ohms, each
Igranic Jack Plugs, each
Bell Lee 7 -pin Plug and Socket, each

6/6
4/6
4/6

2/3
4

CHARGER RECTIFIERS -All Full Wave
12 volt 1 amp., each 5/3
12 volt, 2 amp., each 8/6
12 volt, 3 amp., each 13/6

VOLUME CONTROLS
Type with Single Pole Switch.
5K ohms; 10K ohms; 20K ohms; 50K ohms;
100K ohms; meg,; meg.; 1 meg'; 2 meg.Al 3/6 each.

DUAL VOLUME CONTROL
With Double Pole Switch 500K ohms and
500K ohms. Price 8/9 each.

ALPHA 3 -VALVE T.R.F. KIT
* Easy to build. * Valves 817, 8E7, 61801 plus
metal sentinel.. Full instructions, point to point wiring
diagram. Price 55/10/- each. Poet and Packing 3/-.
Circuit diagram and full shopping list 1/, Ail com-
ponents may be purchased eeparately.
*'Walnut finished cabinet.

MAINS TRANSFORMERS
3 -way mounting type
MT1
Primary: 200-220-240v.
Secondarys: 250-0-250 v., 80 M/A 04.3

v. 4 amp. 0-4 v. 2 amp. Both tapped
at 4 v., each 18/6

MT2
Primary: 200.220.240 v.
Secondarye: 350-0-350 v. 80 M/A 0-6.3

v. 4 amp. 0-5 v. 2 amp. Both tapped
at 4 v., each 18/6

MT3
Primary: 200-220-240 v.
Secondary: 30 v. 2 amps.
Taps at 3 v., 4 v., 6 v.. 8 v., 9 v., 10 v.,

15 v., 18 v., 20 v., 24 v., each 18/6
2/ packing & poet on above transformers.

CRT ISOLATION TRANSFORMERS

NR9A 2 volt: NR9B 4 Volt: NR9C 6.3 v.:
NR9D 10.8 v.: NR9E 13.3 v. Price 10/6
each, all for use on receivers with own
transformer.

IgR14 Input 230/240 v., output 2.3541-
21-3 volts at 2 amps. 17/6 each.

NR12 Input 220/240 v. Multi output
0-2-4-6.3-7.3-10-13 volts, 25% and 50%
BOOST. 21/- each.

NR15 Input 220/240 v. Output 6.3 v.,
with 25% and 50% BOOST. Price 17/6
each.

AMERICAN INDICATOR UNIT TYPE BC929A
Brand new, incorporating 3in. tube 3BP1, with
mu -metal shield, two 68N7GT, two 6H60T,
6150, 2%2, 6060, nine potentiometers, 24 v.
aerial switch motor, transformer, and a host of
small components. The whole unit, which
measures only 8iin. x 8iin. s 131in., is brand new,
enclosed in black crackle box, and can be sup-
plied at price 65/-, plus 5/- postage and packing.

TRANSFORMERS, ETC.

HEATER TRANSFORMERS

230 v. Input 2 volt .5 amp., each .... 5/-

230 v. Input 2 volt 3.0 amp., each .. 8'3
230 v. Input 4 volt 1.5 amp., each.... 5/6
230 v. Input 4 volt 3.0 amp., each.... 10/6
230 v. Input 5 volt 2.0 amp., each.... 10,6

230 v. Input 6.3 volt, .5 amp., each.... 5,8
230 v. Input 6.3 volt 1.5 amp., each.. 66
230 v. Input 6.3 volt 3.0 amp. each.. 9/8
230 v. Input 12 volt, .75 amp., each.. 5/6

CHOKES
20H, 250 ohms, 60 M/A. Clamp con-

struction, each 6/-'
10H, 200 ohms, 90 M/A. Clamp con-

struction, each 9/3
10H, 200 ohms, 150 M/A. Clamp con-

struction, each 13/-
10H, 300 ohms, 40 M/A. Midget Clamp

construction, each 5/3
TRANSFORMERS FOR BATTERY
CHARGERS
230 v. Input Tapped 6.12 v. 1 amp., ea. 13/6
230 v. Input Tapped 6-12 v. 3 amp.

(Both with tap on Primary for 2.5 v
Pilot light), each 18/ -

HEATER AUTO TRANSFORMERS
Designed to adapt common low tension

voltages 4 v., 5 v., 6.3 v. at 3 amps ,
centre tapped and Interchangeable,
each 7/9

Aerialite Band III Aerials, 5 element, 702 x An array with universal lin.-2in. masthead
bracket, suitable channels 8, 9 and 10. Price 41/-, carriage 4/6.
Aerialite Coaxial outlet boxes at 4/6 each.
Aerialite Coaxial plugs and sockets at 1/1 each.

Transformers T1154N, 25/- each.
Transformers T1154H, 37/- each.
Transformers T1154 in rough condition, 15/ -
each.
Carriage and postage on above transformers
is 12/6.
Meters 0-100 mia. panel mounting, 7/6 each.
Dieters 0-5 amp. R.F. panel mounting, 7/6 ea.

If you are not in possession
of our 1956 24 -page illus-
trated catalogue, please
forward 6d. for your copy.

TYANA SOLDERING IRON

Lightweight 40 watt iron, with easily re-.
placeable elements and bits. 200/250 v.,
price 16/9 each.

TRANSFORMER MT6
Small mains transformer suitable for TV
convertors, etc. Primary 230 v. Secondary
250 v. 40 M/A and 6.3 v., 1.5A. Price 15/6
each. Postage 1/6.

LOUDSPEAKER UNITS -all 2/4 ohm'
3} in. types 17/6 each
5in. types by Goodman,Elao,Lec-

trona, Barnette, etc., all 17/6 each
61in. types by Goodman, R. & A.,

Plessey, etc., all 18/6 each
Sin. types by Goodman, Plessey,

R. & A., etc., all 19/6 each
10in. types by Celestion, R. & A.,

Plessey, etc., all 25/6 each
121n. types by Plessey, lightweight

melt 35/- each
Goodman 4in. a Tin. elliptical

19/8

each
Bin. units with output transformer

by Goodman and Lectrona 22/6
MAINS ENERGISED TYPES

PURETONE TAPE Bin. 600 ohm field, 21/-. 6}In. 600 ohm
field, 17/6.

1,200ft. Reels, Plastic Spool. 17/6 each. Postage on all above 1/6 extra.
WHEN ORDERING PLEASE QUOTE DEPT W.W.

ti 5/EVINCES CHAMBERS

!' VICTORIA SQUARE

` LEEDS I.

TERMS: Cash with order or C.O.D.
Postage and Packing charges extra, as
follow;: Orders value 10;- add 96.; 20/ -
add I:6; 40,- add 2 -; 65 add 3/-; unless
otherwise stated. Minimum C.O.D. fee
and postage 2/6.

MAIL ORDER ONLY
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Hear
SOUND
SALES

PHASE
INVERTER
SPEAKER

with the

JUNIOR MK II
AMPLIFIER
& F.M. UNIT

in our

NEW

the

Speaker ,£16.10.0

DEMONSTRATION ROOM
Also

AMPLIFIERS F.M. TUNERS
SPEAKERS  GRAM UNITS

PICK-UPS, etc.
by

ACOS  ACOUSTICAL  ARMSTRONG
CHAPMAN  COLLARO  CONNOIS-
SEUR  GARRARD  LEAK  LENCO

ROGERS R.C.A., etc.

FULLY ILLUSTRATED
CATALOGUE
6d. Post Free

MULLARD 200 mW.
TRANSISTOR AMPLIFIER

GILSON DRIVER AND OUTPUT .C.1
TRANSFORMERS EACH

T.C.C. MIDGET CAPACITORS.

TRANSISTORS
MULLARD OC 70 2I/-

OC 71 24/-
OC 72 30/-

(Matched pair E3)
S.T.C. T1I, TPI, TP2, each 40/-

T12 45/-
T.I3 50/-

OSRAM 912 PLUS,
MULLARD 5/10

GILSON TRANSFORMERS, T.C.C. CON-
DENSER KITS, LAB RESISTOR KITS,
DRILLED CHASSIS, ETC.

RESISTORS-HI-STAB
LAB w. 1/6 each
WELWYN I w. 1% 2/4 
T.C.C. PRECISION CONDENSERS-I'//,
2°, , etc.

BERRY
(SHORT WAVE) LT -

"Q -MAX" CHASSIS CUTTERS
STILL the easiest and quickest way of cutting
holes in SHEET METAL.

each
(a) 1219

r or i" (a) 13/9
I" . or
14" (b) 16'-
I}" or II"

(b)Ir (b) 20/6
214f" (c) 33/6
24" (c) 38:6
1` square

(b) 25j6
Keys (a)-1/-;
(b)-I/6; (c)-
2/3.

Patent No. 619178

" 0 -MAX " MODEL
G.D.O.-1A
GRIP DIP

OSCILLATOR
is an ideal instrument
for the determina-
tion of tuned circuit
resonant frequency,
tuning transmitters
without application
of power, for the
determination of coil
mutual and stray
inductances and both
fixed and stray
capacitances. Covers
1.5 to 300 Mc/s. in

eight ranges. PRICE 12 Gns. Complete. (0
6 Gns. Deo. and 12 monthly payments of 11/7.)

25, HIGH HOLBORN LONDON, W.C.1
Te... HOLborn 6231 2

ARMSTRONG AF,/105 AM/FM
RADIOGRAM CHASSIS
10 Watts Output

 F.M., 2 Shorts and
Long Waveband £37

HATFIELD IMPROVES EVEN ON "PERFECT" WAVEFORM

(With apologies to you know who)

Even on perfect waveform? Well, it's a bit difficult when the
distortion is as low as 0.28 of 1%, but we have managed it, and,
even more important, with fewer components, and the oscillator
is now complete with directions for working at 50 Kcis or up to
75 Kc/s.
Bias Oscillator Coils., The HATFIELD oscillator has COM-
PLETE STABILITY, LESS THAN 0.28 of I% distortion, R.M.S.
output voltage 50% greater than the H.T. voltage, I valve, I coil,
simple circuit.
Sounds incredible, but it is GUARANTEED.
Send for copy of N.P.L. report. The HATFIELD oscillator is
now made with output impedances to suit any Head on the market.
TAPE RECORDISTS ! Are you Completely satisfied with your
recordings? Bad waveform in an oscillator can cause DISTORTION
due to intermodulation. NOISY BACKGROUND due to D.C.
component in an asymmetrical waveform and INTERFERENCE
with radio due to harmonics beating with incoming signal. The
fundamental frequency cannot cause audible beats.
COIL, complete with circuit, 10:6 post free. Patent app. for.
THE " VISCOUNT " tape recorder, successor to the " Herga "
and making FULL use of the push-button facilities of the wonderful
new Motek K8 deck, Servo brakes, Button control of Amplifier
roller, pads and brakes. Adjustable Azimuth and possibility of
changing from B.S.I. to Continental Standard. But write for
leaflet and judge whether this is not the best value in recorders
at 42 guineas, or L22/2/- down and 12 monthly payments of C2/3/1,
or L7/216 down and 8 monthly payments of f5/4i-.
BIAS REJECTOR COILS
Even a small amount of bias frequency getting into the amplifier
can cause a lot of trouble, and nearly all tape recorders need a
rejector coil to prevent this.
COIL, complete with instructions, 5/6 post paid.

MOTEK TAPE DECKS
The famous K8 deck; twin track, two speed, with push buttons
and SERVO braking, is a beautifully finished job at only 20 gns.
Post free. Or H.P. terms on application.

HATFIELD RADIO
78 STROUD GREEN RD., LONDON. N.4

PHILIPS ELECTRICAL INDUSTRIES LIMITED
require RADIO AND TELEVISION ENGINEERS
for the Laboratories of their modern factory now nearing
completion at Croydon. Candidates should possess
either an Engineering degree or H.N.C. (light electrical)
or C & G (Full Tech.), but those in the course of study
for these qualifications will be considered and if appointed,
assisted with their training. 'Facilities would be pro-
vided for obtaining further qualifications with a view
to a progressive career which can involve moving to other
spheres of activity within the Organisation.

Applicants should apply in writing to the Personnel
Officer, PHILIPS ELECTRICAL. INDUSTRIES
LIMITED, Croydon Unit, Commerce Way, Purley
Way, Croydon, quoting reference No. G/l.

ELECTRONIC
MANUFACTURING COMPANY
is prepared to receive suggestions from
Development Engineers and Inventors,
with a view to manufacture.

Fair arrangements regarding
Royalties and Patents.

Replies may be made in strict confidence
to the General Manager,

c o BOX 3062, WIRELESS WORLD,
DORSET HOUSE, STAMFORD ST., LONDON, S.E.1.
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Introducing

FolvER
POIArT
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eewileb A;t

oxte minahaempitV

Two and a half million Pown POINT
cartridges have already been sold in the

United States of America. E.V. Limited now

make available in the United Kingdom this

revolutionary POWER POINT.
Directly coupling the sapphire stylus to the

ceramic element and encasing in nylon

results in a miniature cartridge of

outstanding performance.

A range of mountings is available to

suit all tone -arm designs.

Turn -over Mount

Write for data sheets and specifications to:-

E.V. Limited,
Sales Office : 96A Mount Street, London, W.I

Factory: Bletchley, Buckinghamshire

A Member of the Camp Bird Industries Group
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TS, TUBES 17
Second Hand with 6 MONTHS' GUARANTEE
17 inch RECTANGULAR, £7.10.0. 14 inch RECTANGULAR, £5,10.0.

16- 15- 14- 12 -Inch ROUND £5
TRIODES 3 MONTHS' GUARANTEE

OVER STOCK SALE. These tubes are offered until space Is cleared. Prices are plus 15/6.
Insured carriage. Cash with order. Imperfect and blemished tubes from 12/6. Ideal
for testing. Send for Mammoth list of Summer Prices. PLEASE PRINT NAME AND
ADDRESS.

T.V. CHASSIS. 12" 97'6.

- WORKING - PERFECT
Many of our clients have successfully converted thin chassis to IV and 17' as the E.H.T.
can be simply adjusted to satisfy any of these type tubes.
Complete chassis by famous manufacturer. R.F. E.H.T. unit included. Drawing FREE
easily fitted to table or consol model, owing to this chassis being in three eeperate units
(Power. Sound & Vision. and Time Base) interconnected. 1I HIS CHASSIS IS LESS
VALVES AND TUBE, but see our catalogue for cheap tubes and valves. Our 85 tube
fits this chassis. List of valves by request (stamp only) Carriage 5/- London. 10/ -
Provinces. Channels 1.5.

SPEAKER SALE. 8/9 each to clear. 81n. P.M. std. 3-5 ohms. or with matching 0.P'
trans. 10/9. Post 1/9.

T.V. CHASSIS UNITS
TINE BASE. 10/6. Containing scantling coil, focus unit, line tram., etc. FREE draw-
ing. Carr. 3/6.
SOUND AND VISION STRIP. 27/6. Sfhet., complete s/vielon strip, 10 valve holders
(EF91, etc.). tees valves. FREE drawing. Post 2/6.
POWER PACK AND AMPLIFIER. 29/6. Mains E.H.T. 5 kV., 325 v., 250 mA. Smoothed
H.T. Heaters, 6 v. at 5 amp., 4 v. at 5 amp., 4 v. at 5 amp. Extra winding for 2 or 4 v.
tubes. FREE drawing. Carr. 5/6.
P. PACK AND AMP. 22/6. Output stage 6V8 with O.P. trans., 3 ohms matching. Choke.
Smoothed H.T. 330 v., 250 mA.. 6.3 v. at 5 amp., 22 v. at 3 amp.. 6.3 v. at 4 amp., and 4 v.
centre tapped. Less valves. Ins., earn, 5/8.
P. PACK AND AMP. 22/6. Output stage PEN45. 0.P. trans. Choke. Smoothed H. T.
325 v. at 250 inA.. 4 v. at 5 amp., 6.3 v. at 5 snip., 4 v. at 5 amp. Centre tapped. Less
valves. Ins., carr.. 5/-.
POWER TRANSFORMER. 15/9. 325-0-325 v., 4 v. at 5 amp., 4 v. at 5 amp., 6 v. at
5 amp., 4 v. centre tapped. P. & P. 2/3. As above with 6 v., 6 v. and 22 v. windings,
15/0 P. & P. 2/3.

- 16- 15- 14- 12 -Inch T.V. TUBES

RADIOS AND R/GRAM. CHASSIS
RADIO CHASSIS, 39/6. 3 w/band and
gram. Extra speaker sockets. 5 valves
(Int. Octal). Built-in portable aerial
optional, 4 knob control. A.C. or Universal.
Less valves (see our cheap list). 81n. P.M.
Speaker, 7/9, with order. Set of knobs, 2/,
Chassis, 15iin. x 7ln. x 91n. (when speaker
is fitted). Carr. 4/6.

SIMILAR CHASSIS. 39/6, but with 3 -knob
control, lees valves and less built-in port-
able aerial. P. & P. 4/6. (12k1n. x 751n. x
2f in.).

RADIOGRAM CHASSIS 29/9
Including Bin. apeaker, dial and knobs. 5 valve, efhet., 3 w/band. A.C. mains. Complete.
Guar. tested. Less valves. Ins. and care., 4/8.

COIL PACKS, 3/9. 3 band, including pair 465 I.F.s, 2 -gang cond. and dial (similar draw-
ing) free. Post 2/3.

CANDELABRUM 19/9
3 LIGHT FITTING

SPECIAL PURCHASE FREE GIFT OF 3 SHADE BOWLS. Together with flex and lamp -
holders. Not normally supplied except at extras. P. & P. 219.
OVERLOAD CUT-OUT,7/9. Mains trip switch variable from 2 to 4 amp. 1400 to 800
watts) pre-set at 2.9 amps. (200-250 volts) Mains.

RECEIVER NO. 71. 6/9. X.W.D. Full of gear, reels., etc.; works V.H.F. Drawings free
with order. Post 1/9 (loss valves).

DUNLOPILLO COACH SEATS. 19/6. Sire 34 x 16 x 4in. thick, moquette covered. Ideal
for cars, caravans, etc. Post 2/6.

Stamp only for catalogue.

MONEY BACK GUARANTEE.
REMEMBER

SATURDAY DUKE & CO.,

OPEN ALL DAY 621 ROMFORD ROAD, LONDON, E.12.
Tele: GRA 6677.

UNLIMITED OPPORTUNITIES
exist today for " getting on "
. . . but only for the fully

COURSES IN:
Accountancy
Advertising
Architecture

Chemical Radar educational exams.Engineering - _ ______ _____
Civil Engineering I Examination students are coached until successful.
Commercial Art

I INTERNATIONAL CORRESPONDENCE SCHOOLS
Commerce Dept. 223F,
Draughtsmanship I International Buildings, Eingsway, London, W.C.2.
Electrical I

Engineering I
Electronics j NAME AGE
Farming and

Horticulture I
Fire Engineering 1

Gen.ral Education '

trained man. Develop your
talents and help yourself to
success.

STUDY IS EASY with I.C.S.
guidance. The courses are
thorough. Printed manuals
fully illustrated, make study
simple and progress sure.
YOUR ROAD TO
SUCCESS can start from
here -today. Complete
this coupon and post it to
us, for full particulars of
the course which interests
you.

Radio Engineering

Journalism and Short Sales Promotion
Sanitary EngineeringStory Writing Secretarial

Languages Surveying
Management Television Engineering

Bookkeeping Mechanical Woodworking
Building Engineering

Construction Also coaching for all principal
Motor Engineering professional, commercial and

Please send free book on subject

Block Letters please

ADDRESS

I C S
the wor/dS largest correspondence
school -over 6,000,000 students

BAND III CHANNELS 8-9-10
A new CONVERTOR KIT is now available for

LONDON -MIDLANDS -NORTH
Fit this new convertor not to your set but
inside your set, even 9in. table models, and
retain that professional look.

This convertor has been evolved since the I.T.A.
transmissions began, and is based upon experience
gained in the conversion of very many Band I sets in
the London area.
T will convert any set, any age, TRF or Superhet
T includes station switching
T provides pre-set contrast balancing
T uses only one aerial input for both bands
T provides manual tuning on Band Ill
T is totally screened
T completely rejects unwanted signals
T requires no additional power supply where either 6.3V or .3

amp line is available.

CONVERTOR wired and aligned with fitting instruc-
tions

KIT complete in every detail, less knobs
KNOBS each
CIRCUIT and instructions in detail (free with kit)
BAND III AERIALS (send for list), from
CROSS -OVER UNITS -Outdoor (printed circuit)
AERAXIAL feeder cable per yard

£4 2 6

£2 12 6
1 0

3 6

12 6

15 0

10

When ordering please state present B.B.C. Station
and I.T.A. Orders over £2 post free.

C. & G. KITS
265, LOWER ADDISCOMBE ROAD,
ADDISCOMBE, CROYDON, SURREY

Phone: ADDiscombe 5262
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C.R.T. IMATIEN TRMSFERMERS
For Cathode Ray Tubes having Heater/Cathode short
circuit for C.A. Tubes with falling emissloo.
Type A. Low leakage windings. Ratio 1 1.25 giving
a 25% boost on Secondary.
2 volt 10/6 each With Tag
4 volt 10/6 each Panel and
6.3 volt 10/6 each Solder Tags
10.8 volt 10/6 each
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, 8.3. 7.8, 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 capacity wound transformer for rase with
2 volt Tubes with falling emission. Input 220/240 volts
Output 2-21-28-21-3 volts at 2 amps. With Tag Panel
17/6 each.
All holation Transformers are individually boxed, labelled
and clearly marked with relevant data.
NOTE -It is essential to use mains primary types with
T.V. receivers hamos series connected beaters.

RESISTORS. All values. 10 ohms to 10 meg., I w., 4d.;
1 w.. 6d.; 1 8d.; 2 w., 1/-.
HIGH STABILITY. 1 w., 1%. 2/-. AB preferred velvets
100 ohms to 10 meg.

5 wall f WIRE -WOUND RESISTORS l A/3
10 watt y 25 ohms -10,000 ohms { 1/6
15 watt 12/-
15,000 ohms --50,000 ohms, 5 w., 1/9: 10 w 2/3
WIRE -WOUND POTS. 3 WATT LAB. COLVERN, ETC.
Pre-set Mi. T.V. Type Standard size Pots Olin.
Knurled Slotted Knob. Spindle High Grade All
All values 25 ohms to 30 Values, 100 ohms to 50 K.,
K., 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 100 3/-.
0/P TRANSFORMERS. Heavy Duty 50 mA 4/6. Multi -
ratio push pull. 6/6. Tapped small pentode, 3/9. Hygrade
Push Pull 7 wts., 15/8.
L.F. CHOKES 15/10 H. 80/85 mA., 5/-: 25/20 H. 100/120
mA., 11/6: 20/15 H. 120/150 mA., 12/6:5 H. 250 inA., 15/-.
MAINS TRANS. 350-0-350. 80 mA., 0.3 v. tapped 4 v. 4 a.,
6 v. tapped 4 v. 2 a. ditto 250-0-250 80 mA., etc., 21/-.

I.F. TRANSFORMERS 7;6 pair
485 )1C/s Slug toning Miniature Can, 21 x fin. x I in.
High Q and good baud width. By Pye Radio. Data sheet
supplied.

HEATER TRANS. Tapped 2001250 v. 6.3 v. 11 amp., 7/8.
COPPER PLATED AERIAL RODS. f x 12in. push fitting,
3/- doz. Poet 1/-.
ALADDIN FORMERS and cores. fin., 8d.: lin. 10d.
:in. FORMERS with Can. and Core. lm. eq. x and
*hi. q x 211.. 2/- ea,
SLOW MOTION DRIVES. Epicyclic ratio 8 1, 2/3.
TYANA. Midget Soldering Iron. 200/220 v. or 230/250 v.,
16/9-
SOLON MIDGET IRON. 25 w., 24/-.
MIKE TRANS. Ratio 50:1, 3/9 ea., new and boxed.
MAINS DROPPERS. 3.11in. Three Adi. Sliders, .3 amp.
750 ohms, 4/3. .2 amp., 1,000 ohms. 4/3.
LINE CORD..2 amp., 60 ohms, per toot. .2 amp., 100 ohms
per foot, 2 way 6d. per toot. 3 way 7d. per toot.

CRYSTAL MIKE INSERT by Acoe, precision engineered.
Size only 19 x 8/161n. Bargain. Price 8/6.

No transformer required

LOUDSPEAKERS P.M. 3 OHM.
51n. ILA., 17/8. 7in. x 41n. Goodman, 21/,
3.1in. square, Elac., 21/, 8in. Elac.. 22/6.
O}l& Goodman. 18/8. 10in. RA., 30/-.
flkin. ditto ware., 211-- 10in. Plessey, 30/-.
8in. M.E. 3.5 k. or 2 k. field, tapped O.P. tm.f., 244
CRYSTAL DIODE. G.E.C., 2/-. 6E3134, 4/-.
CRYSTAL SET CONSTRUCTION, If-.
40 CIRCUITS USING GERMANIUM DIODES, 3/,
H.R. HEADPHONES, 4.000 ohms. Brand new, 17/6 pr.
SWITCH CLEANER Fluid, squirt spent. 4/3 tin.
TWIN GANG TUNING CONDENSERS. .0005 mid. midget
with trimmers, 8/8; 375 p1. midget less trimmers, 6/6;
.0005 Standard size with trimmers and feet. 9/-; less trim-
mer. 8/-; ditto, soiled. 2/8. Cossor 3 -gang 500 p1.. 7/6.

ISUPERHET COIL PACK 2718. Mini ttore size 24 0 21 x
1/in. High Q dust cored coils. SHORT. MED., LONG.
GRAM switching with connection diagram and circuit.

VALVE HOLDERS. Pas int. Oct., 4d. EF50. EA50, 6d.
B12A, CRT. 1/3. Eng. and Amer. 4, 5, 6, 7 and 9 Pin, 1/-.
MOULDED Mazda and Int. Oct.. 6d., B7G, BSA, BOG, BOA.
9d., B7G with can. 1/6. VCR97, 2/8. BOA with can, 216.
CERAMIC. EF50, B70, Int. Oct., 1/-. B7G with can. 1/9.
SPEAKER FRET. Woven Plastic TYGAN. Walnut tone,
llin. wide, 21- per foot. Expanded metal, gold, Olin, x 12in.,
2/- per piece. Silver 15 ;in. x 9/in., 2/-.
61in. Spkr. Battle Silk covered, 1/- each.
WAVECHANGE SWITCHES
2 p. 2 -way. 3 p. 2 -way, short spindle 2/8
5 p. 4 -way. 2 wafer, long spindle 6/6
2 p. 6 -way, 4 p. 2 -way, 4 p. 3 -way, long spindle 3/6

p. 4 -way, 1 p. 12 -way, long spindle 3/6

KNOBS. GOLD ENGRAVED. Walnut or Ivory.
diem., 1/6 each. " Focus," " Contrast," " Brilliance,"
"Brilliance-On/Off," "On -Off," "Volume," "Vol -
On -Of," " Tone," " Tuning," " Treble," " Bass,"
" Wavechange," " Radio Gram," " S.M.L. Gram,"
" Record -Play," " Brightness," Ditto. not engraved, 1/-.

.. ... J

46
ALL -WAVE RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
S.W. 18 m.-50 m. LATEST MULLARD
MM. 200 m.-550 m, EC/342, EF41, EBC41,
LW. 800 m.-2,000 m. EL41. EZ40
12 month Guarantee, A.C. 2007250 v. 4 -way switch.
Short -Medium -Long -Gram. A.V.C. and Negative
feedback. 4.2 watts. Chassis 131m. x 511n. > Olin.
Glass Dial 10 x 41in., horizontal or vertical available.
2 Pilot Lamps. Four Knobs, Walnut or Ivory, aligned
and calibrated. Chassis isolated from mains.

T.S.L. Tweeter supplied tree

BRAND NEW £10.10.0 Can- 4/8
TERMS; Deposit 25.5.0 and 6 monthly payments
MATCHED SPEAKERS FOR ABOVE CHASSIS.
8in., 19/6. Dith. 25/-. PIM-. 30/-.

of El

RECOMMENDED FCR ABOVE CHASSIS

* R.C.S. SCOOP *
Collaro Autochanger RC531 for 78 R.P.M.
10in. and 12in. Records. Brand new in
maker's boxes! High impedance, light-
weight pickup with sapphire needle, will
match any amplifier or radio. L5.19.6
Less than half price.

Carr. 5/6

Plessey

BARGAIN E7.19.6
TERMS: Deposit £4 and 8 monthly payments of 15/ -
Brand new Plessey 3 -speed Autochange Mixer Unit
for 7, 10 and 12in. Records. Twin Hi-Fi Xtal Head
with Duopoint sapphire stylus. Plays 4,000 records.
Sprung mounting. Baseboard required 151in. x 121in.
Height 5lin. Depth 2in. Super Quality. Post
A.C. 200/250 v.

free.

Walnut Veneered Playing Desk eut out ready for
Plessey, only sold complete with Changer, 10/8 extra.

B.S.R. MONARCH. II -speed Motor and Turntable
with selecting switch for 33, 40 and 78 r.p.m. recorle.
100-120 v. and 200-250 v. A.C. 50 cps. Also B.S.R.
MONARCH Lightweight Pick-up with Ac. Xtal
turnover head. separate Sapphire stylus for L.P.
and standard record.. SPECIAL OFFER. THE TWO
£4/1516, Post 2/13.

AMPLION. 3 -speed Single Record unit with Acos 37
Turnover Head, each Sapphire Stylus head plays 2,000
records. Starting Switch Automatically places Pick -op
on records, 7in., 10in. or 12in. Auto Stop. Baseplate
12 .81in. Height 21in. Depth 111. Price 27/1516.
Post tree.

Teletron Band III Converter
For London, Midland and Northern

Transmissions
Suitable for all T.V. makes. T.R.F. or

Superhet
Ready wound coils, two EF80 valves, all
components, punched chassis, circuit diagram,
wiring plans. COMPLETE KIT for mains
operation. 200-250 v. A.C. E3/10/-.

AS ABOVE less POWER PACK. Requires
200 v. 20 mA. H.T. 6.3 v.6 a. L.T.... f2/S/-
Mains Transformer to above Spec.... 10/6
Miniature Westinghouse Rect., ditto 8/6
Punched and drilled chassis 3/9
Larger chassis for Mains Model 6/-
Teletron Coilset with plans 115/-
BBC'ITA Aerial Crossover Unit 7/6
Variable Attenuator 6/ -
Full plans and circuit details 6d,

T.V. PRE -AMP. (MoMICHAEL)
Will amplify output of your Band 3 Converter. Tun-
able Channels 1 to 5. Midget size. High gain fringe
model. B.V.A. Valve. Pull instruction/3 supplied.
READY FOR USE. (II.T. 200V.. L.T. ASV., .3 amp.
required.) PRICE 25/- each. BRAND NEW.
SPECIAL MAINS POWER PACK for above. 25/- extra.

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
EXT. SPKR. TYPE 31,

80 CABLE Coaxial
Semi -air spaced Polythene
insulated tin. dia. Stranded
core. Ideal Band III.
Losses cot 50%.... 9d. yd.
STANDARD
tin. Coaxial 8d. y&

COAXIAL PLUGS 1/- DOUBLE SOCKET 1/3
SOCKETS 1/- OUTLET BOXES 4/8
Band 3 Dipole indoor. 6/6. Band 3 Twigs, 7/6 pr.
BALANCED TWIN FEEDER per yd., 64, 800 or 3000.
TWIN SCREENED BALANCED FEEDER 1/- yd.. 80 ohms,
TRIMMERS. Ceramic, 30. 50, 70 pf., 9d. 100 pf., 150 p1.,
1/3. 250 PL. 1/6. 600 pl., 750 pf., 0/9.

ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled,
with 4 sides. riveted corners and lattice fixing holes,
with 21in. sides. 7 x gin.. 4/6; 9 x 6in. 5/9; 11 x 7in.,
8/9; 13. Sin., 8/6; 14 x loin., 10/6; 15 x 14in., 12/6
and 18 .16 x 3in., 16/6.

CHROMIUM PEN TORCHES with battery and bulb, 216.
BLACK CRACKLE PAINT. Air drying. 3/- tin.
P.V.C. CONN. WIRE, 10 colours, single or stranded, 2d. Yd.
5in. RADIO SCREWDRIVERS, 41d. each,
NEON MAINS TESTER SCREWDRIVERS, 5/6.
MULTICORE SOLDER 60/40. 18 s.w.g., 3d., 113 s.w.g., 4d.
yard, /lb. 2/8.

PURETONE RECORDING TAPE 12/6
200 f t1 standard ffttlni 7-8 reels. and new,L.8d.i2spoois.oeta110.gii0

SENTERCEL RECTIFIERS. KILT. TYPE FLY -BACK'
VOLTAGES. K3/25 2 kV., 4/3; K9/40 3.2 kV., 6/-; K3/43,
3.8 kV.. 6/6; K3/50 4 kV., 7/3; K3/100 8 kV., 12/6;
MAINS TYPE, 11.311, 125 v.; 60 mA., 4/-; R1112, 100 rnA.,
4/9; RIM, 128 naA., 5/9; RM4, 250 v. 275 mA., 18/-.
G.E.C. Neon Oeglira, M.B.C. 180 volt, 2/6.
COILS, Wearite, " P " type, 3/- each. Osmor Midget
" Q " type adj. dust core, 6/.. each. All ranges.
TELETRON. L. A Med., T.R.F., with reaction, 3/6.
H.F. CHOKES, iron cored. 14 M.H., 3/- each.

F.M. TUNER COIL KIT. 22/6. H.F. coil, Aerial roll,
Oscillator coil, two I.F. Transformers 10.7 Mc/s. Detec-
tor transformer and heater choke. Vilth circuit and
component Het, using four 6A316.
Chassis and Dial 19/6.

CONDENSERS. New stock. .001 mid. 7 kV. T.C.C., 5/6.
Ditto 20 kV., 9/8: 100 pf. to 500 p1. Micas, 6d.; Tubular
500 v .001 to .01 fd., 9d.; .05, .1, 1/-; .25. 1/6; .5,1/9;
.1/350 v., 9d.; .1/800 v., 1/3.
CERAMIC COEDS., 500 v., .3 pf. to .01 mid., 10d.
SILVER MICA CONDENSERS. 10%, 5 pf. to 500 pf.,
1/-, 600 pt. to 3.000 pf.. 1/3. DITTO 1% 1.3 pf. to 500 pf.
1/9: 515 pf. to 1,000 pf., 2/-.

NEW ELECTROLYTICS. FAMOUS MAKES.
TUBULAR TUBULAR CAN TYPES

1/275 v. 2/- 100/25 v. 3/- 8+16/450 v. 5/-
2/450 v. 2/3 8+8/500 v. 4/8 16+16/500v. 6f-
4/450 v. 2/- 16+161500v. 8/- 16+24/350v. 4/6
8/450 v. 2/3 CAN TYPES 32+32/350v. 4/6
8/500 v. 2/9 Clips 3d. 32+33/400v. 6/6
16/450 v. 3/6 16/450 v. 3/6 64+120/275v. 7/8
16/500 v. 4/- 32/350 v. 4/- 84 +120/350v. 11/6
32/500 v. 5/6 64/350 v. 5/6 100+200/257v.
25/2.5 v. 1/9 100/275 v. 5/6
50/25 v. 1/9 50+50/350v. '71- 1,000 +1,000/6
50/50 v. 2/- 500/12 V. 3f- 6/6

,20/13

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 6 or

C1211Aelt. 21E1Ran'TPRA" 8NS9F:02RMaiR.141./1T4apapedilin18pu. t 200/250 v.
for charging at 2, 6 or 12 v. 11 snip., 13/6; 4 amp., 21/.
All BERNARDS books in stock.
VALVE MANUALS I & II, 5/- each part.
VALVE and TV TUBE equivalents hook, 5/,
ACID HYDROMETER. New ex. Govt. Unbreakable.
Packed In metal case 7 x 11in. dia., 4/6.
TOGGLE SWITCHES. S.P.D.T. (ex Govt.), each 1/-.
NUTS, BOLTS AND WASHERS
12 of each, 2, 4 or 613A per packet 1/-.

VALVES
A SMALL SELECTION FROM OUR STOCKS

All Boxed 1/6
. EA50

954

New & Guaranteed

8/8
1E0 6135/68

6/6
BAIA
6J5

5246
12AT7

2/61T4 902 6K6
185 EF50 2X2 6K7G EBF80
384 Equip. E1148 EB91 ECH35
3V4 SP61 EB34 HVR2 ECL80
5U4

6AM6
SP41
EF92 3/6

3D6
(near)
EF36

ECH42
EF41

SATE 61113M EFSS
6J7 EL41
61C8
681,7
60N7

6V6GT
EBC33
EF50

7/8
613E 6
6BW6

6E8
6K6GT
611731

7/6
6V130
6X4
6X5
807

EF39

E7/6L32
HVR2A
PEN25

1.122
VP23

EZ40
KT330
MU14
PL81
PY8I
EY51

Syle. Red 12K8, 12Q7, 12K7, 35L0, 3524 6Q7
EF91 Special Price -37/6 -The Set X 79

We have no connection with any other firm. Please address all Mail Orders correctly as below.

RADIO COMPONENT SPECIALISTS 307 WHITEHORSE RD., WEST CROYDON
OPEN ALL DAY -(Wed. 1 p.m.) 10 -page list 3d,

Tel. TH 0 1665. Buses 133 or 68 pass door. S.R. Stn. Selhurst. 48 -hour postal Service P, & P. 1;-, E2 orders post free (Export extra). C.O.D. Service 1 6
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I'M SET TO GO PLACES . . .

FOUR VALVE
SUPERHET

LONG WAVE
MEDIUM WAVE_

LARGE
ELLIPTICAL
SPEAKER

B7G MINIATURE
VALVES

SIMPLE
CONSTRUCTION

Price £7.15.0 Send 1/6 for SUPEREX " 55 "

lus 4/- carriage CONSTRUCTION BOOKLET.
p

with you!"
THE SUPEREX " 55 " BATTERY
PORTABLE is a first-class receiver
guaranteed to give good reception
throughout the country. Equal in
appearance and performance to any
commercial model. Cabinet size
101in. x 8,' -in. x 4kin. All parts
available separately.

BUREAU CABINET
A well -designed Bureau -type cabinet
in a medium size. Veneered in a highly
figured walnut. Outside dimensions,
length 291in., depth I6in., height 32in.
Sloping control panel on right hand
side approx. I3in. x 10fin. Removable
baseboard on right hand side approx.
I3iin. x I3in. Large storage compart-
ment located inside the cabinet, above
motor board.

PRICE 12 GNS. Packing and carriage 20/ -

LOCATION: On the main
Harrow Road between Harles-
den and Wembley.

SHOP OPEN: 9 a.m. to 6 p.m.
Monday to Saturday. I p.m.
Thursday.

TERMS: Cash with order or
C.O.D. Extra charge for
C.O.D. U.K. and N. Ireland.

SEPTE vIBER3 1956

The

SUPERIOR BUREAU

An elegant cabinet in richly figured
walnut veneer, internal panels in polished
sycamore. A drop front lid covers a
sloping, uncut control panel (I6in. long x
10fin. high) alongside which is an uncut
base -board (15kin. long x 131in. back co
front). The inside of the drop front lid
is panelled in beige leatherette. In the
lower part of the cabinet are two large
storage cupboards (13fin. high, 7in.
wide, 16fin. deep). The lid and cupboard
handles are in chased Florentine bronze.
Overall dimensions (33in. high, 34in.
long, 16fin. deep).
Price E17 plus 25/- carriage. send
for Cabinet Leaflet.

Seperior
ado swizzes

37 HILLSIDE, (HARROW ROAD)
STONEBRIDGE,N.W.10.4w36414

MARCONI INSTRUMENTS LTD.
TECHNICAL PERSONNEL REQUIRED

SENIOR AND JUNIOR MECHANICAL DESIGN
ENGINEERS

SENIOR AND JUNIOR ELECTRICAL DESIGN
ENGINEERS

DUTIES: To undertake the design of Test Equipment
covering practically the whole electronic field,
including Guided Weapons and Nucleonics.
Considerable personal responsibility and freedom
is given and there are no set rules regarding the
number of people engaged on a project, the alloca-
tion 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, while
Junior engineers are often University Graduates, or
Graduate Members of one of the Professional
Institutions, but this is in no way mandatory. The
ability to progress the project through to a satis-
factory 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.
On well served transport routes.
HOLIDAY ARRANGEMENTS MADE CAN BE

MAINTAINED.
Write for interview to:-

DEPT. C.P.S., 336/7 STRAND, W.C.2,
or call any day including Saturday mornings to:-

MA R CONI INSTRUMENTS LTD.,
LONGACRES, HATFIELD ROAD,

ST. ALBANS, HERTS.

FOR SOUND WITH FILM
the world famous

CELSONIC

high fidelity magnetic tape recorder

IS UNIQUE
Send for details.

Excel Sound Services Ltd. (Dept. W.D.N.)
Garfield Avenue, Bradford, Yorkshire.

Tel: 45027

Hi - Fi in the SOUTH WEST

SPEAKERS, AMPLIFIERS, PICK-UPS
MOTORS, CABINETS BY ALL LEADING MAKERS

COMPARATIVE TESTS IN OUR
DEMONSTRATION ROOM

OVER 20,000 RECORDS FOR PERSONAL CALLERS
OR MAIL ORDER

J. F. SUTTON
89 CRANE STREET

Phone SALISBURY 4633
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Comprehensive and up-to-date-

operating characteristics of over

2,800 valves and C.R. tubes . . .

NALVE DATA 5th. Ed
k Compiled by " Wireless

Worldfl

Lists over

1,600

of the world's

broadcasting and

television stations

from booksellers and
radio dealers

Gives in tabular form the characteristics of approximately 2,500 types of
British and American valves and of 37 transistors for radio, telecommunications
and electronic circuits, together with particulars of over 300 cathode ray tubes.

The main tables give the electrical characteristics of each valve, and include
a key to the valve base connections of which there are 19 pages of diagrams.
The main tables further classify the valves into current, replacement or obsolete
types as recommended by the makers.

This edition has been completely revised and enlarged so as to include all
the latest types, and the comprehensive list of valve equivalents, first introduced
in the previous edition, has been revised and expanded. A new feature is the
improved method of presenting the valve -base connections;_which should prove
of considerable assistance to those using the tables.

4s.6d. net. By post Ss.

Essential for every radio designer, experimenter
and service engineer . . . 5th Edition NOW READY

Guide to Broadcasting
Stations, 1956-57
Compiled by "Wireless World"

All European long and medium -wave broadcasting stations and over 1,900
short-wave transmitters in 125 countries are listed both geographically and in
order of frequency and wavelength in this revised edition. The information,
checked against measurements made at the BBC receiving station at Tatsfield,
has been corrected to mid -July. Frequencies of over 500 v.h.f. broadcasting
stations in Europe and operating details of European television stations are
also included.
71in. x 41in. 80 pp 2s. 6d. net (By post 2s. 10d.)

Published for " Wireless World " by

II iffe and Sons Limited Dorset House Stamford Street London S.E. I
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DEPENDABLE
RADIO SUPPLIES

I2a TOTTENHAM STREET, W.I
TEL.: LANGHAM 7391/7392

I minute Goodge St. Station
LARGE QUANITITY OF METALPACK
CONDENSERS FOR SUPER TROPICAL
USE, AT MUCH BELOW COST.

Type Type
Values Number Values Number

0.1 CP45N 0.5 CP91S
0.25 CP48N 0.02 CP45U
0.5 CP47N 0.001 CP49W
1.0 CP9 I N 0.002 CP49W
0.05 CP45S 0.005 CP45W
0.1 CP465 0.01 CP45W
0.25 CP47S 0.1 CP47W

BRAND NEW TAPE RECORDER MOTOR
AT HALF MANUFACTURER'S COST

Single phase
motors suitable
for tape record-
ers, radiograms,
workshops, etc.,
etc. Has many
uses. Reversible
200-230 v. 5in.
oz. torque. 1,400
r.p.m. Capacitor
start. Weight 4}
lb. Length over-
all 5in., spindle
both ends. fin.
x +in., lin. x :1 -in. Price, inc. P.P. and
capacitor, 55/,

ROTARY CONVERTORS
Delivery Ex Stock. Quotations on application.

' 1. H.T.31
5Inputv.11.

Output 250
v. at I25mA.

,..,
awe?.
0 it.

H.T.32 I
Input 11.5 v
Output 490,
v. at 65mA.I

IH T. 11,11.5v. in., out 365 v.-310 v., 30 mA.

Fully tropicalised if required.

TANNOY
LOUD

HAILERS
EX-GOV.

Impedance 710
Handling cap. 8 watts
price 29/6, post 3/,

POST OFFICE RELAYS
Type 3,000. 100 ohm coil. 3 makes L. Duty
contacts, 10/6. 175 ohm coil. 4 makes and 4
breaks, medium heavy contacts, 12/6. Both
brand new. P.P. 1/- each.

Ir

HEAVY DUTY SLIDING
RESISTORS
250 watts at 25 amps.
Resistance 0.4 ohms.
Suitable for charging
board, etc.

I ohm at 125 watts
12 amps.

Both brand new. Pri a 12/6. Post 3/-.
Quantity and Expo t Enquiries Invited.

Callers al o welcome
Open Monday to Frid y 9.30-5.30. Sat. 9.30-I.
TERMS -CASH WITH ORDER AND C.O.D.
DEPENDABLE -ALWAYS DEPENDABLE.

NEW S.T.C. AND "WESTALITE "
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain. Latest Current
Products. NOT Surplus.

REVISED PRICES 1st MAY
S.T. & C. E.H.T. K3/I5, 4/9; K3/45, 8/10;
K3/50, 9/4; K3/100, 15/10; all post 4d. extra.
BRIDGE CONNECTED FULL WAVE.
I 7v la. 18/6; I .5a, 32/6; 2.5a, 39/-; 3a., 37/6;
4a., 45/6; 5a., 48/6; all post free.
33 v. 0.6a., 29/-; la., 31/6; 1.5a., 57/-; 2a.,
65/-; 3a., 66/-; 4a., 78/-; 5a., 881 -, all post
1/6; 54v. la., 42/6; I.5a., 78/-, 2a.,91/-; 3a.,
92/-; 5a., 126/-; 72v. Ia., 55/-; I.5a., 97/-;
2a., 118/-; 3a., 118/-; 5a., 164/..; 100 v., la.,
80/-; I.5a., E7; 2a., 166/-; 3a., I70/-; 5a.,
237/6; all post 1/10.
BRIDGE CONNECTED WITH, nin.,
SQUARE COOLING FINS I7v. 6a.,
64/-; 10a., 74/-, post 2/3.
BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 7,Iin. SQUARE
COOLING FINS. Both types, same price.
17v. 12a., 124/-; 20a., I44/-; 30a., 210/-; 50a.,
340/-; 33v. 6a., 106/.; 10a., 128/-; I 2a., 210/-;
20a., 250/-; 54v. 6a., 148/-; 10a., E9; 72v. 6a.,
190/-; IOa., 232/6; I 00v. 6a., 275/-; IOa.,
335/-, all post 3/-.

LATEST PRICE LIST
" WESTALITE" (BRIDGE), 12-15v.
D.C. I.2a., 18/8; 2a., 25/-; 2.5a., 32/10;
5a., 37/4; 10a., 64/6; 20a., 117/8; 30a., 171/2;
50a., 278/-; 24v. I.2a., 18/8; 2.5a., 32/10;
5a., 60/4; 10a., 109/8; 20a., 208/4; 36v.,
I.2a., 32/10; 2.5a., 60/4; 5a., 82/8; 10a.,
154/6; 100v. I.2a., 60/4; 2.5a., 115/4; 5a.,
195/10; 10a., 391/8. Post from 1/6.
E.H.T. Rects., 140134, 24/10; 36EHT60,
35/10; post 4d. extra.

Wholesale and Retail
Special Price for Export and Quantity

T. W. PEARCE
66 Great Percy Street, London, W.C.1
Off Bentonville Rd. Between King's Cross and Angel

RANK PRECISION
INDUSTRIES (B.A.F.) LTD.
have vacancies in their laboratory
for:

(a) SENIOR PERSONNEL
with experience and quali-
fications.

(b) ASSISTANTS
with at least 10 years'
experience on electronic
equipment.

(d) JUNIORS
with qualifications or carry-
ing out advanced study who
have considerable interests
in electronics or sound repro-
duction.

Work includes development of
sound -recording and electro-
acoustical equipment amplifiers,
etc., for a variety of applications.
All positions are permanent
and pensionable.
Applications in writing, stating
age, experience and qualifica-
tions, marked (a), (b) or (c),
should be addressed to

The Personnel Manager,
RANK PRECISION INDUS-
TRIES (B.A.F.) LIMITED,

Woodger Road, W.12.

THE

GENERAL ELECTRIC CO., LTD.

SPON STREET,
COVENTRY

SENIOR AND JUNIOR

DEVELOPMENT ENGINEERS

SENIOR AND JUNIOR
DRAUGHTSMEN

are required for a newly formed
CONTRACTS ENGINEERING

DEPARTMENT

This Department is mainly con-
cerned with the development of
electronic equipment of various
types for the Services but also
undertakes the development of
some commercial electronic
equipment. It is responsible for
the design and construction of
the pre -production models and
also for seeing that equipments
go into production smoothly.

Covering such a wide field the
Department offers every oppor-
tunity to men with ability and
initiative and those joining now
will be able to take part frdm its
inception, in the development of
a large equipment for the
Services.

Applicants for posts as DE-
VELOPMENT ENGINEERS
should hold a degree in electrical
engineering or its equivalent and
should preferably have com-
pleted a graduate apprentice-
ship. Some previous experience
of this type of work is desirable
for all development engineers
but is essential for the senior
positions.

Applicants for posts as
DRAUGHTSMEN should pre-
ferably hold a Higher National
Certificate or its equivalent.
Some previous experience of this
type of work is essential for the
senior positions.

Those interested should write
giving details of qualifications
and career to date to the
Personnel Manager at the above
address.



SEPTEMBER, 1956 WIRELESS WORLD 157

L/P THE

RECORD

LIBRARY
mmummism

OFFERS A

UNIQUE

LIBRARY

SERVICE

TO THE

CLASSICAL

L/P

ENTHUSIAST

REMEMBER !

 Subscription in-
cludes postage
and packing this
end.

O Return of Post

Changing
Service.

 Special arrange-
ments for mem-
bers interested
in new issues.

 Our completely
comprehensive
catalogue is cur-
rently extended
to include vir-
tually every re-
commended L/P
issued.

For full details

send S.A.E.

to :-

Because of Staff

Holidays we shall

not be open for
changing records

from August 25th

until Sept. let.

IT COSTS

AS LITTLE

AS 1/ -

PER WEEK

EACH

L/P

BORROWED

AND._
We can supply a
brand-new (guar-
anteed unplayed)
factory fresh copy
of any available

L/P to order
N.B. (except
H.M.V.). With
each purchase

goes a POST

FREE change of
Library records.

 Many of the LIB-
RARY COPIES
are themselves
marked down for
sale at most reas-
onable second-
hand prices.
(Surely the ideal
way to buy a

" used " record
is to hear it
first!)

The L/P Record
Library,

Squires Gate,
Station Approach,
Blackpool, Lancs.

up THE

RECORD

LIBRARY

L/P THE

RECORD

Li BRARY

nee ese vwwww,,,Ma;

is is the convincing characteristic
of the

MOVING COIL
MICROPHONE

MD 21

Whenever it is essential to bring out
the finest gradations of tone, this
truly good microphone should be
used.

The MD 21 is in the top class! On
account of its wide frequency range,
uniform from 50 to 15,000 cps., it
has been installed by most Radio
and Television Companies throughout
Europe.

Ve are represented in the U.K. by :
Dimafon Ltd., 27, Craven Street, London, W.C.2

(for industrial firms)
Godfrey Alvist Ltd., 29, Whitehall, London, S.W.I

(for wholes-ders)
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HOLLERITH
ELECTRONIC COMPUTING

The continuing expansion of the British Tabulating
Machine Co. Ltd., in the electronic computing
field, in collaboration with the General Electric Co.,
Ltd., and the International Computer Corporation
of America, offers excellent opportunities for junior
or senior engineers interested in the design and
construction of computing and calculating machines.
We undertake to train at full pay, by practical work
on development projects, applicants with suitable
qualifications but with no previous experience in
this field.
The qualifications looked for include either a
degree or Higher National Certificate in electrical
engineering, physics, mathematics, or electronic
experience.
Facilities include Pension Fund, Sick Pay, and
further education arrangements. Assistance with
housin3 can be given.
Applications or enquiries should be addressed to
the Personnel Superintendent, quoting reference:
WW/19.

THE BRITISH TABULATING MACHINE
COMPANY, LIMITED

Icknield Way, Letchworth, Herts.

v111......~.-  -01....1.1....

MARCONI INSTRUMENTS LTD.

DRAUGHTSMEN

We require a number of Senior Draughts-
men with experience in the electronic field.
Due to expanding activities men with
experience and initiative can be sure of
progressive advancement.
Comprehensive pension and assurance
schemes are in operation.
On well served transport routes.
Holiday arrangements made can be main-
tained.
Write for interview to:
DEPT., C.P.S., 336/7, STRAND, W.C.2.

or, call any day including Saturday morn-
ings at:-

MARCONI INSTRUMENTS LTD.
LONGACRES, HATFIELD ROAD,

ST. ALBANS, HERTS.

TELEVISION

DEVELOPMENT

ENGINEERS

E. K. COLE LTD., SOUTHEND-ON-SEA, ESSEX.

Vacancies exist for suitably qualified

engineers at the Prittlewell works,

where the Development and Engi-

neering laboratories and workshops

are being extended. Interesting and

absorbing work in ideal conditions.

Write or call Personnel Manager.

MWTRADAR. Marconi's Wireless
Telegraph Company Limited,

Chelmsford, invite applications for the following
appointments in their Radar Division.

SYSTEMS DESIGN ENGINEER: Appli-
cants must hold an H.N.C. as a minimum
technical qualification and should have some
operational experience of ground radar
equipment. Experience in evolving radar
systems desirable.

SYSTEMS PLANNING ENGINEER. Ap-
plicants must have installation experience of
ground or ship -borne radar equipment.
Technical qualifications up to H.N.C.
standard desirable but not essential if
applicants have sound experience.

SALES ENGINEER. This appointment is
suitable for applicants who possess good
technical experience of ground radar, ob-
tained for example in a technical branch of
the R.A.F. This experience should be
coupled with a good technical qualification
such as a University Degree or H.N.C.

All the above appointments are permanent and
pensionable. Applications will be treated as
confidential and should be addressed to Mar-
coni's Wireless Telegraph Co. Ltd., Dept.
C.P.S., Marconi House, 336/7, Strand, W.C.2.
Please quote Ref. 2060A.
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APPOINTMENTS VACANT

'BELLING - LEE'
are looking for

RESEARCH ENGINEERS (Technologists).

For development of (I) VHF and UHF receiving aerials.

(2) Interference suppressors and screened compart-

ments. (3) Circuit protection devices (fuses, cutouts,

etc.). Minimum qualifications Grad.I.E.E., H.N.C.

(advanced) or equivalent.

RESEARCH ASSISTANTS (Technicians).

To act as assistants to the above. Minimum qualifications

O.N.C.

MATERIALS ENGINEER.

To study and advise on suitability of existing or new

materials for its products. Previous experience essential.

Minimum qualifications: a degree in chemistry and proved

knowledge of metallurgy.

TECHNICAL WRITER.

To prepare clear and concise reports from laboratory

notes and précis suitable for advertisements, trade and

internal circulation. This is a position for a man or

woman with moderate technical qualifications, but a

sound general education and a flair for writing are

essential.

As part of the Company's plans for
expansion the research department
has recently been enlarged, and we
have vacancies there for men and
women of ability for whom there are
excellent prospects of advancement.

We are well established and have an
excellent record of technical achieve-
ment and integrity in the radio and
electronic field: we manufacture an
extensive range which includes com-
ponents, fuses, cutouts, aerials, inter-
ference suppressors, screened com-
partments and electrical car acces-
sories.

We think that this range of activities
will appeal to those with a genuine
interest in electronics, particularly as
we do not " type " our research staff
but encourage them to move from
subject to subject according to their
aptitude and ability.

The establishment is pleasantly
situated on the outskirts of London
at the edge of the Green Belt, and
excellent facilities for further study
exist at the Enfield Technical
College: the appointments are per-
manent and include membership of a
pension and life assurance scheme: we
can arrange holidays this year.

Applications (which will be treated as
strictly confidential) to the Secretary,
Great Cambridge Road, Enfield,
Middlesex, should give all personal
details, experience, qualifications and
some indication of the salary expected.

BELLING &LEE LTD
GREAT CAMBRIDGE AD., ENFIELD, MIDDX., ENGLAND
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MWT RADIO AND RADAR RE-
-1- SEARCH. MARCONI'S

WIRELESS TELEGRAPH COMPANY
LIMITED offer opportunities for QUAL-
IFIED ENGINEERS & PHYSICISTS
for interesting appointments in their Re-
search Department near Chelmsford for
work on the following :

COMMUNICATION SYSTEMS

RADAR

GUIDED WEAPONS

MICROWAVE TECHNIQUES

APPLIED PHYSICS

The above appointments offer considerable
scope for advancement. Please apply, in
confidence, giving full details and quoting
Ref. 2300 to Mr. J. L. Scott, Dept. C.P.S.,
Marconi House, 336/7, Strand, W.C.2.

ELECTRONIC ENGINEERS

required by

ADVANCE COMPONENTS
LIMITED

for the design of electronic instru-
ments. Experience and an appre-
ciation of the problems of design
for production needed. A perma-
nent position in our pleasantly
situated new Works. Good salary.
Company Pension Scheme.

Apply to: The Technical Director,
Advance Components Ltd.,

Roebuck Road, Hainault, Essex.

MARCONI INSTRUMENTS LTD.,

TEST ENGINEER/INSPECTOR

required

DUTIES: Fault finding and testing of telecommuni-
cation equipments and industrial electronic
instruments on small scale production line
with interesting work on new projects as
developed.

QUALIFICATIONS: Wide practical experience of
test methods and equipments in H.M.
Forces or Industry backed by sound
theoretical knowledge. Candidates should be
first-class RADAR and RADIO Technicians,
preferably possessing Higher National Certi-
ficate, or equivalent in telecommunications.
Lack of academic qualifications should not
serve as deterrent to engineers of proved
ability.

Comprehensive pension and assurance schemes are
in operation and Canteen and Social Club facilities
are provided.
On well served transport routes.
Holiday arrangements made can be maintained.
Write for interview to:-

DEPT. C.P.S., 336/7 STRAND, W.C.2.

or call any day including Saturday mornings at :-
MARCONI INSTRUMENTS LTD.,
LONGACRES, HATFIELD ROAD,

ST. ALBANS, HERTS.

A book for every viewer, home -

constructor and service engineer

Correcting
TELEVISION PICTURE

FAULTS

By John Cure and Leonard Stanley

Uses about 150 remarkable photographs of
actual faults appearing on the screen of a tele-
vision receiver to enable quick diagnosis of
trouble. The accompanying text explains what
action can be taken to remedy the faults and
is primarily written in everyday language for
the ordinary viewer. Further details of a more
technical nature are included in differently
displayed text for the service engineer, the
advanced amateur, and the home constructor.

7f" x 4k" 77 pp. Illus. 3'6 net. By post 3/10.

Over 150 illustrations of actual picture faults
from all booksellers

!life & Sons Ltd., Dorset House, Stamford St., London, S.E.I
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NEW RESEARCH & DEVELOPMENT ESTABLISHMENT

GOODWYNS PLACE,
DORKING, SURREY

AN OUTSTANDING OPPORTUNITY TO JOIN LEADING RESEARCH

TEAMS IN THE FIELD OF ELECTRONIC ENGINEERING

The SOLARTRON ELECTRONIC GROUP offers

excellent opportunities for progressive careers at its new

Research Laboratories, designing and developing the

electronic equipment of the future in the instrument and
automatic control fields. With the successful Solartron
Electronic Group you will find a fresh and stimulating
atmosphere, the encouragement of individual responsibility,
and superb test equipment facilities.

PROGRESSIVE OPPORTUNITIES FOR

SECTION LEADERS
With experience in leadership and proven ability in original
circuit design work of advanced nature in the following fields:
OSCILLOSCOPES. ELECTRONIC TEST EQUIPMENT. Candidates must
sincerely believe in their ability to produce designs which will
reach a new high in world standards.

PROJECT ENGINEERS

V4

Skilled in developing electronic equipment from basic circuitry,
and with a working knowledge of production design require-
ments. Men with drive, ambition, and a good eye for detail
are particularly required.

JUNIOR ENGINEERS /
With a sound theoretical background and keen to learn all
aspects of instrument and automatic control equipment design
practice. Degree, Higher National Diploma or Certificate, or
equivalent experience essential.

Because these are outstanding opportunities recruitment will
be very selective and will continue for several months.
Salaries will be relatively high to match the standard required.

*Apply in writing, giving full information, to the Personnel Director:

THE SOLARTRON ELECTRONIC GROUP LTD
Queens Road,ThamesEin,re
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NEW G.E.C. MOBILE RX/TX complete with 12 v. rotary
power unit, 80.9. 81.1, 81.3 Mcls, 7 watt output. Special price f25.
1294 RECEIVERS in good order, 420 each.
MULTI -RANGE TEST METERS by Weston, Radio City Pro-
ducts and other well-known makers.
SPECIAL OFFER of Constructor's parcel of 100 assorted resistors
comprising .4,4, I and 2 watt from 10 meg.-22 ohms, 1216.
MEGGER SAFETY OHMMETERS. Perfect, E3.
H.R.O. SENIOR RECEIVERS, With A.C. P.P., 5 coils, 428.
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from
30 Mc/s. to 50 KcIs., 420 each.
HALLICRAFTERS SX28, S27, S41, 538, etc. Perfect cond.
AR88LF, AR88D, CRI00, from stock.
CANADIAN R.103 RECEIVERS, as new, modified, "or A.C.
working, f14.
A.C./13.C. MOTORS suitable for sewing machines, 47/6 each.
A.C./D.C. 12 v -IS v. MOTORS, long spindle for models, Bl-
each.

NEW M/C MICROPHONES, hand type, with 12 yds. heavy
duty screened cable, E3 each.
TEST EQUIPMENT. We hold a comprehensive stock. Multi -
range meters at 1,000 and 20,000 o.p.v., valve testers, signal genes.
RECTIFIERS, 12 v., bridged, 8 amps, 18/6 each.
MAINS TRANSFORMERS. 350-0-350 v. Ellison at 120 mA.
6.3 v. 5 a., C.T. 5 v. 3 a., 37)6. Full range of all types of Ellison
products in stock.
F.M. DEVIATION METER in perfect working order, £20.

PARTRIDGE TRANSFORMERS, 100 mia. 250-0-250 v., 6.3 v.,
110-230 v. input. £1 each.
H.R.O. COIL, 0.48-0.96 Mc's., etc.. at £2/5/ -per coil.
Your post enquiries welcomed. S.A.E. for reply, please. Orders,
C.W.O. or pro -forma invoice, no C.O.D. Prices quoted do not
include carriage and packing.
Callers welcomed-all stock must be cold within six months.
Great Bargains.

SERVICE RADIO SPARES
4, LISLE STREET, LONDON, W.C.2

Telephone : GERrard 1734

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustrated
Cash Prices and Special Credit Terms

Cash Price Deposit
8 monthly

payments of
£38 0 0 f4 8 8

840A £55f55 0 0 E464 88 48 16 8 4
750 E78 0 0 E9 2 0 49 2 0
680X E120 0 0 f14 0 0 E14 0 0

Carriage paid per passenger train
Model 840A, is for A.G. or D.C. 110/250 v. making it especially suitable
for universal use. 750 and 680X 110/240 v. A.G. The very large tuning
dials are clearly marked with band spread logging. Silky gear driven
flywheel loaded tuning mechanism. These sets are the choice of the
discerning professional and amateur users. Descriptive literature
gladly forwarded.

Latest EDDYSTONE Component Catalogue 1/,

The

Eddystone

Specialists

igaBBINI. SERVICES LTD
55 COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 ESTAB. 1935

Branch Address: MARKET CROSS. ORMSKIRK

FM/AM RECEIVERS
AND TUNERS-

BEL, MARLBOROUGH YARD,
LONDON, ARCHWAY, N.19. ARChway 5078

No. 19 WIRELESS SETS
WANTED

QUANTITY OF MK. 1 1 1 REQUIRED BY
EXPORTERS. ALSO SPARE PARTS. STATE

PRICE AND QUANTITY.
BOX. NO. 3163.

RADIO & TELEVISION COMPONENTS
WE OPERATE A PROMPT & EFFICIENT

MAIL ORDER SERVICE
"VIEWMASTER" 8,..,TELE-KING" specialists
Easy terms available, Stamp (only) for lists.

JAMES H. MARTIN & CO.,
FINSTHWAITE, NEWBY BRIDGE,

ULVERSTON, LANCS.

PRINTED CIRCUITS
TECHNOGRAPH PRINTED CIRCUITS LIMITED

pioneers in the development of printed circuits and proprietors of
world patents in this field, have many years' experience in the applica-
cation of this technique to a wide variety of industries including
telecommunications, electronics, aircraft production and electrical
engineering.

Their services and the benefit of their experience in these and
related fields are available to companies considering the use of this
rapidly expanding technique, either by way of manufacture or the
granting of licences to suitable parties. Firms interested are invited to
apply for further information on the processes and patents available.

TECHNOGRAPH PRINTED CIRCUITS LIMITED
32 Shaftesbury Avenue, LONDON, W.I

Telephone: GERrard 4532

" DIPLOMA " HEADPHONES

Lightweight High Resistance (4,000
ohms). Complete with cord.

17/6
Ideal for CRYSTAL SETS

The ' TYANA ' Standard Solderi ng Iron

...a. - -
 Adjustable Bit.
e Weight approx. 4 ox
e Heating Time 3 min.
0 40 Watt economy Con-

sumption.
0 Standard Voltage Ranges.

16/9
Replacement Elements and Bits always

available.

KENROY LIMITED
1521297 UPPER ST., ISLINGTON,

LONDON, N.1
Telephone: CANonbury 4905-4663

gis.......................pNip.p......,.........,..0
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PYE

TELECOMMUNICATIONS

LTD.

Ditton Works, Cambridge

invite applications from both

SENIOR and JUNIOR ENGINEERS

for permanent and progressive employment in

the

AERONAUTICAL DIVISION,
for the development and installation of ground

to air projects, and the design of airborne
communications and navigation equipment.
Experience in transistor circuitry advantageous.

Applications, giving full details of experience

etc., should be addressed to the
PERSONNEL MANAGER

quoting reference TB/A.

MARCONI INSTRUMENTS LTD.,

TEST ROOM PERSONNEL REQUIRED

DUTIES: Testing and calibrating of a wide range of
telecommunication and industrial electronic
instruments.

QUALIFICATIONS: Completion of recognised
engineering apprenticeship, or H.M. Services
Radio School training with good subsequent
experience in the electronic field. Ordinary,
or Higher National Certificate very desirable,
but younger men with G.C.E., or, higher
education with City and Guilds standard in
electronics, or, communications, will be
considered. Some knowledge of industrial
instruments would be an advantage.

Comprehensive pension and assurance scheme is in
operation and Social and Sports Club facilities are
provided.
On well served transport routes.

Write for interview to:-
DEPT. C.P.S., 336/7 STRAND, W.C.2.,

or, call any day including Saturday mornings at:-
MARCONI INSTRUMENTS LTD.,
LONGACRES, HATFIELD ROAD,

ST. ALBANS, HERTS.

WEBB'S SERVICE
DEPARTMENT

Renovation and re -alignment of
Communications Receivers a
speciality.
We can also offer skilled overhaul
of High Fidelity Amplifiers and
Equipment.

WEBB'S RADIO
14 SOHO STREET, LONDON, W.1

Service Dept. - 'Phone GERrard 7308
Sales Dept. - 'Phone GERrard 2089

"Radiospares'
Quality Parts

The
Service Engineer's

First Choice

*

WANTED
B. C. 312
B. C. 342

Receivers. We will pay

£28
each for sets in good condition.

P.C.A. Radio,
Beavor Lane, Hammersmith, W.6

RiVerside KOS

ALWAYS "FIT"

SUSPENSION DRAWER SLIDES, SUN and PLANET FRICTION ELIMINATION and SHEAVES

Ask for Brochure and pages 47, 49 and 53

Engineers, Patentees and Sole Manufacturers

AUTOSET (PRODUCTION) LTD., DEPT. "H," STOUR STREET, BIRMINGHAM 18
Tel.: EDG 1143 (3 lines) Please mention Wireless World ESTD. over 35 years
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ELECTRONIC
ENGINEERS
Opportunities exist at the Chadderton

Factory of

MESSRS.
A. V. ROE & CO., LTD.

for Electronic Engineers for develop-
ment work on Servo Systems associated

with the control of

SUPERSONIC
AIRCRAFT

Qualifications:

Physics or Electrical Engineering Degree
or H.N.C. in Electronics or Electrical

Engineering.

Applications should be addressed to:-

The Personnel Manager, A. V. Roe & Co.,
Limited, Greengate, Middleton,

Manchester.

111111111111MIN h011in111111

ENGINEERS !
Whatever your age or experience, you must read
"ENGINEERING OPPORTUNITIES." Full details of
the e,a,t way to pass A.ALLMech.E., A.M.I.C.E.,
C. &G. (Electrical, etc.), General Cert.. etc., on

"NO PASS-NO FEE"
terms and details of
Courses in all branches
of Engineering -
Mechanical, Electrical,
Civil, Auto. /keno.,
Radio, etc., Building,
etc. If you're earning
lessthanglaaweek,tell
us what interests you
andwriteforyourcopy
of " ENGINEERING
OPPORTUNITIES"
today-FREE.

144 PAGES
reef

B.I.E.T.
387 College House, 29-
31, Wright's Lane,
London, W.8.

188-ritift ENSTITOTE Of' ENAINEEHIN8 OL9871

SHORT BROTHERS

& HARLAND LTD.

A

SENIOR

MATHEMATICIAN
is required for the

ANALYTICAL SECTION

of the

RESEARCH DEPARTMENT

Applicants should possess a Degree,

preferably with Honours, in Mathe-

matics, Physics or Electrical Engineering,

and should have had some experience

of the theory of feedback systems and
servo -mechanisms.

The work is concerned with guided
missile and navigational systems, auto-

matic pilots, analogue computors, flight

simulators, servos and automatic control

developments. The Appointment is

Permanent and Pensionable.

The Organisation is expanding and its

Laboratories and Equipment are all new.

Salaries and prospects are good.

Assistance with Housing and with

removal expenses.

Apply with full details to:

Staff Appointments Officer,

SHORT BROTHERS & HARLAND LTD.,

P.O. Box 241, Belfast,
Quoting S.A. 164.

SENIOR

ENGINEER

-"IIISEPTEMBER, 1956

wanted by

Felgate Radio Ltd.

Degree or similar qualification
necessary. Candidates who have
been associated with production

will receive preference.

Duties include the design of
domestic radio and television, high
fidelity audio equipment and
miniature transmitter receivers.

Apply Managing Director :

FELGATE RADIO LTD.
Felgate House, Studland Street,

Hammersmith, W.6

WHY WASTE TIME

Give that set its best chance

FIT QUALITY COMPONENTS
Catalogue 1/-,

ALL POPULAR CIRCUITS

COVENTRY RADIO
EST. 1925

189, DUNSTABLE ROAD,
LUTON BEDS.
Phone: Luton 2677
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RANK PRECISION
INDUSTRIES (B.A.F.) LTD.
have vacancies for

EXPERIENCED
INSPECTORS

in ELECTRICAL AND
MECHANICAL TEST

DEPARTMENTS.
H.N.C. (Mech.) or (Elect.)
Engineering an advantage. Per-
manent and pensionable appoint-
ments. Five-day week. Sports
and Social Club. Applications
in writing stating age, exper-
ience and qualifications to, or
call for interview,

PERSONNEL MANAGER,
RANK PRECISION INDUS-
TRIES (B.A.F.) LIMITED,

Woodger Road, W.12.

A Vacancy exists for one Senior
Design Draughtsman possessing
several years' experience in the
design of Electronic Equipment.
This post offers considerable scope
for interesting and original work
with the opportunity of advance-
ment in a new, expanding unit.
Applicants should have had at
least three years' experience in a
similar capacity and possess H.N.C.
Electrical, or equivalent. Please
write giving details of age, qualifica-
tions and experience to PLESSEY
NUCLEONICS LTD., WEEDON
ROAD, NORTHAMPTON,
QUOTING REFERENCE P.N.8.

GRADUATES REQUIRED FOR GUIDED WEAPONS

WORK IN AUSTRALIA

A number of positions exist for Mathematicians or Physicists for interesting
work in the Australian Division of Sir W. G. Armstrong Whitworth Aircraft
Limited.

These positions offer an attractive career in the Guided Weapon field to
applicants who have a genuine interest in work associated with the analysis
and interpretation of flight trial results, and while previous experience is
desirable it is not essential.

The salaries are generous and successful applicants will also be eligible for
our excellent superannuation scheme. The Division is located in Salisbury,
South Australia, and passages will be provided for candidates and, if married,
for their families. Assistance will also be given in obtaining housing.

All replies should be addressed to:-

Technical Appointments Officer,
Sir W. G. Armstrong Whitworth Aircraft Limited,

Baginton, Nr. Coventry.
Quoting reference A.DIV./8

RADIO AND TELEVISION
SERVICE ENGINEERS

QUALIFIED MEN FOR
HAMMERSMITH AND PLAISTOW

E. DEPOTS

5s. Old. per hour. Time and half over 44.

T.U. conditions. Pension scheme.

Holiday and sickness benefits. Staff canteen.
Superannuation Scheme.

Apply to - Staff Office,
London Co-operative Society, Ltd.,
54, Maryland St., STRATFORD, E.15

RANK PRECISION
INDUSTRIES (B.A.F.) LTD.,
have vacancies for experienced
DESIGN DRAUGHTSMEN
and DRAUGHTSMEN.
The work is of an interesting
nature in connexion with Pre-
cision Optical, Mechanical and
Electronic Instruments; also,
Sound Recording and Reprodu-
cing Equipment. H.N.C. in
Electrical or Mechanical Engineer-
ing desirable, but applicants must
have reached O.N.C. standard or
equivalent qualification. Per-
manent and pensionable appoint-
ments. Canteen. Sports and
Welfare facilities. Please apply
to:

The Personnel Manager,
RANK

PRECISION INDUSTRIES
(B.A.F.) LIMITED,

Woodger Road, W.12.

rp LESSEY
NUCLEONICS

have a vacancy for a Senior Electronic
Engineer with experience in the design
of pulse circuits and an interest in the
application of electronics to nuclear
problems. The successful applicant
will be expected to carry out original
design on a variety of interesting
problems and be able to operate with a
minimum of supervision. An attractive
salary is contemplated, dependent upon
qualifications and experience which
snould be a degree in Physics or Elec-
trical Engineering, plus two to three
years experience in a similar field.
Please write stating full details to:

PLESSEY NUCLEONICS LTD.,
WEEDON RD., NORTHAMPTON,

QUOTING REFERENCE P.N.7.

SENIOR ELECTRONIC ENGINEER

SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED
require an Assistant Chief Electronics Engineer to undertake work on general tele-
communication problems. His main responsibility would be to take charge of the
Electronics Laboratories but he would also be required to cover other sections of the
overall development programme.
The appointment is of a senior nature carrying considerable responsibility and offering
ample scope for initiative and the development of new ideas. The successful candidate
will also be intimately connected with the expansion of laboratory facilities now in
progress.
Applicants should have a minimum of five years experience in research and development
in electronics or light current electrical engineering or equivalent experience. Quali-
fications should include a good degree in Physics or Engineering, it is also desirable that
candidates should be corporate members of a senior engineering institution. Although
not essential, Service radar or radio experience would be an advantage particularly in
the guided weapons field.
The salary scale will be commensurate with the high degree of responsibility associated
with this senior post, and an attractive superannuation scheme is in operation.
Applications will be treated in the strictest confidence and should be addressed to:-

Technical Appointments Officer
Sir W. G. Armstrong Whitworth Aircraft Limited,

Baginton, Nr. Coventry
Quoting reference E/2.
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BRITISH
SAROZAL
LIMITED
PRESENTS:

R.C.A. Model AVT-22-B
5 KW COMMUNICATIONS & BROADCAST

TRANSMITTER (for export only)
* We are pleased to offer the RCA AVT-22-B Transmitters and the associated equipment (Master Oscillator, Power
Transformer, Modulation Transformer, Crystal Oscillator, Electronic Keyer, 3 -phase Auto Transformer (400/230 v.
18 KVA) and Portable Broadcast Amplifier).
The transmitter combines the highest efficiency compatible with communications and broadcast standards. Design
features include drop -down and slide -out units for easy access, protective interlocks, optional electronic telegraph
keying and safe operation in the temperature range - 40°C to 55°C, 95%humidity.

* MASTER OSCILLATOR AVT-22
The AVT-22 Master Oscillator is a highly stable source of RF
power which may be utilised as an exciter at any frequency
between 2 and 20 Mc/s. In conjunction with the AVT-22-B
the unit is used for frequency modulation of telegraphically
keyed CW signals. The Master Oscillator delivers a signal
with a maximum deviation of ± 500 cycles (1,000 cycles swing)
in the carrier frequency.
The Master Oscillator can be used with any type of Transmitter
and is composed of the following major items: -

Oscillator Unit
Tone Generator
Regulated Power Supply Unit
Auto Transformer
Transmission Line Cable 50ft. long
set R.C.A. Tubes.

*TR-50 SERIES We are now in a position to speed up delivery of our well-known Series of TR-50 Transmitter -Receiver Installations
(50 watt power output, 1.5-12 mcfs, 12 v. 24 v. or 115/230 v A.C., full set of equipment spares for 5 years' operation).
* R.C.A. Speech Inversion Equipment (ask for details).
* We can help you with most of your communications and broadcast problems (short wave and medium wave Broadcast Transmitters, Studio
Equipment, etc.). Your requirements can be fulfilled, without delay, at low cost with fully approved equipment.

* BRIEF SPECIFICATION AVT-22-B
Power Output: 5 kW.
FREQUENCY RANGE: 2.5 to 19 mc/s in three bands, crystal
or master oscillator controlled.
EMISSIONS: Al, A2 and A3.
MODULATION: High Level Class B.
SPECIAL FEATURES: On telegraph, electronic keying up to
400 words per minute. Facility for optional use on half power,
The equipment matches a resistive antenna or line load 50
to 1,000 ohms.

BRITISH SAROZAL LIMITED ELECTRONIC WORKS
1-3 MARYLEBONE PASSAGE - MARGARET STREET - LONDON - W.I
Cables: SAROZAL, LONDON Telephone: LANgham 9351 (3 lines)

A.I.D. and A.R.B. Approved.

Z. & I. AERO SERVICES LTD
Fully Serviced and Guaranteed Test Equipment

LAVOIE

MODEL
105-SM

(TS -127-U)

WAVEMETER

357 to 725 mc/s
This is a portable Precision Heterodyne
Type Frequency Meter.
* High Stability.
* Light Weight.
* Automatic Time Switch for consistent

reading.
* Individual Calibration.
Power Supplies: 1.5 v. and 45 v. Dry
Batteries.
PRICE, perfect operating condition, E25.
PRICE, brand new, in original case and
complete with accessories and spares,
E32 10/,

MARCONI TYPE TF-428 (or equivalent
ex -service type) valy, volcm...cers, range
0-150 volts, f17.

MARCONI TYPE 12 OSCILLOSCOPe
Pedestal Model, I2in. screen, single beam.
Time base 3 to 30,000 c/s. Eminently suitable
for demonstration purposes.
PRICE E45.

MARCONI TYPE TF-329C " Q " METER.
" Q " range -I0 to 500, frequency range
.5 to 50 mc/s., EN.

A.G. WAVEMETER, 0-100 watts scale,
multiplier position XI, 2, 5, 10, 20, 50, 100
and 200
PRICE, in perfect operating condition, E42.

SIGNAL GENERATORS.
Marconi Type TF-144G, 85 kc/s to 25 mc/s, M.
Marconi Type TF-390G, 16-150 me/s., E25.
Marconi Type TF-517E, 150 to 300 mc/s., E30.
Marconi Type TF-517F, 18-58 mc/s. and 150-
300 mc/s., E35.
Marconi TF-675D Modulation Generator
(Pulse Generator), repetition speed 500 to
3,000 c/s., pulse width 2.0 to 12.5 microseconds,
E25.
1-222 Crystal Controller Signal Generator,
range 8-15 mc/s. and 150-230 mc/s., E13/5/..
Type 804 General Radio/Federal Radio
Signal Generator, range 7.5-330 mc/s., E65.

TS -34 -AP PORTABLE OSCILLOSCUrL.
2in. tube magnified to 3in. field with a built-in
lens.
Viewable Waveforms: 30 c/s.-1 mc/s. (sine -
wave): .25-30,000 microsec. (pulse). Input
voltage .1-300 volts.
PRICE, brand new, in carrying case and com-
plete with full range of accessories, C35.
Voltage Divider for the above, Type TS-89/AP,
extending the range to 20.000 volts. ill

DUAL PEN EVieFtSHED VOLTAue
RECORDER. Range 160-240 volts, 8 -day
clockwork chart drive, complete with 12
charts, spare pens and accessories, E75.

WINSLOW TYPE 301 WHEATSTONE
BRIDGE, with built-in Galvanometer,
4 -decade type. Multiplier switch positions:
1/1000, 1/100. 1/10, 1/9, 1/4, I/I, 10, 100.
PRICE E22.

R-65lAPN-9 Receiver -Indicator Units (LORAN)
compete and released to A.R.B. requirements
PRICE, F.O.B. London, II.20

We urgently require Communication Receivers
BC -342 and B -C312 (unmodified)

Please write for details of the above and other
Test Equipment and Communication Receivers
to :

Z. & I. AERO SERVICES LTD.
19 Buckingham Street, London, W.C.2.

Telephone: TRAfalgar 2371'2'3.
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Wireless World Classified Advertisements
Rate 7/- for 2 lines or less and 3/6 for every additional

hoe or part thereof, average lines 6 words. Boo Number:
2 words plus 1/-. (Address replies: Box 0000 clo "Wireless
World" Dorset House. Stamford St.. London. S.E.1., Trade
discount details available on application. Press Day
October 1956 issue, Thursday, August 30th. No respon-
siblity 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
SHIRLEY LABORATORIES. Ltd., 3, Prospect

Place, Worthing. Sussex, Tel. 30536.
THE JTR/S1 stereosonic tape recording and
replay amplifier, separate meter monitoring on
record and playback on both channels, 13watts
C/P each channel, 96gns; TWA/15 tape record-
ing and reproducing amp.ifier. 13watts 0/P, for
Wearite and Collars) decks. 45gns; TW/PA
recording and replay pre -amplifier. 3Ogns; both
with valve voltmeter monitoring: type 613/1-I5E
high-fidelity amplifier, exceptionally wide tone -
control system. 40mv sensitivity. 20gns: with
two inputs and 3 -position gram filter. 22gns:
specialized amplifiers for the musical and
scientific industries including the Mullard
20watt. [0095
SPENCER -WEST Distribution and Communal

Reception Amplifiers cater for all require-
ments. -Full data and leaflets on request to
Spencer -West, Ltd.. Quay Works, Great Yar-
mouth. Norfolk. Tel. 4794. [0007

RECEIVERS AND AMPLIFIERS -
SURPLUS AND SECONDHAND

11L/R0 Rx's and coils in stock. also AR88.
BC348R. CR100. etc -Requirements please

to R T. & I. Service, 254, Grove Green Rd.,
London. E 11 Ley 4986. foosi

WIRELESS WORLD " 7 -valve F.M. tuner
unused with cathode follower, magic

eye and power supply, fitted with latest type
F.M. components including specified tempera-
ture compensating capacitors: price £14/15. in-
cluding 7 valves, approx. half original price.
exceptionally good reproduction, ideal for use
with all high fidelity amplifiers and recorders:
as above, but including high-grade cabinet
14qinX9i/einX9in with slow motion tuning
indicator. £18/10, limited number; bargain. -
Box 1919. [6154

NEW TEST EQUIPMENT
I.M. TV signal intensity meter, directly

S calibrated in microvolts. Indispensable for
TV aerial and feeder installations. and finding
that " elusive fault." -Send for full details to
Radio -Aids, Ltd., 29, Market St., Watford.
Tel. 5988. [0170

TEST EQUIPMENT -SURPLUS AND

ADMIRALTY wavemeter 061, oscillator 035.
supply unit spare crystal and oven calibra-

tion charts, handbooks, 230v 50cy, excel. cond.:
R1294. spare CV52, handbook, good order,
offers? -Box 3140. [6204

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.

TEST EQUIPMENT WANTED
[0056

WANTED.
Cossor model 1035 oscilloscope,

state condition and price. -Box 3139.
[6203

DYNAMOS. MOTORS. ETC. -SURPLUS AND
SECONDHAND

ROTARY converters .3. .75, 1.5 & 3kw.
200/230v d.c.-230v a.c., the last two with

transformers. starters. field regulators: from
£8 to £33.-H J. Mugdan, Ltd., 23, Brook
Mews North. London. W.2. Pad. 5210. [61902000c/5 motor -alternator sets. moot 220v

d.c.. output 80v. 1ph, 2.030c/s, 6.25amps,
500VA. complete with starter, fuses, control
panel and voltmeter, all mounted in ventilated
steel cabinet 14inX26MX49in high, new in
original cases; £16. carr extra.
P. B. CRAWSHAY, 94 Pixmore Way. Letch
worth Herts Tel 1851 fOOCK

BRIDGE rectifier units, quantity of new,
unused ex Ministry of Supply, by S.T. & C..

Ltd.. 200-250/1/50 In 70-90. 100V, 16 amp D.C.
out, or will charge 54. 2V cells at tropical
rating up to 125°F. at normal temp., rect out-
put 32 amp. rotary switches. fuses, V meter.
steel case. 4ft gin X3ft 61.11X1ft 6in approx
wt. 3cvet. Suit home or tropics; £25 each.
carr. free England.
NEW R.A.F. charging cut-outs, 12 also 24V
40amp p. 1/-. 60 amp, 19/6 p. free.
T. W. PEARCE, 66. Gt. Percy St.. W.0.1.

1.0012

Partridge
TRANSFORMER

1

e

L

MOUNTINGS

I

open

- - potted - -

hermetically
- - sealed -

. . . which

OW MI,

do you prefer?
Above are illustrated 3 alternative
mountings available in the Partridve
range of components specified for the

Mullard High Quality Amplifiers.
Send for complete details of standard

and special transformers.

PARTRIDGE.
TRANSFORMERS LTD
TOLWORTH SURREY

Phone : ELMbridge 6737/8

NEW COMPONENTS

ELECTROLYTIC
condensers, 24 u.f., 600v

workings, 2/6, p. & p. 9d; also power
packs, 500v 200 m.a., £5: 1,000v. £8.-Telernit,
596. College Rd.. Birmingham, 23. [6198
CRYSTAL microphone inserts (Cosmocord

Mic 6/4). in popular demand by Hams and
sound engineers: guaranteed newly made and
boxed; 15/6 cost free --Radio-Aids. Ltd 94Market St., Watford, Herts. [0169

CONSTRUCTORS. -Every type of component
part supplied for constructors, brand new

and all guaranteed, at below list price; alltypes of condensers, resistors, valves andtransformers: stamp for lists; very quickM.O.S.-D. R. Smith. 47, Stannary St., Hali-
fax. Tel. 66865. [0004

COMPONESECONDHAHTv-S1/11NDPLUS AND

RADIO CLEARANCE. Ltd.. 27, Tottenham
Court Rd., London. W.I. Tel. Museum

3188.
ELECTROLYTICS: Capacity. voltage, size, type
.f mounting, price post paid. 25. 25v, 50034.
:V/E. 1/3; 500. 12v, 34X34. W/E. 2/1: 1.000+
1.000, 6v. 1X3. clip, 3/3; 1.000. 6v, 1X2. clip
2/3: 1.000+2.000 6v 1X3 clip. 3/9: 100. 12v
aXIkt. clip. 1/9; 2,000. 12v, 1af4X2. clip. 3/6

4430. 25v. 3)(134, clip. 1/9: 100. 25s. %XIV, 2/-
,000. 25v, 1X3, clip. 4/-; 3.000, 25v. 13/4X414
if-; 5.000, 25v. 154X41.4 6/6; 2.500. 50v. 134 X
Vie. 6/6; 5. 150v. X164. W/E. 1/3: 8. 150v.
,,X11/4. clip, 1/3; 40+4 150v. 1X2. clip. 2/9;

.00. 275v, 1.1,4X3. clip. 3/-' 60+250. 275/350v.
130(4% clip. 6/-: 8. 450. 34)(2. clip. 1/9: 16+
16+8, 350/425v. 1.34)<2. lug. 4/3; 20+10 450v.
1X3. clip. 4/-; 8. 500v. 13/4X234, clip. 2'3: 32+
2+8. 350/4250. 154X3, clip. 5/-; 32+32.

:50/425v. 13ftX2. clip. 4/-: 100. 350/425o. 13/4<3. clip. 4/-; 2, 350v. 50(2. 1/3; 16+16. 350v.
X2. clip. 3/6; 16+18. 275v. 1X2. clip 3/-;

12+32+8. 275v. laltX2. clip, 4/3; 100+200.
150v. 134X41/.5. clip. 7/-; 50+50. 350v. I34,X3,
ug. 4/6; 200. 250v. 134,)<3. clip, 3/6: 16+8+4.

275v. lug. 3/-; 200+250+250. 275v. 2X414.
lip. 8/6; photoflash types, 1.000mf. 200v.

134x415. 12/6; all ALI cans, some with sleeves.
MI voltages WKG. curve V where marked, all
sew stock. guaranteed.
TELEVISION chassis, cadmium plated. steel.
ize 14 X13 X2I4in complete with 13 valve
solders (9-B9A Pax. 1-B9A Cer. 2-B70 Cer.
-Int. Oct. amph), 20 various tag strip cut

sway for metal rect., line trans., etc.: 9/11
ach st paid.

191ONTpo and rear tube mounts to fit above
'hassis. 3/- pair post paid
'.M, focus rings. wide angle. tetrode tube.
ully adjustable, 9/11. post paid.

SCANNING coils. wide angle, with mounting
ugs. 19/6, post paid.
'INS trans.'' 340-220-0-220-340v. 220mA. 4v

3 5A. 4v. 3A. 4v. 1.5A. 2v 1.5A. 4v. 6.5A Psi
205-225-245v. 30'- post paid

MAINS trans.. 250-0-250v. 120mA. 6.3v 2.5A.
.3v, 0.6A. Pd 0-110-125-150-205-225-245.

16/6 post paid.
T.V.IF's 34Mc/s. 2nd. 3rd. 4th. vision cans

r3/16X13/16X21/v. slug tuned, set of three
1/6 post paid.
2ADIO CLEARANCE. LTD., 27. Tottenham
Court Rd., London. W.I. Tel. Museum 9188.

30 arnITIrginalIV

[0015

&WC
x 87/sin high.
OFFERS to Southern Instruments. Ltd.,
Camberley. Surrey. 16211
COUTHERN RADIO SUPPLY, Ltd.. 11. Little

Newoort me (sodas r' 2 See our dis-
played advertisement, page 172.
GOVERNMENT Surplus Illustrated Catalogue

No. 12 containing over 400 items of elec-
trical. mechanical and radio equipment for
experiments etc.: price 1/6. post free. -Arthur
Sallis. 93 North Rd. Brighton. Sussex 10093

MAGSLIPS at low prices, fully guaranteed,
3 in Resolver No. 5 (AP 108611, 50v.

50c4s. 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

NEW GRAMOPHONE AND SOUND
EQUIPMENT

TRANSISTOR pre -amps for tape playback:
I EP 5

RECORDING units osc erase and bias, with
mete, levet 17gns. R/P amps, 6 watts 0/L.
25gns
REFLECTOGRAPH tape -decks. now £36:
Stereosrn.c. f53 / 6/8.
COLLARD. Wearite and all decks and amps
availsole
HARD7NG ELECTRONICS, 120a. Mora Rd..
Cricklewood. London, N.W.2. Tel Gladstone
1770 f0032
PHOTO-OPTIX. the tape recorder specialists.

offer you a complete range of recorders
including Ferrograoh. Simon. Grim/lig, E'iza-
bethan, Philips and the " Presstomatic," their
new recorue, u Ito tne latex ...o.,aro auto-
matic twin -track Tape Deck, all available on
very easy terms, send ior leaflets or call and
hear them demonstrated.-Photo-Optix (Lon-
don), Ltd. (Dept W.W.), 73-75, Praed St..
London. W.a. Pad. 2891. [0211
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BENSON'S
ETTERARGAINS

BRAND NEW. C01.111.5.1E5 rereivers. 1.5. 3 mce. with 6
valves, 551, (post 3/-). AN1PPN-1A. 214(234 mcs
with 2/6AK5. 3/90141. 5/9002. aerial, leads, 6 v. vibra.
pack, phones (lightweight) and handbook, 95/-. AN/
PPN-2. as above but with 11{5. 3/185. 513A5 and double
output 2 v. vibrapack, In zipped satchel. 1201-. VIBRA-
PACKS: Mallory 12 v. to 250 r. 80 nut. (lynch.. reversible,
18/6; Jeff Travers 12 v. to 150 v. 30 01st synch., smoothed,
15/6; 12 v. to 110 v. 30 mA. stabilised, 12/6. (P.)'. 3/ -
each. SPEAKERS, tr new; round metal (nine. 27/6.
EDDYSTONE RXS.P40 (845013) 85-95 ince. 1.F.2.9 moo.
10 FlOyes, 30/-; 845/B Power Unit 30/- (both used;
Poets each. 8/-1. RICS.112/114 (1111987), with 3/EF91.
2/EL91, 5 gang tuner. new, 37/6. Circuit 1/-. MOTORS:
Gram., 230 v. Induction, 78 r.p.m. with governor (Gar-
rard), SIX- (post 2/91. SYNCH. 230 v. geared to l r.p.m.
final.. new. 22/6: Synch. 100 v, 8,000 r.p.m. IOVA..
10/, INDICATORS, type ill, BOW, 45/. (can. 7/6).
SUPPRESSORS, radio interfemnce, exA..5.L. 5/6 (Poet
2/.). BRAND NEW UNITS. TYPES R.P. 26 or 27. 2716
(postage 2/0); RF24, ISF25, soiled. 10/6. AERIAL
RELAYS (co -axial) c/o 12/24 v., 7/6. TYPE 78A, 24 v.,
or manual 15/- (poet 2/9). DYNAMOTORS, D.C., 8 v.
input, 250 v. 80 mA. output, 11/6. Filters for these.
216. EDDYSTONE 12 v. to 190 v, 75 mA., cased. 15/ -
(Post 3/-). 11 v. to 300 v. 200 mA., cased, 13/6 (car`. 8/61.
CLOCKWORK Contactors, 2 Impulses per sec., 8/6.
U.B.A. type. small, 9/6. THROAT MACS., U.S.A., new,
2/6. METAL RECTIFIERS: 600 v. 30 mA 6/-. 500 v.
500 mA.. 10/6. 1,1/00 v. 30 151A., 7/6. POWER UNIT
301. Input 200/260 v. A.C. Outputs, 250 v. 80 MA.,
D.C., 8.3 v., 3 a. A.C. 1111,1 24 v. 1 a. D.C., new, 40/ -
(poet 2/6). Auto -transformers, 110/230 v, 450 w.,
brand new, SW-. SPLITTERS, 15 a 0.E.C.. D.P. switch.
4 fuses. new. 15/6. LF. AMPLIFIER 178. 13.0 niers
with valves, 15/6 (Postage 2/6 each). BENDIX RA -10.
4 Wavebands. 8 valves, new, £3/10/- (car`. 10/-).
RELAYS, 6 v. 2 break, 116. I.F.T.'S 10/13 mc/e., can-
ned, new, 1/3. R115.5 Co//packs, new, 12/6. Coed.
9/6. CHOKES, L.F. Ferranti, 1013, 150 ma., screened,
7/6; 1011, 2110 nut., 8/6; 514. 200 mA., 5/6. TRANS-
FORMERS, new, Primary 230 v. 50 c. Sec.. 66, 69, 73, 155,
165, 175 v. IIW 0.5 A; (additive to 221.247 v.), 15/ -
(care. 2/0). R1392A. 100/150 Me/s., 13 valves, used, good
condition (damaged meters), £4 (eerr. 10/.). 81855 IF
Strips only, complete, new, with valves, 25/-; lees, valves,
12/6 (post 2/6). XTALS. Octal, 6.3 mole. and 8 mc/e.,
earls 5/-. Toggle switches. new, metal DP8T. 2/-.
WAFER SWITCHES. 1 pole 11 way, 2 bank, 3/6; 6 p.,
2 w.. 4 h.; 2 p., 3 w., 2 b.; 1 p., 8 w., 5 b., 2/6; 4 p., 2 w.,
1 b., 1/3.
List and enquiries. S.A.E., please? Terms: C.W.O.
Postage extra. Immediate despatch.
Caller. and Post, W. A. BENSON (WW), 308 Rathbone
Road, Liverpool. 19, STO 1804. Callers. SUPERADIO
(W'ohapel) LTD.. 116 Whitechapel, Liverpool 1, ROY 1130

SURPLUS
TRANSMITTERS. Over 70 different types
in stock, ranging from the BC6I I American
Handle Talkie to the Marconi SWB-8,
3,500 watts.

RECEIVERS. Nearly 100 types available
from 15 kc. to 1,000 Mc/s., including portable
and directional, the smallest hand held and
the largest weighing 10 cwt. and using
85 valves.

TEST EQUIPMENT. American only.
Over 100 different types of instruments in
stock.

VALVES. American, over 200 types.
British, over 150 types.

RECORDING GEAR by Dictaphone,
M.S.S., Arnertype, Soundscri ber, Armour,
R.C.A., Utah, Mernovox, Edison, etc., for
disc, wire, film and tape.

POWER SUPPLY. Dynamotors, Motor
Generators, Rectifiers. Vibrators, Inverters,
from 2 volts 100 amps. to 18,000 volts V amp.

AERIAL EQUIPMENT. Whips, I 2in. to
20ft. Masts 20/c. to 80ft. Brackets, bases,
wire guys, beams.

MISCELLANEOUS. Amplifiers, Cabinets,
Chests, Chokes, Controls, Cords, Crystals,
Electric Accessories, Fuses, Hardware In-
sulators, Loudspeakers, Meters, Plugs, Relays,
Switchgear, Transformers, etc.

Full lists available
Send your requirements. All packing and

shipping facilities.

P. HARRIS
ORGANFORD DORSET

Telephone: Lychett Minster 212.

NEW GRAMOPHONE AND SOUND
EQUIPMENT

THE new automatic twin track. 3 -speed Col-
laro Tape Deck (no amplifier) is avail-

able at Photo-Optix (London), Ltd.. The Tape
Recorder Specialists, at 19gns.-73-75, Praed
St., London. W.2. Pad. 2891. [6195
SPECIAL offer recording tape now in its 9th

month but drawing to a close; Prof., tape
at 1.200ft. 22/6 inc. p.p. 1E1 ea. 6 and above.

1 6 o o. Mastic not paper. gurren-eed.
RECORDERS by Ferrograph. Leevers, Rich;
diski recorders, blank disks, micropi.unes.
TAPE, DISK service, specialists in music re-
cording and editine, many year,' experience.
" EROICA " RECORDING STUDIOS (1949),
Recorder House, Peel St., Eccles, Mic. Eccles
1624. Director, Thurlow Smith, A.R.M.C.M.

[0122
CINE-VOX disc recording equipments. type

C7J. for high -quality recordings from exist-
ing microphone equipment; price from 28grts;
also available as a complete channel inclusive
of mic., amplifier and p:ayback equipment. at
7Ogns; type C7 for highest quality professional
requirements -recorder mechanism at 48gns. of
compete channel at llOgns; demonstrations
arranged in London.
PLEASE write for details to K.T.S., Ltd..
" Cop:ow," Park Rd.. Braunton. N. Devon. Tel.
Braunton 224. Callers by appointment only

[0210
GRAMOPHONE AND SOUND EQUIPMENT -

SURPLUS AND SECONDHAND
1 -SPEED disc recorder hot stylus, 15(1 input;

E20.-15, High St.. Yeadon, Leeds. 16157
ONE only; Playtime Plus tape recorder, case

slightly marked. £20.
ONE only; Editor Super Ell -F1 tape recorder,
het. £63 cast as above; £45.
ONE only: Concertone tape recorder, list £50,
perfect; £30.
PLAYTIME Plus, latest model, used once only;
£25.
EDITOR Standard, latest model, used once
only; E35.
ONE only: Quad II amplifier, latest model,
complete and perfect; £35.
ONE only; Collaro 2010 with transcription
P.C., perfect; £14.
ONE only; Clavioline Concert model, list E135,
used once only and perfect: £100.
GRAMOPHONE records, 10in 78rpm, new, Sur-
plus. 30/- per dozen.
STATE preferences; cash with order; all car-
riage paid.
SNELL THE MUSIC SHOP, Est. 50 years. -
15 Station Rd., Llanelly. [6223

2300 disc recorder, as new; £70.-
1:, Taylor, 2 St. John's Terrace, Leeds, 3.

[6132
SCPECIALLY built CJR D5 tape recorder, gin

reels, twin amplifiers; £.75.-Grimsdyke 409.
[6240

WYNDSOR tape recorder with Lane tape
deck, as new condition; offers? -Box 3157.

[6206
COLLARO 78rpm gramophone units. Hi-Fi

head and motor board; offers for up to 50.
-Box 3285 [6219

MOBILE public address equipment: hardly
used: £30, seen London. -15, Larktield

Rd., Farnham, Surrey. (Farnham 5332.)
[6205

WANTED, EXCHANGE. ETC.
WANTED. receivers A.P.R.4. also T.N.16, 17.

18. 19, etc. and any radio test gear.
LESLIE DIXON & Co.. 214. Queenstown Rd..
Battersea. S.W 8. Macaulay 2159.

ANTED urgently, tuner units TN -17 and
10176

TN -18 for APR4 receiver: advise prices
to Telecommunications, Ltd., Finglas, Dublin.
Ireland.

WANTED, valves. TV tubes, televisions.i6i89
radios. radiograms, tape recorders. -

Stan Willetts 43. Spon Lane, West Bromwich.
Staffs. Tel. 2392.

15847WANTED. HRO coils. Rxe, etc., A.R.888,
BS348s. S27s, etc. -Details to R.T. & I

Service. 254, Grove Green Rd.. London. E.11Lev. 498610163
WANTED, B.C.610 Hallicrafters, E.T.4336

transmitters and spare parts for same:
best prices.-P.C.A. Radio, Beavor Lane, Ham-
mersmith, W.6.
URGENTLY wanted, manuals or instructiontio7n

books. data etc..on American or British
Army. Navy or Air orce radio and electrical
equipment. -Harris, 93, Wardour St., W.1.
Gerrard 2504.
AMMETER and Voltmeter Selector Switches, ,

4- 5- or 6 -way Rotary Switches, 5amp,
230V; quantities of the above required loy elec-
trical manufacturer; reply stating price and
full details -Box 2046.

ANTED, good quality communication 6 9Y4 S5RWANTED,
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.

WANTED, signal generators types TF1E4460059.
TF517F, TP762A, frequency meters type

BC221, TS174. TS175; also receivers types
RI359 and R1294. -Send price and details to
Hatfield Instruments, Ltd., 175, Uxbridge Rd..
Hanwell. W.7 Tel. Ealing 0779/9857. [0037

ALL U.S.A. V.H.F. test and comraunication
equipment; TS174. TS175. TS47, B.C.221

freq. meters; receivers 1294. 1359; Hallicrafters
S.27, S27CA, U.S.A.; APR4 and tuning units
TNI6. 17. 18 and 19, RCA AR88D-LF, Halli-
crafters SX28; valves 707A -707B, 2K28. 2K31.
2K33. 2K41: highest offers given by return.-
Ger. 8410 and 4447. Universal Electronics, 22,
Lisle St., Leicester Sq.. London, W.C.2. [0229

"AUTOMAT"
THE 100% RELIABLE CHARGER
As supplied to the Ministries, Airlines, etc. Rec-
tifier stacks, best makes, with or without
Transformer, 1 Watt to 1 Kw, Complete Power
Units to order.

CAR 1102MAEraCHARGER

This new, robust, utterly
reliable 6 v.112 v. 2 amp.
charger with funnel cooled
selenium rectifier, for A.C.
215/240 v., wt. 71b.,
ammeter model 57/6, p.p.
2/-. glowing Indicator
model 52/-. Ditto but
3 amp., add 12/- to above.
Truck charger 6 v./12 v.
5 amp., £6110/-.
FOOLPROOF CHARGER
KITS. Re11,ble and long

lasting as sold 13 years thru' W.W.-New No. 2 kit 12 v.
2 amp. rectifier, 50 watt impregnated trans., ballast
bulb for 6 v./12 v. charger, 29/6, p.p. 3/, Handsome
steel case, 10'- extra. Ditto but ammeter model, add
11/, No. 1 kit, 12 v. 3 a. weetalite rectifier, 65 watt
tram, ballast/indicator bulb for 2 v., 6 v., 12 v. charger,
421-, p.p. 2/-, special case louvred, punched, enam. grey,
12/6. No, IA kit, 3 a., rest, 65 watt trains., ballast res.,
ammeter, for 2 v., 6 v., 12 v., 3 a., 511-, cane 12/6 extra,
p.p. 2/..
SELENIUM RECTIFIERS, new stock, beet makes, 40 mA.
to 10 amp., 2 v. to 110 v. -Examples, 12 v. 2 a., h, wave,
7/-,i.... 9 -, 12/14 v. 3 a. to 3.4 a., 15/-, p.p. 8d. 12 v.,
5 a 24/-, large finned 6 amp.. 29/-, 24 v. 0.3 a., 91,
24 v. 1 a., 13,6. 24 v. 1.5 a., 15/8, 24 v., 5 a,, 421-,
5 550-, 50 v., 1 a., 25/-, 2 a., 281-, p.p. lb, H.T.
Recta., selenium, R.M.2. 3/4, 250 v. 6 mA., Westal,
6/-, 260-0-260 80 mA., 14/-. 850 v. 100 rnA. bridge,
14/, 140 v. 25 mA. h.w., 5/-, p.p. 7d. 24 v. 2 amp.,
19/-. 24 v., 0.5 a., 11/6.

CHAMPION PRODUCTS
43 UPLANDS WAY, LONDON, N.21

'Phone: LAB 4457

POTENTIOMETERS
The word 'Reliance' is synony-
mous with the best potentio-
meter design and practice,
it also signifies a most com-
prehensive range embracing
wire -wound and composit-
ion types, Single, Ganged
and Tandem Units.
Characteristics include
linear, log, semi -log
and non -inductive.
etc. Fullest details
on request.

RELIANCE
RELIANCE MNFG.,CO. (SOUTHWARK), LTD.,
SUTHE055,1.1 ROAD. 511.551151555,. YVALI551515105V 11

Te5ephone Lavisrood 324S



SEPTEMBER, 1956 WIRELESS WORLD 169

New!
GILSON

15 and 30 WATT

TRANSFORMERS
for U -L Amplifiers

30 -WATT TYPE Ref. W0866
Primaryinductance > 250 H.
Leakage inductance < 4 in H.
Wide Frequency range at full power.
H.F. response level to >80K-..,
7,000/3.7/15 ohms, 43% pri. taps for E.L. 34's,
KT66's or 807's.

List Price £5.12.6
IS -WATT TYPE Ref. WO 892

Primary inductance: 290 Henrys.
Leakage inductance P-5 28 mH.
Leakage inductance +P-}P 30 mH.
Wide frequency range at full power.
3.7 and 15 ohms secondaries 43% tapped primary.
This transformer is particularly suitable for use
with amplifiers having E.L.84/N 709 valves in the
output stage and when loudspeakers employing
cross -over networks have to be fed.

List Price £3  2 . 6
with universal mounting frames

These transformers are correctly designed for
UL operation and can give excellent stability
n amplifier circuits using large values of negative

feedback of the order of 30 db from the secondary.

Please write for information leaflets on the above.

R. F. GILSON LTD.
lla ST. GEORGE'S RD. WIMBLEDON, S.W.19

Phone: WIMbledon 5695

MAKERS OF NEON SIGN TRANSFORMERS
Contractors to Admiralty, etc, A.I.D. Approved

Our stockists include: Berry's (Short Wave) Ltd....25,
High Holborn London, W.C.I. I. T. Filmer, Bexley,
etc.

VALVES WANTED
ALL types of valves British or American.

transmitting and receiving; keenest rash
prices paid. What have you to offer?-Write
or call Lowe Bros., 9a. Diana Place. Eusion
Rd.. N.W.1. 14485

CABINETS
LEWIS RADIO have the hest selection and

finest finish.-See page 179. [0224

REPAIRS AND SERVICE
MAINS transformers rewound, new trans-

formers to any specification.
MOTOR rewinds and complete overhauls: first-
class workmanship: fully guaranteed.
P.M. ELECTRIC Co., Ltd.. Potters Bides..
Warner Gate, Nottingham. Est. 1917. Tel. 47898.

10113
SERVICE sheets, radio. TV, 4.000 models. sale,

loan: lists 1/-: enquiries s.a.e.-Telray, 11,
Mauriland Bk.. Preston. [6185

MAINS transformers, E.H.T.s, choices, field
coils, etc., promptly and efficiently re-

wound or manufactured to any specification.
LADBROKE REWIND SERVICE, Ltd., 820a,Harrow Rd.. London. N.W.10. 10222

TRANSFORMER rewind service mains,
E.H.T. transformers and chokes, prompt

delivery, range of replacement types ex -stock
or manufactured to your specification.
METROPOLITAN RADIO SERVICE Co.. 75,
Kilburn Lane. London, W.10 Ladbroke 2296.

REWINDS and conversions to mains and out-
put trans., pick-ups. fields. clock coils. etc.,

from 4/6: P.P. equipment a speciality; all work
guar inteed.-N.L. Rewinds, 173, High Rd.,
Willesden Green, N.W.10. Tel. Wordsworth
7791. [6239
TN. 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 specification; motor
rewinds.-Lumby St., Manchester Rd.. Brad-
ford. Tel. 22838. [0171

PAINTS. CELLULOSE. ETC.DANL. the air -drying black crackle paint;3,6 per 4th pint can.-G. A. Miller. 8,
Kenton Park Ores., Kenton. Middx. 16167

PAINT spraying handbook. 3/6 post free.
cellulose and synthetic paints and all spray-

ing requisites supplied; catalogues free.-Leo-
nard Brooks, Ltd., 53, Harold Wood, Romford.

[0207
WORK WANTED

T.F.E. machined and moulded, A.I.D. ap-
proved.-Bel, Marlborough Yard, London,

N.19. Arc. 5078. [0187
CAPACITY AVAILABLE

FACTORY Capacity available for the follow -
mg categories:

PLASTICS Injection Moulding (3 Os).
ALUMINIUM Die -Casting.
LIGHT Engineering.
ELECTRONIC & Electrical Assembly. Loca-
tion Wiltshire.-Box 0077 [0114

MISCELLANEOUS
QUANTITY television chassis, completelya4 wired, brand new, only finest quality com-
ponents used -Write Box 2855. [6158
12000 capacity aerials,taielle1a/r6 acii;eda2.(6.
Box 3325. [6228
TO wholesalers, manufacturers, etc.; large

stock Yaxley type switches, etc., to clear.
-Box 3326. [6227
25 " Valradio " converters -200/250 D.C. to

200,250 A.C. 1,,z amps; £4 each, ex
works.-Department ENW, Cadbury Brothers,
Ltd.. Bourneville, Birmingham. [6159
'TOUR own tape recording transferred to disc

78s or L.P.s. Write, call or 'phone Queens -
way Private Recording Studios. 123. Queensway.
W.2. Tel. Bay. 4992. Studio Recordings 16023

TALWORK, 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. (G4B11.-
Chapman St., Loughborough. [0208
TAPE to disc recording, 48 -hr. service: L.P.

(30 min.) 22/-. 78's 11/-; s.a.e. leaflet.-
Comprehensive Recording Service, A. D. Marsh,
Little Place, Moss Delph Lane, Aughton, Orms-
kirk. Lanes. Aug. 3132.

APF/DISC for connoisseurs, use Britain's7
Toldest full-time transfer service: 40 min.

L.P. 3gns; special prof. goal. tape, 25/- and
21/ -.-Sound News Productions, 59, Bryanston
St., W.1. Amb 0091.
BUILD your own TV and learn about1-61its3

operation. maintenance and servicing, quali-
fied engineer/tutor available whilst you are
learning and building.-Free brochure from
E M.I. Institutes. Dept. WW58. London, W.4.
(Associated with H.M.V.)
COIL Winding Machine. Neville's. Type

Montreal. Only had very little use. [yp80Pler°e-

featt condition including electrical equipment
and reel stand. Open to reasonable offer.-The
Medical Supply Association. Ltd., 53. Park
Royal Rd.. NM 10 Elgar 4011

T.A. aerial assemblies for channels 8 1:1879Iconsisting of director. 2 driven elements,
moulded insulator and mounting bracket, these
aerials are of American manufacture and repre-
sent amazing value; our price 15/- plus 2/6 post
and packing
HIGH-GRADE low toss co -axial cable. 1/- per
yard, post and packing 1/6 extra.
WALTON'S WIRELESS STORES, 48, Stafford
St., Wo/vernatapton. [0145

Three-in -one
AM/FM RADIOGRAM CHASSIS

MODEL AF 105-237

AM and FM Tuners and High Fidelity
Amplifier on one compact chassis

 FM, Long, Medium and two Short
Wavebands.

 Sensitivity on FM better than 10 micro-
volts with freedom from drift

 Exceptional Selectivity for Continental
reception on the AM bands

 10 watt push-pull amplifier
 Distortion: Less than 0.5% at 8 watts
 Frequency Range: 15-35,000 c.p.s.

1 dB
 Independent and continuously variable

Bass and Treble Controls with Visual
setting indicators.

MODEL F048-225.2.0.
For those who do not require the FM
band but wish to maintain the quality of
gramophone reproduction and AM recep-
tion, the FC 48 can be recommended. It
has substantially the same Amplifier and
AM circuit specification as the 105.

The MISSING LINK-PABO-1
TAPE PRE -AMP AND ERASE UNIT
with built-in Recording Level Indicator and

Monitoring facilities.

PABO-1 provides the essential link up to
the Tape Deck when used witha lh

0
high

fidelity Amplifier. £12

ARMSTRONG -711Mrstit CO. LTD.
Warlters Road, London, N.7.

Telephone : NORth 3213
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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 144
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.
I. 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"
If you're earning less than £15 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
388h COLLEGE HOUSE,
29-81. WRIGHT'S LANE,
LONDON. W.8.

ENGRAVING
`7, E:ectronic Equipment, Scales, v

Indicators, etc. Send or phone
your requirements.

A.G. ENGRAVING
292 EARLSFIELD ROAD, S.W.I8

Phone: BATterseo 9897
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Build your own Tape Recorder
with the

'ASPDEN'
TAPE DECK KITS

Compact model
74in, x I lin., Sin. reels kit 0 10 0

Standard model
x 15in., 7in. reels kit 48 10 0

Easy to assemble, with full working
drawings and instructions. First class
motor, latest design High -Fidelity heads.

and the recorder
AMPLIFIER kit ES 18 0
Power Pack kit E2 18 6

(without valves)
Carr. extra.

, very pleased with its performance-
must congratulate you for supplying such an
excellent kit." W. P., Portsmouth.

Send starts!, for full port cu'ars to:-

W. S. ASPDEN,
10, MARKET ST1\ EET, WESHAM,

KIRKHAM. LANCS.

NOTICES
BRITISH 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

SITUATIONS VACANT
WAR DEPARTMENT.
VACANCIES exist for nine Temporary Civilian
Instructors Grade III to teach Radio Tech-
nicians. Line Technicians and Telegraph Tech-
nicians up to Class III Standard. Applicants
should have served an acceptable apprentice-
ship. be fully experienced in the trade and
capable of teaching subjects included in one or
more of these trades.
THE possession of Ordinary National Certifi-
cate. or equivalent qualification in mathematics
and physics, is desirable.
APPOINTMENTS will be made after testing
and interview by a Board of Officers, and will
be subject to six months' trial.
SALARY: Grade III £716 (at age 281 rising by
annual increases subject to satisfactory service
to £833 for a 5 -day week of 44 hours.
APPLY in writing to: Officer Commanding. 1st
Training Regiment, Royal Signals, Catterick
Camp. Yorkshire.
CLOSING date for receipt of applications is
September 10th. 1956. [6229
RADAR SITE ENGINEERS.
SITE ENGINEERS are needed for the super-
vision of large outdoor installation projects:
the duties are principally of an administrative
nature but successful applicants will be required
to have a high standard of technical know-
ledge. together with a forceful yet pleasant
Personality: the posts offer an interesting
career for those who can successfully combine
the administrative and technical work involved.
-Apply in writing to: The Manage!, Decca
Radar Ltd.. Heavy Installations Division.
Decca Corner House, New Malden, Surrey.
GOVERNMENT OF BRUNEI.
ASSISTANT Controller-Posts and Telegraphs.
TO instal and maintain telecommunications
equipment and systems Including land -lines.
cables. telephones. teleprinters. carrier, V.F T.,
radio Including V H.F. and to administer Tele-
communication and Postal Services.
CONTRACT appointment for 3 years; salary
£1,141-t2.009 gross, plus gratuity Z37/10 for
each completed 3 months' service.
FREE passages for officer, wife and 3 children
aged under 18.
FURNISHED quarters if available. at low ren-
tal. Generous home leave on full salary.
CANDIDATES should be A M.I.E.E. or be
exempted from the Institution's examinations
and have practical experience of Telecommuni-
cations.-Write Director of Recruitment, Co`o-
Mal Office. London, S W.1, giving age, qualifi-
cations and experience, quoting BCD 108/22/01.

UNIVERSITY COLLEGE London
P`tYSICS Department.

GOWER Street W.C.I.
SENIOR Electronic Technicians required to
construct amplifiers and pulse equipment. Ex-
cellent conditions. Applications forms from
Secretary. Quoting Plivsics/12. 16166
OLDHAM EDUCATION COMMITTEE.
MUNICIPAL Technical College.
APPLICATIONS are invited for the following
posts In the Electrical Engineering Depart-
ment:-
1. LECTURER in Light Current Engineering.
2. LECTURER in Heavy Current Engineering.
3. ASSISTANT Grade B.
THE salary for each post will be in accordance
with the Burnham Technical Report.
APPLICATION forms and further particulars
may be obtained from the Director of Educa-
tion. Education Offices, Union Street West,
O'clham. to whom they should be returned
within 14 days of the appearance of this
,'"ertisernent.
HER MAJESTY'S OVERSEA CIVIL SERVICE.r62

CHIEF Engineer. Telecommunications Depart-
ment Mauritius.
TO be resporslble for the Engineering Branch.
particularly for the installation and mainten-
ance of B.B. and Automatic Exchanges, train-
ing of technica: staff and as necessary to take
charge of the Department.
PERMANENT and pensionable appointment or
contract appointment for three years. Salary
£1.327 '.Os p.a.. plus cost of living allowance.
Contract gratuity-E50 for each three months'
resident service. Free passages for officer, wife
and up to three children. Quarters, if avail-
able. Generous leave.
CANDIDATES must be A.M.I.E.E. or be
exempted from the Institution's examinations,
and hove considerable practical experience in
maintenance and installation of telecommunica-
tions equipment particularly automatic
exchanges.
WRITE Director of Recruitment, Co'oniat
Office. London. S.W.1. giv'ng age qualifications
and timerience quoting BCD 133/52'01. [6200

DESIGN Draughtsmen required for interest-
ing work on electrical control equipment

and swit,hboards.-Aish & Co.. Ltd.. Poole.
TRAINEE required by old -established London

retain radio and electrical business: good
opportunity for keen man: state age and full
details of career.-Box 3379. [6241

Fidelia
HAND BUILT

Since
t h e
start of regular
VII F/FM trans-
'nisei°ns we have sup-
plied Melia AM/FM
equipment to every area where transmissions are
receivable as well as to districts that are still awaiting

the day.- The outstanding quality available from
these tranerulegions with suitable equipment has
nerved to re-emphasise the high standard of the
Fidelle audio design. At equipment Is hand built
and our range includes:
Fidel% Major AM/FM 12 valves, 9 watt triode
push-pull output. Normal wavebands plus VHF
and gram. Separate bass and treble controls etc.,
244.
Melia de Luxe AM/FM 11 valves, 7 watt triode
push-pull output, C/R tuning indicator, etc., £33/12
Fidella Imperial. A new model for VHF reception
and gram. reproduction. Suitable for almost any
type of pickup and available with alternative
amplifier unite.

Full details of these and our other
models willingly on requeet.

ELiF,1,14.,115-.0....,

2 AMMIRST ROAD,
TELESCOMBE CLIFFS,

Nr. Brighton.
SUSSEX

Tel.: Peaeohauen 3138

NEW CABLE CHEAPER IN
SMALL COILS

All wile 20-49 yds. in length, unless requested charter
All prices per 100 yd. lot, less supplied add 5%. Full 100 yd
coils are available add 5% to any price.
TWIN FLAT P044 3/029 3/1129WE 3/0313WE 7/029WE
Plastic 471.7 71713 -11:17) - 291 -
Rubber 48/6 62/6 75/6 97/6 137/ -
FLUOR ESCENTS Comp. with choke and starter lees tube.
Batteries 4ft. square shape. 3716. Hexagon, 39/6.

Sit. square shape, 47/6. Hexagon, 49/6
Condenser., extra. Oft. 6i6; aft. 9/6.

Send for hill fluorescent and control gear also cable, acces-
sories and radio lists. Add part carriage onsmall orders please
BRIDISCO (WI, 591 GREEN LANES, LONDON, N.8

WAFER SWITCHES
TO SPECIFICATION

One or more A.B. Type " H "
wafer switches to any desired
contact specification.
Write for design chart and new
comprehensive price list.

SWITCHES FOR 912 -PLUS

SI (14061/BI)
14/6 pairS2 (14062/B1) f

S4 (SS/556/1) 11/6
S5 (SS/556/2) ... 10/6

Truvox Amplifier Switch Type
12119183 : I 4,6d.

SPECIALIST SWITCHES
23 RADNOR MEWS  LONDON W.2

AMBassador 2308
Enquiries by post or phone only
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5th Edn.
"Wireless World"

RADIO VALVE DATA

Characteristics of over 2,500
Valves, Transistors and

C.R. Tubes.

Price 4/6 Post 6d.

Wireless Servicing Manual, by W. T
Cocking. 17/6. Post 1/-.

Correcting Television Picture Faults,
by J. Cura and L. Stanley. 3/6. Post
4d.

Television Engineering Principles
and Practice Vol. 2. A " Wireless
World " Publication. 35/, Post If-.

Variable Resistors Vol. 2, by G. W. A.
Dam mer. 30/-. Post 9d.

Color Television Receiver Practices,
by C. E. Dean. 36/-. Post 1/-.

Basic Audio Course, by D. C. Hoefler.
22/-. Post 1/-.

The Oscilloscope at Work, by A. Haas
and R. W. Hallows. IV-. Post 6d.

Television Receiver Servicing Vol. I.
Time -Base Circuits, by E. A. Spread bury.
21/-. Post 1/-.

Television Receiver Servicing Vol. 2.
Receiver and Power Supply Circuits,
by E. A. Spreadbury. 21/-. Post 1/-.

High Fidelity Circuit Design, by N. H.
Crowhurst and G. F. Cooper. 48/-.
Post 1/-.

Radio and Television Engineers'
Reference Book, by E. Molloy. 70/-.
Post 1/-.

Radio Electronics, by S. Seely. 52/6.
Post 1/-.

Television Engineers' Pocket Book,
by E. Molloy and J. P. Hawker. 10/6.
Post 6d.

Electronic and Radio Engineering,
by F. E. Terman. 71/6. Post 1/-.

High Fidelity: the why and how for
amateurs, by G. A. Briggs. 12/6. Post
9d.

Practical TV Aerial Manual for Bands
I and 111, by R. Laidlaw. 4/6. Post 4d.

The Radio Amateur's Handbook, by
A.R.R.L. 30/-. Post 1/3.

Radio Designer's Handbook, by F.
Langford -Smith. 42/-. Post 1/3.

Electronic Musical Instruments, by
R. H. Dorf. 55/-. Post 1/-.

Radio Servicing Pocket Book, by E.
Molloy and J. P. Hawker. 10/6. Post
6d.

Solution of Problems in Telecom-
munications, by C. S. Henson. 25/,
Post 6d.

Handbook of Line Communication
Vol. I, by The Royal Signals 1947.
30/-, Post 1/3.

THE MODERN BOOK CO.

19-23 Praed Street,
London, W.2.

Britain's Largest Stockists of
British & American Technical

Books.

Please write or call for our catalogue

'Phone: PADdington 4185.

Open 6 days 9-6 p.m.

5,

DEVELOPMENT Eng.neers (two):
SITUATIONS VACANT

VACANCIES exist in the expanding develop-
ment section of a firm of gyroscope engineers
in the Midlands; candidates for one of these
vacancies should have an electrical eng.neer.ng
background with a knowledge of eiectrunics:
candidates for these vacancies should prefer-
ably possess a degree or H.N.C., the posts
offer excellent opportunities for young men u he
are adaptable end willing to learn new tech-
n.ques; appointments are pensionable after a
PrObationary period. -Box 2968. 16175'FIE COLLEGE OF AERONAUTICS.

AT the request of H.M. Government, the Col-
lege is providing yearly courses on the theory
and Practice of guided missiles to graduate
students sponsored by N.A.T.O. countries
APPLICATIONS are invited for appointments
to the teaching and engineering staff from can-
didates with suitable qualifications and experi-
ence in any of the following subjects:
AERODYNAMICS.
STRUCTURAL and mechanical testing.
PROPULSION.
GUIDANCE.
CONTROL.
SIMULATION.
TRIALS.
PRODUCTION.
PRACTICAL experience in G.W. work is desir-
ab:e but consideration will also be given to
candidates with adequate knowledge of the basic
techniques.
SALARY depending upon qualifications and
experience in the range £750-£1.400, plus
family allowance where applicable.

APPROVED employment " conditions under
Civil Service regulations will app:y.
APPLICATIONS giving full particulars and
names and addresses of three referees should
be forwarded to the Recorder, The College of
Aeronautics. Cranfleld. Bletchley. Bucks. Fur-
ther particulars available on request. [6131
MUIRHEAD & Co., Ltd., Beckenham. Kent,
HAVE vacancies for
1. TEST Engineer for testing and calibrating
electrical and electronic instruments, preferably
with H N C. in Telecommunications.
2. SERVICE Engineer with H.N.C. or equivalent
qualifications, to deal with faults and repair of
electronic test apparatus mainly in a fre-
quency range up to 200Kc/s.
SALARY commensurate with qualifications and
experience. A pension scheme is in operation:
sports ground and excellent recreational, social
and canteen facilities. -Please write, giving
full details to the Personnel Manager. [6177ASSISTANT Controllers of Telecommunica-

tions.
(ENGINEERING) Federation of Malaya.
DUTIES Include staff management and respon-
sibility for maintenance. Installation and
operation of telecommunications equipment in-
cluding exchanges, carrier equipment, tele-graph and railway signalling equipment and
minnr radio stations.
APPOINTMENTS on contract/gratuity terms
with salary according to qualifications and
experience In the range $818 to 81.699 (E1.145
to £2.378 per annum). Variable cost of livingallowance and substantial gratuity, free pas-
sages; quarters if available. at reasonable
rentals, generous leave.
CANDIDATES under 40 years of age must be
corporate or graduate members of the I.E.E.
or hold a degree or diploma acceptable by the
Institution for corporate membership; 2 years'
experience In practical telecommunications
work is necessary
WRITE Director of Recruitment, Colonial Office,
London, S.W 1. giving age, qualifications and
experience. quoting BCD 133'23503. [6194

TELECOMMUNICATIONS Engineer required
by

SIERRA Leone Posts & Telegraphs Dept., for
one or two tours each of 18-24 months In the
first Instance. Salary scale (including Expatria-
tion Pay) E1.376 rising to E1,663 a year.Gratuity at rate £150 a year Outfit allow-
ance £60. Free passages for officer and wife;
also for two children under age 19 or grant up
to £150 annually for maintenance in U.K.
Liberal leave on full salary. Candidates must
have C. & G. qualifications with sound
theoretical knowledge and wide practical ex-
perience In all aspects of telecommunications
engineering. Candidates who are A.M.1 E. E.
or have qualified in parts A and B of Insti-
tutes exams. are eligible for salary scale (in-
cluding Expatriation Pay) £1,466 rising to
£1.857 a year. -Write to the Crown Agents,
4. Millbank. London. S.W.1. State age. name
in block letters. full qualifications and experi-
ence end mote M2C '41530 WI. [6213

METROPOLITAN EAR, NOSE AND THROAT
HOSPITAL at St. Mary Abbots Hospital,

Marines Road, Kensington. W.8.
TWO Hearing -aid Technicians required;
national salary scales and conditions.
APPLICATIONS. giving full particulars, to
Host:Mal Secretary (W.W.I(*) immediately,

SERVICE engineer for TV and radio, excellent
vacancy for experienced man, permanency

with excellent working conditions in busy work-
shop.
BOWERS & WILKINS, Ltd., 1, Becket Build-

Li.tlehampton Rd.. Worthing. 16196
ELECTRONIC Draughtsmen; Interesting and

progressive positions with leading London
studio engaged In producing technical manuals:
also vacancies for technical illustrators and
junior artista.-Apply to Managing Director.
Studio Irwin Technical, Ltd., 118, Chancery
Lane, W.C.2. Tel. Chancery 4141. [6224

levy
do/44fieed

TRANSFORMERS

Praise for Savage " Massi-

core" Transformers
comes from Scientists,
Technicians, and Amat-
eurs all over the world.
This trumpet blowing is
most gratifying to us, so
also are the repeat orders
from our silent cust-

omers !

SAVAGE TRANSFORMERS

LIMITED

NURSTEED RD., DEVIZES, WILTS.

TEL DEVIZES 932



172 WIRELESS WORLD SEPTEMBER, 1956

COMMUNICATIONS EQUIPMENT
WIRELESS SET 19 Mk. III. Frequency 2-8 MO., and
235 Mc/s. Antenna output 8 watt. Systems A.1, A.2,
A.3. Power source 12 v. battery with operating equip-
ment for mobile or ground use.
AMPLIFIER R.F. No. S. For use with Wireless Set
No. 19 Mk. III. Boosts antenna output to 30 watts.
WIRELESS SET X32D. Frequency 2.8 Mc/s. in two
switched bands. C.W. and frequency modulated and
amplitude modulated R.T. Remote control facilities.
Mobile or fixed station use. Power source 12 v. D.C.
WIRELESS SET 62 Mk. IL Frequency range La-
id Mo/s in two switched bands. Crystal controlled.
For mobile use. Systems Al,. A.2, A.3 -with operating
equipment. Power source 12 v. D.C.
CRYSTAL CALIBRATOR No. 10 for use with Wireless
Set 62.
WALKIE-TALKIE TYPE 58 (CANADIAN). Frequency
range 6-9 Mc/s. Complete with accessories.
HANDY TALKIE SCR536. Frequency range 3.5-6
Mc/s. Complete with spare coils, etc.
TCS TRANSMITTER/RECEIVER STATIONS complete.
Frequency range 1,500 ke/s.-12,000 kris. Output 10
watts phone, 25 watts C.W. All operating equipment
including Remote Control with loud -speaker and choice
of Dynamotor Supply (12 v., 24 v., or 115 v.).
AIRCRAFT RADIO COMPASSES. Installation Type
SCR269G. Frequency coverage 200 Kcia-1,750 %e/s.
in three switched bands. Superhet communications
receiver with compass circuit elements. Remote con-
trol facilities and motor driven aerial Mop complete
with all operating accessories.
AIRBORNE VHF EQUIPMENT. ARC -1 multi -channel
transmitter/receiver complete. 100-156 Mc/s. ARC -3
10 channel transmitter/receiver complete 100-156 Mc/s.
TELEGRAPH AND TELEPHONE EQUIPMENT.
Filter, line and directional.
High Speed Morse Telegraph Transmitters.
Telegraph Tape Printers.
Terminal Unite Apparatus VF Speech Duplex.
Apparatus VF Speech Simplex.
Apparatus two-tone Telegraph.
Carrier Terminals 1 + 1.
Field Telephone Seta types D, F, H and L.
Switchboards, universal call, 6 -line and 10-1Ine.

Prices and further details on request.
3Ch Dx Relay Unit Droop 1/2.

Transmitting valves types 803, 805, 832.
Magslips Hunter MIL used at 6/6 each.
Morse Keys, totally enclosed Air Ministry type, at 1/6
each.
Aerial winches, Air Ministry type 5, at 2113 mob -
Flexible Drives, 7ft. gin. long.
P.1'. 243 Crystals, frequencies between 3,000 Kc/e. and
6,000 Kele., at 10/- each.

R. GILFILLAN & CO. LTD.,
7, HIGH ST., WORTHING, SUSSEX

Tel. Worthing 8719 and 30181
Cables GIL WORTHING' Codes BENTLEY'S 2nd

Sharr

We specialise n manufacturing of
Chassis in all metals, large or small
quantities to your own specifications.

V. W. BEAMISH
deloes Garage, Shardeloes Rd.. New Cross,

London, 3.E.14.
Telephone: TIDeway 4795

PRECISION SHEET METALWORK -

LYONS RADIO LTD,
RADIO EXHIBITION. As in the past we are holding a
BARGAIN SALE commencing with the opening of the
Radio Exhibition. Our premises are a little over a
mile from Earls Court so if to town why not pay us a
visit and secure some of the many bargains which will
be displayed all at CLEARANCE PRICES. Despatch
of purchases gladly arranged.
BEACON/TRANSMITTER/RECEIVERS AN/PPIIS.
Most interesting and useful pulse Trans./113c. with built-
in power unit which lends itself to a wide range of
experimental work. Originally employed for pulse
transmission and reception and code communication
between 214 and 234 Mc/s. Receiver: 7 valve super
regenerative with auto gain. Valve line-up 1115,
1A5, 155, 3A5, 155, 185. Transmitter: Tuned anode,
tuned filament, employing 2-3A5's. Power Unit:
Conists of 2.2 v. synchronous vibrators with 3A5 for
bias voltages and selenium rectifier for filament voltage
for the D.C. amplifier stage. Included are, super light-
weight headphones (Type H8.30) aerial system which
folds up for stowage, connectors, the nine valves and
vibrators as mentioned above and detailed instruction
hook which includes circuit diagram. The whole packs
into a haversack approx. 15 x 13 x 10in. and weighs
about 22 lbs. Made in U.S.A., condition throughout as
obsoletely brand new. Limited quantity only so don't
miss this exceptional bargain. PRICE £6/10/-.
carr. 7/6.
SIMPLE WOBRDLILTOR. We can supply the ELEC.
TKO -MAGNETIC FREQUENCY MODULATOR
as described in the " Wireless World " for June, page
252. PRICE 7/6. post 1/3.

3 GO1DHAWK ROAD (D1 t. M.W.)
SHEPHERDS BUSH, LONDON, W.12

Telephone: Shepherds Bush /729

SITUATION. nttFIT
FE?atilINVTION OF RHODESIA AND NYASA-
VACANCIES: Broadcasting Technicians Fed-
eral Broadcasting Service.
APPLICANTS. 20-28. must have had at least
two years experience in the maintenance of
programme in -put or transmitting equipment
and hold the following qualifications: -
(a) CITY and Guilds Radio III

or
(b) CITY and Guilds Radio II
PLUS one of the following: City and Guilds
Telegraphy I, Telephone Ex. Systems II, Line
Transmissmn I. Line Plant Practice I.
STARTING Salary: E460-£950 (£510-£1.000
if holding School Certificate or equivalent in
addition to the quals. shown above) on Scale
rising to £1.100 starting point depending on
age and experience.

^"SSFUT annlicants will be stationed
initially in Salistairy. S. Rhodesia, or Kitwe.
Ps but are liable to serve anywhere
in the Federation.
APPLICATION forms and further details
from Public Service Attache, Rhodesia House,
429, Strand. London, W.C.2. Closing date
25th August. [6214
ASSISTANTS (Scientific). The Civil Service

Commissioners invite applications for pen-
sionable posts
AGE at least 175,4 and under 26 years of age
on 1st January, 1956, with extension for regu-
lar .,ervice in H.M. Forces, but candidates over
26 with specialieed experience may be admitted.
CANDIDATES must produce evidence of hav-
ing 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 establishment or in technical branches
of the Forces essential In one of the following
groups of scientific subjects:-

(i) Engineering and physical sciences.
(ii) Chemistry, bin -chemistry and metallurgy.

(iii) 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).

INCLUSIVE salary scale £340 (at 18) to £635
(men) or £561 (women). Starting pay up to
£460 (men) or £424 (women) at 25. Women's
pay subject to improvement under Equal Pay
Scheme. Somewhat less In provinces. Oppor-
tunities for promotion.
FURTHER particulars, for which you are ad-
vised to make early application, from Civil
Service Commission, Scientific Branch, 30. Old
Burlington St.. London. W.1, quoting No.
S59/56. [6207
ATTRACTIVE posts in electronics at all levels

from the very senior downwards are
offered in the fields of: -
DEVELOPMENT of small electronic equipments
associated with computers and servos and pre-
cision electro-mechanical and hydraulic de-
vices for military and civilian use, degree or
Grad. I.E.E. but H.N.C. and O.N.C. con-
sidered for more junior posts.
AERO servicing of our equipments fitted
to civil and military aircraft; besides at least
C. and G.III Radio, better still H.N.C. or
O.N.C. candidates must be wining to fly in
many different types of aircraft.
TRIALS of guided weapon systems. both en-
gineers and assistants are required with ex-
perience and qualifications in electronics, posts
based at Coventry, West Wales and occasionally
at Feltham (Middx).-Applicants who are
British born nationals should write giving full
details to the Personnel Manager, Sperry Gyro-
scope Co., Ltd.. Great West Rd.. Brern',--
Middlesex. [6220
ELECTRONIC Development Engineers are re-

quired to augment a team engaged in the
design of television transmission equipment and
allied devices.
IT is preferred that applicants should be
graduate engineers or otherwise suitably quali-
fied, but the greatest importance is attached
to ability and experience.
EXCELLENT salaries are offered and partici-
pation in the Staff Pension Scheme for Senior
engineers.
ALSO other Development Engineers required
for more general work, including the design
of domestic television equipment and experi-
mental work relating to printed circuits, pot-
ting, etc., and Ugh vacuum technique.
A WELL -equipped modern laboratory building
situated at Weybridge ensures pleasant working
conditions. Extersive development of neigh-
bouring areas, with maisonettes and houses,
provides possible accommodation for applicants
not at present resident in London.
PETO-SCOTT ELECTRICAL INSTRUMENTS,
Ltd., Addlestone Rd., Weybridge, Surrey.
LETTERS should be addressed to: R. C. Heath,
Chief Engineer [6199
1ELEVISION.-Leading and progressive mur-
, nee.c1 men with good theory

background and able to drive, even if little
i_xps..ience: first cass salary, condi-

tions and prospects. -Singer's. Mai. 6408.
SENIOR TV Receiver Design Eng neer re-

quired by Pye. Ltd., of Cambridge: salary
according to qualifications and experience be-
tween £1.500 and £2.500 per annum. -
Applications should be addressed to the Chief
Engineer. quoting TVR. [6180
TNTERESTING and congenial position inX London retail business of good standing;
good English, typing and figure work essential;
applicant must have high standards of ser-
vice; state age and full details of career. -Box
3381. [6243

SOUTHERN RADIO'S
WIRELESS BARGAINS
TRANSRECEIVERS. Type " 38 " (Walkle-
Talkie). Complete with 5 valves. In metal
carrying case. Ready for use. Less external
attachments, 30/- per set. ATTACHMENTS for
use with " 38 " TRANSRECEIVER HEAD-
PHONES, 15/6; THROAT MICROPHONE with
Lead and Plug, 4/6; JUNCTION BOX, 2/6;
AERIAL, 2/6.

TRANSRECEIVERS. Type " 18 " Mark III.
TWO UNITS (Receiver and Sender) contained in
Metal Case. Complete with Six Valves, Micro -
ammeter, etc. LESS EXTERNAL ATTACH-
MENTS, E4/10/-.
TRANSMITTERS. T1154. Complete all valves,
etc., etc. Perfect order. 3 frequencies. 121716,
in transit case. Delivered U.K.
BOMBSIGHT COMPUTERS. Ex-R.A.F.
BRAND NEW. A wealth of Components.
GYRO MOTORS, REV. COUNTERS, GEAR
WHEELS, etc., etc. Ideal for Model Makers,
Experimenters, etc., E3.

LUFBRA HOLE CUTTERS. Adjustable tin.
co For Metal, Wood, Plastic, etc., 7/-.

RESISTANCES. 100 ASSORTED USEFUL
VALUES. Wire Ended, 12/6 per 100.
CONDENSERS. 100 ASSORTED. Mica,
Metal Tubular, etc., 15/- per 100.
PLASTIC CASES. I4in. X 10Iin. Transparent.
Ideal for Maps, Display, etc., 5/6.

STAR IDENTIFIERS. Type I A -N. Covers
both Hemispheres. In case, 5/6.
CONTACTOR TIME SWITCHES. In sound-
proof case. Clockwork movement. 2 impulses
per sec. Thermostatic Control, 11/6.

REMOTE CONTACTORS. use with above, 7/6.
MORSE PRACTICE SET with Buzzer on Base,
6/9. Complete with Battery, 9/6.

MORSE TAPPERS. Std., 3/6 ; Midget, 2/9.

CRYSTAL MONITORS. Type 2. New in
Transit Case. Less Valves, 8/-.
METERS AND AIRCRAFT INSTRUMENTS.
Only need Adjustment or with broken Glass.
TWELVE INSTRUMENTS, including 3 brand
new Aircraft Instruments, 35/- for 12.
Postage or care, extra. Full list of Radio Books, 21d.
SOUTHERN RADIO SUPPLY LTD.

II LITTLE NEWPORT STREET
LONDON, W.C.2. Gerrard 6653

FM and HI-FI COMPONENTS
in stock for the

WIRELESS WORLD FM TUNER UNIT
DENCO FM TUNER circuits Is. 6d.
RADIO CONSTRUCTOR FM 2s. Od.
MULLARD AMPLIFIERS 3s. 6d.
OSRAM 912 PLUS AMPLIFIER 4s. Od.

Separate price lists on request to

J. T. FILMER MAYPOLE ESTATE
HENLEY. KENT

Bexteyheallt 7267

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 kc/s
to 500 kcis. and from 3 Mc/s. 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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TELEPHONE SETS
BRAND NEW

EX.

GOVT.
ttFri
TYPE

IN ATTRACTIVE BAKELITE CASE
Ideal for communication between 2 or more
positions, up to one mile, e.g., STORES,
FACTORY AND OFFICE; FARM BUILD-
INGS; GARDEN SHED and HOUSE, etc.
Price for 2 sets in individual carrying cases,
complete with long life batteries, bells,
ringer and 100 ft. telephone cable,

£7 . 10. 0 Per Pair Carr. (G.B.) 5/-
TELE " H " SOU ND POWERED

In metal case, requires no batteries. Price
per pair E9.10.0 carr. (G.B.) 5/-. Single sets
can be supplied on both above items if
required.

SPECIAL OFFER OF

AERIAL MASTS
R.A.F. Type SO

36 ft. HIGH
Kits comprise: -
9 2in. dia. Tubular Steel (Copper
Plated) Section of 4ft. length,
top -section and base, Pickets,
Guys and Fittings.

Canvas Carrying Bags contain
all items.
YOU can purchase this nor-
mally expensive MAST for a
traction of its cost, i.e.,

£7. 10 . 0 ONLY
(Carr. 7/6)

The MAST is particularly
suitable to take aerials for
Tx. Rs., F.M. and T.V.
(especially COMMERCIAL),
and has many other uses.

Extra Oft. sections pas he supplied at 11/6 Per section.

ARMY
TYPE ft. HIGH

Lightweight kit eompristrtgt-10 steel screw -in
sections of approx. Lin. dia. Spray painted, to -
tether with complete set of guys, insulators, pegs.
etc. All In canvas carrying bag. Ideal for pet-
manent lightweight Installations or test sites

£5 . 10 . 0 (c... 7/8)etc.

SWITCHBOARDS

A SPECIAL PURCHASE
of these versatile SWITCHBOARDS from
the Air Ministry enables us to offer:-
 SWITCHBOARD A. D. 1240
 Rectifier Supply Unit  Head & Breast Set
 10 years spares  Fused Protector
at the ridiculous price of only

Data sheets and photos
will be sent for a deposit
of 20/- (Returnable)

(Installation complete as above)
The Switchboard has 2 Exchange linen plus 14 Ex-
tensions plus Operator's position. It is easily modified
for use as 15 Ertn. lines plus Optr., or 7 Exch. lines
plus 7 Extns. plus Optr., or any use between these
(e.g., 3 Exch. lines pl. 13 Eats plus Opts).
Enquiries are invited for Component Parts as listed above

HATTER & DAVIS (RELAYS) LTD
126, Kensal Road, London, W.10

LADbroke 0666

SITUATIONS VACANT
ENGINEER required, experienced in television

and radio, able to drive. Good salary.
RITZ RADIO & ELECTRICAL Co.. 306, Nees -
den Lane. N.W.10. Gladstone 4983. 16210
E NGINEERS, Physicists, Technicians and

Laboratory Assistants are required by
British Telecommunications Research, Ltd.
VACANCIES exist in departments concernedwith:-
(a) WIDE -BAND line communication systems;
(b) MEASURING and Testing equipment for
above:

Magnetic materials and semi -conductors;
(d) TRANSISTOR applications to above
fiflelds;
(e) WAVE filters, transformers and networks;
( f ) ELECTRONIC switching and computing.
ATTRACTIVE posts are offered to appropri-
ately qualified persons, and the appointments
would be permanent.
THE company operates a superannuation
scheme and offers very attractive working con-
ditions with generous holiday and leave
arrangements, and good social and recreational
facilities. Summary of general conditions, etc.,
is available on request.
ALL applications will be dealt with in strict
confidence and should be addressed to the
Director of Research, British Telecommunica-
tions Research. Ltd., Taplow Court, nr.
Maidenhead, Berks, quoting reference A/18.

[6235
SENIOR and Junior Electrical and Mechanical

Draughtsmen required for the Electronics
drawing office at the Rugby Works of the
B .T.H. Co., Ltd. Please apply in writing to:-
CHIEF Draughtsman. Electronics Drawing
Office, British Thomson -Houston Co.. Ltd.,
Rugby. giving details of age. experience, etc.
COMPETENT television engineer required by

firm who pride themselves on efficient ser-
vice; permanency, good pay, assistance with
accommodation .-Goulden & Wind, 42, High
St., Deal. Kent. [6133
D RAUGHTSMAN required with experience of

electronic equipment and circuitry .-
Apply with details of experience and salary
required to Parmeko, Ltd., Percy Rd., Ayle-
stone Park, Leicester. (6225

APPLICATIONS are invited for the under-
mentioned posy which are vacant in the

Telecommunications Laboratory of British
Insulated Callender's Cables Ltd., at Kirkby,
near Liverpool:-
ENGINEER to stmervise work in connection
with a wide variety of experimental measure-
ments on Telephone Cables. The post in-
volves liaison with the Cable Designers and
the formulation and supervision of agreed
measurement programmes. Previous experience
in this type of work would be an advantage.
Qualifications should include either a degree
in Engineering or Physics or Corporate Mem-
bership of the Institution of Electrical
Engineers.
JUNIOR Engineer to assist in the design and
development of electronic test gear necessary
for the testing and manufacture of Telephone
Cables. Minimum qualification is National
Certificate standard and candidates should
possess a knowledge of valve applications.
GRADUATE Engineer for the design and
development of Electrical Measuring Equipment
for Telephone Cabins Candidate should he
capable of liaising with Drawing Office and
Model Shop for the production of prototype
equipment. Previous experience in this type
of work would be an advantage.
APPLICATIONS, quoting reference P/43/56.
should be addressed to the Staff Officer.
B. I.C.C.. Ltd.. Prescot, Lancs. [6172
INSTRUMENT Mechanics are required at the

Calder Hall Works of the United Kingdom
Atomic Energy Authority. Duties cover main-
tenance of instrumentation in reactors and
chemical plants, also a wide range of spec-
ialized electronic equipment.
CANDIDATES must be experienced in indus-
trial instrumentation or electronics either
through apprenticeship or equivalent qualifica-
tion.
TRAINING in maintenance of specialised in-
struments will be provided as necessary.
RATE of pay for a 44 hour week is 189/-. A
Job Grading Scheme operates. The work Is
divided into three grades ( A. B and C) and
additional lead rates of 42/-. 30/- and 12/ -
respectively are paid.
MARRIED applicants living outside the daily
`ravel distance of the Works will be elven
consideration for housing within a reasonable
period atter recruitment.
APPLICATIONS, giving details of apprentice-
ship, training (including Forces training),

nu alifications and experience to Senior Labour
Manager. U.K. A.E. A.. Industrial Group. Win d-

e Works. Sellafleld. Cumberland. (6165
MULLARD, Ltd. (Valve Division) invite

applications from suitably qualified can-
didates for the following vacancies dealing with
preparation of published data on valves, tubes
and semiconductor devices and enquiries con-
cerning their application.
1. TECHNICAL assistant under 30 years of
age, H.N.C. or equivalent educational standard.
2. TECHNICAL writer with H.N.C. or equiva-
lent educational standard to radio or electro-
nics. Previous experience of editing and pub-
lishing methods an advantage.
BOTH positions offer progressive salaries.
bonus. staff pensions and the opportunity to
obtain general experience in technical publica-
tion and the application of valves and similar
devices in all branches of electronics.-Please
reply giving full details to Personnel Officer,
'dullard, Ltd., Century ...House, Shafteisbury
Avenue, London, W.C.2, quoting reference. No.
839. [662

GALPIN'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM, S.E.I3
Tel.: Lee Green 0309. Nr. Lewisham Hospital.

TERMS: CASH WITH ORDER
(No C.O.D.).

All Goods sent on 7 days' approval against
cash

MAINS TRANSFORMERS. Input 200/230 Volts
OUTPUT 0/9/18 Volts at 3/4 amps., 25/- each;
another output 128/0/12ti volts 2 amps., 25/- each;
another suitable for soil heating, garage lighting, etc.,
0/4/73 volts, 20/25 amps., 52/6 each; another 4 volts
20 amps. twice. 35/. each.
EX -GOVT. ROTARY CONVERTORS 24 volts
D.C. Input 50 volts 50 cycles, 1 phase at 450 watts.
OUTPUT (complete with Step Up Transformer) from
50 volts to 230 volts, 613/10/. each or CONVERTOR
only 69/10/- each.
EX -NAVAL ROTARY CONVERTORS 110 volts
D.C. Input. Output 230 volts 50 cycles 1 phase 250
watts capable of 50 per cent. overload, in good
condition, guaranteed weight approx. 110 lb.
613/10/- each.

SPARK COILS, fat spark on 4 to 6 volts, complete
with trembler, 17/6, p/p 1/6 each.
TOTE SWITCHES with operating gear, large 25/-,
small, 15/. each.

H.P. D.C. MOTORS, 110 volts, 3,000 r.p.m.,
new, 35/-; starters to suit N.V.R. 25/-.
MAGSLIP MOTORS, 50 volts, A.C., large size,
as new, 8/6, p/p 1/6. each.

A.C. MOTORS, 230 volts, sewing machine size,
35/- each.

IRON CLAD Safety Switch., 2 pole, D.P., D.T.,
250 volts, 60 amp., new, 18/6, p/p 1/6 each.
D.C. MOTORS, 24 volts, large size 8/6, p/p 1/- each.
ROTARY CONVERTORS, new, with all smoothing
and control, input 28 volts D.C. Output 300 volts,
260 M/amps, 150 volts, 10 Miami. and 14.5 volts
5 amps. All outputs are D.C. 45/, p/p 2/6 each.
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,
all are or suitable for M/arnp. meters.
MAINS TRANSFORMERS all 200/250 volts
primaries (New) Heavy duty Output combination
of 0/6/12/18/24/30/36 volts 4/5 amps., 38/6 each.
Ditto 6/8 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.,
58/6 each. Ditto 25/30 amps. Output, 85/- each.
MEDIUM SPOT WELDER TRANSFORMERS.
Input 200/250 volts, OUTPUT combination of
0/2/4/6/8/10/12 volts at 50/70 amps., 65/7/6 each.
Ditto 120/150 amps. Output, 67/10/- each.
PRE -PAYMENT 1/- SLOT METERS 200/250 volts
A.C. 10 amp. size only. 100 per cent. overload set at
2d. per unit (guaranteed 12 months), 63/17/6 each.
Ditto credit type 10 amps, only, 25/- each.
RECTIFIERS FOR CHARGERS 6 or 12 volts
Output 2 amps. 9/6 each, 4 amps., 22/6 each, 6 amps.,
36/- each. MAINS TRANSFORMERS no salt,
25/-, 30/- and 46/6 each respectively.

EX -CANADIAN EX -GOVT. ROTARY TRANS-
FORMERS for No. 19 receiver. Input 12 volts D.C.
OUTPUTS 275 volts 110 M/amps.; also another
output of 500 volts 50 M/amps. completely smoothed,
30/- each.
AUTO WOUND Voltage changer TRANS-
FORMERS. 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, L6/5/- each; 1,500 watts,
68/5/. each; 3,000 watts, 617/10/- each.
EX-R.A.F. ROTARY TRANSFORMERS. Input
24/28 volts D.C. OUTPUT, 1,200 volts 70 M/amps.
f hour rating, 10/- each. Ditto 18/24 volts D.C.
Input 450 volts 50 M/amps., Output constant, 2.5/ -
each. These latter ones can be used as motors off
A.G. mains with a little alteration.
9X-R.A.F. MORSE TAPPING KEYS, 5/- each.
SINGLE EARPHONE with carbon microphone
40 ohms, 8/6 each.
Any TRANSFORMERS made to order within 7 days
from date of order. Please ask for quote. Numerous
other items in stock. Please ask for quotation.
MAINS TRANSFORMERS. 110/250 volt input,
300/0/300 volt 70/80 M/amps, 12 volt IA, 4 volt 2A.
Useful for Wireless, Model Trains, Chargers, etc.,
or as an 80 -watt Auto Transformer 110/250 volts.
10/9 each. Guaranteed.

Clients in Eire and Northern Ireland, please ask for
quotation as to carriage charges. The above charges
only apply to England.

SPLENDID ODD BARGAINS FOR VISITORS
OPEN ALL DAY SATURDAY

PLEASE PRINT YOUR NAME AND ADDRESS
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SOLDERING ?

HANJ-ErY
NMKRK

ELECTRIC
SOLDERING IRONS

for 25 years
the best

25 watt lastrument Model

A model for

every purpose

Leaflets on request from :

W. T. HENLEY'S TELEGRAPH

WORKS CO. LTD.

51 -53 Hatton Garden,

London E.C.1

Tel: CHAncery 6822

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR. SHPET, TUBI , STRIP. WIRE
3,000 STANDARD STOCK SIZES

No Quantity too Small. List on Application.

H. ROLLET & Co. Ltd.
Chesham Place, S.W.I. SI.Oane 3463

ALSO AT LIVERPOOL, BIRMINGHAM,
MANCHESTER, LEEDS

ODDIE pFkkoTENERS

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 info -motion
will be gladly sent on requ, st.

DEPT. -w.w.

Oddie, Bradbury & Cull Ltd., Southampton
Tel.: 55883 Cables: Fasteners, Southampton

SITUATIONS VACANT
TELEVISION engineer to join first class team

in well equipped and organized serv.ce
department. Top wages for 1st class man.
Barnes

St 617U
Avis Ltd., 35. London Street617,

g. 0
LD-ESTABLISHED London retail radioU
business requires television service engineer,

also trainee: driving experience essential: good
prospects for capable men; state age and
details of experience.-Box 3380. [6242

McM1CHAEL RADIO. Ltd., Slough, Bucks.
have vacancies from time to time for

electronic engineers to be engaged on Govern-
ment projects: those wishing to be considered
are invited to write fully to the Chief Engineer
Equipment Division. [0198

TV Engineer required for outside servicing;
able to drive; old established company in

North London area; permanency after satis-
factory trial period; holidays arrangements
honoured.-Write stating age, experience, to
Box 3060. (6187
SENIOR Engineer required by Electronic7

component manufacturers to take charge
o! test gear development factory standards and
maintenance of electrical special purpose
pant. Permanent position requiring man with
initiative and sound theoretical background.
Stare salary required. Box 2930. 16164
SENIOR Development Engineering with ex-

perience of Transistor Circuitry, required
for work on Miniature Electronic Equipment.
B.Sc.. or equivalent qualifications. Salary
£900 £1.000. Apply to the Chief Engineer,
Ardente Acoustic Laboratories, 62, Horn Lane.
Acton. W.3. [6169

pYE Limited, Radio Works. Cambridge,
invites applications for positions as Techni-

cal Authors and Illustrators for the compliance
of Maintenance Handbooks dealing with radio
equipment; applicants must possess command
of English and some technical knowledge.-
Applica'ions in writing to Personnel Officer.

ELECTRONIC Test Engineers are required
by the General Electric Co.. Ltd., Radio

and Television Works. Soon St., Coventry; ex -
Service radio and radar techMcians and men
with similar experience are particularly suit-
able for these posts,- applicants should have an
interest in one of the fields outlined below:-
is) Testing of electronic equipment for
Government contracts.
(b) Alignment. Test and Fault-finding on
domestic T.V receivers.
(c) Development, manufacture and mainten-
ance of test equipment.
THESE positions offer good prospects of ad-
vancement. Those Interested should write.
quoting Ref. E.T. and giving details of career
and experience. to the Personnel Manager at
the above address.

161LECTRICAL Installation Draughtsmanr0e9re-
quired in

ELECTRICAL
in the television transmitter field:

experist.ced In light power cabling, switchgear.
accessories and general cable Installation
details; interesting projects in hand offering
good future possibilities.-Please write to the
Chief Engineer. Pye, Ltd.. St. Andrew's Rd..
Cambridge. quoting " T.I.P." [6178

AN opportunity has arisen for a young.
energetic Electronic Engineer of good edu-

cation and pleasant personality to train for
a position on the sales staff of well -estab-
lished, progressive company. superannuation
Dcheme.-Apply Managing Director, Electronics

ivision, Gresham Transformers, Ltd., Feltham.
Middlesex. [6226

DESIGNER draughtsmen required by finn
engaged in radio and electronic Instrument

work: experience in this field highly desirable:
these are senior staff, pensionable appointments.
Apply with details of experience and salary
required to Personnel Officer, British Corn-
municationq Corporation, Ltd., Exhibition
Grounds, Wembley. 16114

GOOD class radio and television dealers have
opening for another experienced engineer

who would help to retain their high reputation
for service, top salary plus bonus, commencing
date with respect holiday arrangements. per-
manency: excellent opportunity in expanding
concern for loyal, qualified man.-Sievers,
Marsh Road, Pinner 9283. 16135

BRITISH OVERSEAS AIRWAYS CORPORA-
TION have a vacancy at London Airport

for an Assistant in the Communications
Branch. The duties comprise: investigation
and analysis of operational performance of
communications and radio navigation systems,
development of test methods and procedures.
and liaison with the appropriate National and
International organizations.
CANDIDATES will be required to have experi-
ence in development and application of aero-
nautical radio, and applications are invited
from those possessing a degree in electrical
engineering and/or membership of an appro-
priate professional body.
SALARY £975 to £1,195 according to ability
and qualifications.
GENEROUS pension, insurance and sickness
schemes; excellent sports and social activities.
-Apply, giving full details of experience to
Assistant Staff Manager (Appointments).
B.O.A.C., London Airport. [6212

HE National Institute for Medical Research212T has a vacancy in the Engineering Division
for an Electronics Technician to be responsible
for the repair and maintenance of instruments;
the initial salary will be within the range of
£520-£630 p.a.i there Is a superannuation
scheme and the appointment will be established
alter a probationary Period.-Apply in writing
to Personnel Officer. National Institute for
Medical Research, The Ridgeway, Mill Hill,
London, N.W.7. [6188

RADIO AND

RADAR

TECHNIQUE
By A. T. STARR, M.A., Ph.D , M.I.E.E.

This important book concentrates
present-day knowledge of the essential

methods and techniques, paying

particular attention to noise, microwave
techniques, waveform, pulse circuit

techniques, and electronic tubes.

Profusely illustrated. 830 pages. 60/- net.

" ... will without doubt find a place
upon the shelves of all the better technical

and scientific libraries ... will
doubtless become a standard work."

MACHINERY LLOYD.

PITMAN
Parker Street, Kingsway, London, W.C.2

MALVYN ENGINEERING WORKS

Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies

to specification.
Single and Production Quantities.

100 PARK ROAD, WARE, HERTS.

Telephone: Ware 465

f

DIWAREMIUM,

for High Stability Resistors
by Welwyn, Dubilier

5% 2%
k watt. 72d 10d

watt. 9d 1/-

I watt. 101-d I/3
2 watt. If- 1/6

Send for List or cver 400.

10/0

1/3

1,6

1/9

2/-

H. L. SMITH & CO. LTD.
2871289 EDGWARE ROAD, LONDON, W.2

Telephone: Paddington 5891
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TUNERS

FM

FM81/Mk11

F.M. V.H.F. 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.

A.M. 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. 14614:- tax paid

FM/AM

S5/FM

FM/AM: World Wide A.M. in 2 ranges.
S5E/FM 12.5 m-37 m.; 35 m.-100 m.; 90 m.-
250 m.;190 m.-250.
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
VI-IF.FM. Sensitivity better than 8 µV for 20
db quieting. Tuning indicator on all bands
AM and FM. 1341216 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

SITUATIONS VACANT
LABORATORY Assistant for technical control

of production in capacitor factory; inter-
mediate B.Sc. standard or equivalent in physics
or chemistry, with particular interest in applied
electricity (not electronics).-Apply Personnel
Manager, Dubiller Condenser Co. (1925). Ltd.,
Victoria Rd.. N. Acton, W.3. (Opposite N.
Acton Station) (6173

.m.t. DOMESTIC ELECTRONICS DIVISIONEhave
vacancies for Design Engineers to work

in the field of magnetic recording equipment,
high-fidelity and TV receivers: applicants should
possess engineering degree or equivalent and
have had several years experience in electronics;
salary commensurate with ability.-Apply or
write Personnel Dept., DED/10, E.M.I., Ltd..
Blyth Rd., Haves. Middx.
DEVELOPMENT engineer required for [6191Elec-

tronic Laboratory in establi-hed engineer-
ing firm. H.N.C., C. & G. in Telecomms., or
similar qualification desirable, must be prac-
tical with some general design experience in
electronic -mechanical devices including mag-
netic recording, pension scheme.-Write full
particulars of previous career to S. E. Opper-
man, Ltd., Boreham Wood, Herts.
ELECTRONIC Engineers; experienced in theee

design of high power audio -frequency
amplifiers and test equipment, required to build
up new department in expanding new field
associated with aircraft and missile testing;
unlimited prospects for enterprising engineers
with determination and drive; London area;salary commensurate with qualifications and
experience.-Box 2970. 16176CUNVIC CONTROLS. Ltd. require an Elec-

tronic Test Engineer for interesting work
on nucleonic equipment. Qualifications-H.N.C.
or equivalent; preference will he given to arip:i-
cants with experience in pulse techniques.
Housing avai:able if required.-Write giving full
details of experience, salary required, etc.. to
Mr. C. E. Davis. Works Superintendent. Sunvic
Controls. Ltd.. No. 1 Factory. Templeflelds.
Harlow. Essex.
RADIO technicians required by Internationalr6209

Aeradio Ltd., for overseas service; perma-
nent and pensionable positions; inclusive salary
from £894 per annum to £1,373 per annum.
tax free, according to marital status; free
accommodation: kit allowance: free air fares.
generous U.K. leave.-Qualified candidates, to
whom replies only will be sent, please write.
quoting RT to Personnel Officer. 40. Park St.,

i (0262

LABORATORY Technician required for
development of prototype electronic equip-

ment; the immediate project involves ultra-
sonic equipment; City and Guilds or National
Certificate qurlification desirable. but practical
experience essential; salary in accordance with
qualifications and experience.-.Apply, in writ-
ing. to the Director of Research. Research
Laboratories. The British Aluminium Co.. Ltd..
Chalfont Park, Gerrards Cross. Bucks. [6171
P YE TELECOMMUNICATIONS, Ltd.. Cam-

bridge, require a Publicity Manager to
hand'e advertising, sales literature, house
magazine. public relations, home and export
sales promotion, for a wide range of telecom-
munications and allied products; must have
suitable experience; some technical knowledge
would be an advantage but not essential; pro-
gressive position with ample scope for right
man: preferably under 30. [6244
DECCA RADAR. Ltd.. have vacancies intheir development drawing office for
Checker Draughtsman and Senior Draughts-
men. These vacancies offer an excellent
opportunity to those desirous of advancement
in a growing company engaged in the rapidly
expanding field of navigational radar. Salariesin accordance with experience. Apply to TheChief Draughtsman, Decca Radar, Ltd., 9,Davis Rd., Tolworth, Surrey. [6245

E.C. require keen young men for Interest-')." Ma work In the field of electronics and
sound reproduction. Training will be given
to promising candidates who are at present
taking a suitable course of study, and goodopportunities will be available for gaining
valuable design experience in these branches of
engineering.-Apply in writing, quoting Ref.
SD. to Staff Manager, Magnet House. Kings -
way. W.C.2, giving full details of age andexperience. [6134
ENGINEER for printed circuits required fordevelopment

of printed circuit processes,
including electro-plating of various metals. also
development of printed resistors; qualifications
B.Sc., or equivalent and experience of electro-
plating and,or carbon resistors Is desirable:
superannuation scheme.-Write, giving full
details of qualificati ms. experience. age andsalary required to Personnel Manager, The
Telegraph Condenser Co., Ltd.. Wales FarmRd., North Acton. W.3. [6094

BRITISH EUROPEAN AIRWAYS require
radio mechanics for routine maintenance

on Viscount and Dakota aircraft at Man-
chester Airport on permanent night shift.
Applicants should be prepared to undertake
training and gain sufficient knowledge to
enable them to obtain an M.T.C.A. licence
after a reasonable time. Excellent pension.
insurance scheme and sick pay benefits. Gen-
erous air travel concessions. Rate of 4 ,27101
per hour. plus 5d per hour time workers'
bonus, and 214d special bonus, plus individual
proficiency pay varying between lyti to 3d per
hour Keen and fully skilled men who are
Interested in full employment with good
future prospects should apply in writing,
giving full details of age. experience and quali-
fications, to Station Superintendent, B.E.A.,
Ringway Airport, Manchester. [6246

BAKERS
4S:42,MAMASZ
tgnttgtQgttoRADIOagtzmmztun

THE CONNOISSEUR'S CHOICE

THE ULTRASONIC

12" 15W DE -LUXE

A 2 -speaker system; the ULTRASONIC
for a wide distribution of all treble and
the I2in. DE -LUXE for smooth clean bass.

Write for full details of our High Fidelity
Equipment, which includes GOODSELL
" Golden Range," with the ORTOFON
Pick -Ups with Diamond Styli, and the
WOOLLETT Transcription Gramophone
Turntable.

WE NOW FIT DIAMOND STYLUS
TO ALL ORTOFON PICK-UP
HEADS IN ACCORDANCE WITH
THE MANUFACTURERS' SPECIFI-
CATIONS.

THE CONNOISSEUR'S CHOICE

The PRESIDENT Audio Consolette

A High Fidelity Tone Control Pre -

Amplifier and Power Amplifier encased
in a compact attractive cabinet. (I lkin.
wide x 6fin. high x I4in. deep.)

Mail orders only pending the opening
of our new showrooms.

Trade and Export enquiries invited

JOHN LIONNET & CO.
DEPT. W, 62-63 Queen Street, London, E.C.4

Tel CT/ 7167
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RODE

12 BT

FOR

YOUR

LASTING

DELIGHT-
NATURALNESS is the key to lasting
delight in sound. It is easy to impress for a
while by big bass boom and only a little less
easy to create a top fizz which at first adds
zipp to everything. But these don't last.

When you hear NATURAL sound re-
created truthfully without extra trimmings
and giving full measure without adding make-
weight, when you hear your radio or records
coming to real life, you will know what
DUODE NATURALNESS means.
The new 12 BBC twelve inch unit at El5 is
very full value. It has the unique dual drive
with built-in crossover and feedback, the
linen spirally corrugated graded compliance
cone with cloth surround, a good magnet, and
all the individual care and craftsmanship
necessary to achieve DUODE NATURAL
SOUND.

INSIST ON HEARING A DUODE

DUODE SOUND REPRODUCERS
3, Newman Yard, London, W.I

CORNER REFLECTOR

Loudspeakers
By turning the speaker cone away from the
listener and using two walls of a room to reflect
the sound, the music appears to be spread across
a very wide stage with a strong illusion of depth
or perspective.
Made in three sizes-send for fully illustrated
leaflet. Licensed under Pat. No. 28638:49.

E M G HANDMADE
GRAMOPHONES L T D

6 Plowman Street London W1

SITUATIONS VACANT
ITJNIOR Development Engineers and tech -
.3 Melons are offered an opportunity to broaden
their experience and scope to use their initiative
in a newly -formed department primarily con-
cerned with the development of electronic
equipment for the Services; there are interest-
ing positions for a number of grades of elec-
tronic engineers with or without experience
in this field of development; those interested
should write giving details of career to date
to the Personnel Manager (Ref. JE), The
General Electric Co., Ltd., Spon Street.
Coventry. [6183
PHILIPS ELECTRICAL, Ltd., wish to fill a

vacancy in the Radio and TV Division at
head office; candidates should be graduate
engineers under 28 years of age with a well
defined aptitude for a commercial career; ex-
perience of work in connection with television
equipment would be an advantage; the post
carries an initial salary of not less than £650
Per annum at age 25 and prospects of develop-
ment and promotion are good.-Applicants
should write giving fullest details of career
to Personnel Officer, reference No. 624, Cemury
House, Shaftesbury Avenue, London. W.C.2.

COMMUNICATIONS Engineer required for
Middle East service with large oil company;

not less than six years' experience radio trans-
mission equipment; practical experience main-
tenance multi -channel carrier equipment and
V.H.F. radio equipment; knowledge V.F. tele-
graph and automatic telephone exchange in-
stallations (non -director) useful; grade I.E.E.
or H.N.C. qualified; age limit 35; bachelor
preferred; total minimum emoluments E1.600
p.a.; paid home leave with passages.-Write.
quoting No. 564, to Box No. 161. cio Charles
Barker & Sons, Ltd., Gateway House, London.
E.C.4. [6174

REQUIRED for immediate employment in -
Venezuela: aircraft radio communications

engineer for servicing and maintenance air-
craft installations and v.h.f. ground stations:
candidate must have at least 5 years experience
servicing and maintenance of all types air-
craft radio and communications equipment and
be qualified by A.R.M.E. licence A or B; mar-
ried or single men considered; starting salary
according to experience; family pension fund.-
Write giving full details experience, age.
marital status, licences, etc., to Box ZE142,
Deacon's Advertising, 36 Leadenhall Street.
London, E.C.3. [6184

VH.F. radio electrician fully conversant with
siting. installation, maintenance and servic-

ing of V.H.F. equipment required at a Mining
property in the Gold Coast; duties require some
work to be undertaken underground in addi-
tion to equipment on the surface: permanent
employment offered; starting salary £79 per
month: tours abroad are of 15 months followed
by three months' leave on full pay; wife of
new employee does not accompany on first tour
but n arrlage allowance of £180 per tour paid:
passages. furnished quarters and medical
attention provided free: A staff assurance
scheme is in operation.-Write, stating age and
experience, to Box E7066. Whites, 72-78, Fleet
St., London. E.C.4. [6179
A SMALL progressive manufacturer. located
A in South Bucks, offers a liberal salary for
a Senior Electronics Engineer with suitable
ability and experience. The successful applicant
will be required to work in close liaison with
the production unit and his duties will involve,
the development and application of transistor
circuitry and the application of electronics to
automation projects A pension scheme is in
operation and some assistance In the matter of
accommodation can be provided. The location
is exceptionally clean and healthy and yet
within easy reach of London.-Full details
of Education, qualifications and experience
should be tabulated under a covering letter to
Box '373 [6238
WAR OFFICE requires Temporary Technical

Officer (Technical Grade at Malvern,
Worm, responsible for section engaged on writ-
ing technical reports and handbooks on re-
pair and maintenance methods of Army Wire-
less Equipment, must have served full appren-
ticeahip, hold H.N.C. or equivalent, sound tech-
nical background In all communication tech-
niques, experience of all radio transmission and
reception methods, VHF and FM in particular.
test equipment for alignment and setting up
of wireless equipment, experience in technical
writing and possess qualities of leadership and
tact; salary within range £860 to £1.070 accord-
ing to age, qualifications and experience.-
Forms from M.L.N.S., Technical and Scientific
Register (K), 26, King St.. London, S.W.1,
quoting D 258/6A. [6163

BRITISH EUROPEAN AIRWAYS require
radio maintenance engineers at Man-

chester Airport. Salary E14 4-£16/9 p.w. plus
12/6 p.w. special bonus. Shift pay. Appli-
cants should have considerable experience of
aircraft radio servicing and maintenance over
a period of at least 4 years. Knowledge of
modern airborne civil radio communications
systems, landing and navigation aids, and
recognized methods of routine test on such
apparatus. Possession of a current Aircraft
Radio Maintenance Engineer's licence to at
least " A " category with " A rating.
Knowledge of aircraft electrical systems de-
sirable. plus ability to supervise aircraft and
ground equipment accumulator routine main-
tenance. Keen and fully skilled men who are
interested in full employment with good future
prospects should apply in wilting, giving full
details of age, experience and qualifications,
to Senior Personnel Officer. Area and Out-
stations, B.E.A., Keyllne Howe, Rulallt)
Middlesex.

GRAM MOTORS
AlITOCHANGERI
CABINETS

RADIOGRAM MANUFACTURERS SURPLUS

Garrard RC1I0 2 -speed Mixer Autochangers. 002
eryidal heads. twin sapphire styli. Makers cartons.
AC malne 200/250 volts. Our price £811916.

Garrard RC70 Single Speed AC/DO Autochangers.
Our Price f4/101-.
Garrard RC85 Variable Speed Centre Drive. 78 r.p.m.
Mixer Autochangers. AC/DC in makers cartons.
Our price £411916.

Collaro RC54 Latest Type 3 -Speed Autochangers
with 0 or T turnover heads. Makers cartons.
Oar Price £9/1916.
Rexine Covered Cabinets to house the above unite.
Ex veil known manufacturer. Our price 45/,
Rexine Covered Portable Record Player Cabinets
cut f., G.S.R. Regent FIFluO units, with apace for
amplifier. Ex well known manufacturer. Our
price £211916. Larger size cut for Monarch changer
g3/5/-.

1 -Speed Record Players fitted with Moe turnover
1011'59 pick ups with twin sapphire styli, rexine
ease with lid. fitted droops and handle. Worth
10 gun. Our price £711518.

Crystal Pick -Ups fitted Aoos HOP59 cartridge.
Ultra lightweight. Our price 27/8.

Carriage, Packing, and Insurance 5/8. Send stamp
for complete bargain lists.

RONALD WILSON & CO.,
(DEPT. W.W.), 12 BRIDGE STREET. WORCESTER

LOUDSPEAKER CABINETS
For

GOODMANS W.B. G.E.C.
KELLY and JENSEN

STANDARD BASS REFLEX CABINETS
Demonstrations without Appointment

You can see your cabinet being made
in our cabinet-making workshop.

Cabinets made to order.
ARMSTRONG CHASSIS AND AMPLIFIERS

LOUDSPEAKERS.
Open till 5.30 Saturdays.

A. DAVIES & CO. (Cabinet Makers)
3 Parkhill Place, off Parkhill Road, London,
N.W.3. GULLIVER 5775.

PULLIN
SERIES 100

TEST METER
AC/DC 10,000010

21 RANGES
100pA to 1000 V

CO.PLETE in 0...CAST
CAS{ WITH TEST 1.../.011

CLIPS ANO WOODS

FULLY GUARANTEED

Sent post free for E2.10.0 and nine further
monthly payments of EI.4.6.

Cash price L12.7.6.

FRITH RA D
(42,1; ,tcm ow. ;:. .

PNOPIE liest1

,c)C RAFT LTD

91,
ES NIGH STREET
NOW0111. PPONELL ,

PHONE 117
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SITUATIONS VACANT
APPLICATIONS

are invited from radio
engineers, preferably licensed, who would

be interested in employment with British whal-
ing company to work on Westland S.55 heli-
copters attached to Antarctic floating factory
expeditions which depart each year October,
returning April/May. Attractive terms include
good salary and two months' holiday each
summer. Preference given to applicants with
experience of aircraft instruments and electrical
systems.-Applications, with full particulars to
Chr. Salvesen & Co., 29, Bernard St., Leith.
THE GENERAL ELECTRIC Co., Ltd.. Brown's

Lane, Allesley, Coventry, requires mech-
anical development engineers, designer
draughtsmen and draughtsmen. preferably with
experience of radar -type equipments, for work
on guided weapons and like projects; also re-
quired, senior and junior electronic develop-
ment engineers particularly in the field of
microwave and pulse applications; salary ac-
cording to age, qualifications and experience.-
Apply by letter, stating age and experience, to
the Personnel Manager. Ref. R.G f0259
A VACANCY occurs for a development en-

gineer in a design group concerned with
a wide range of small transformers of types
used in radio equipment and electrical appli-
ances, preference will be given to applicants
having experience of this class of work, but
young engineers with a sound basic training
and limited experience will be considered and
if successful will have the opportunity of gain-
ing practical knowledge of design problems met
in fulfilling commercial and military specifica-
tions, an attractive salary is offered together
with good future prospects; the company's main
laboratory is situated in the London area but
there are also several vacancies in our Ports-
mouth unit.-Please reply, giving details of
qualifications and experience to Box 3262. (6218
AIR MINISTRY requires Electrical Engineers

at R.A.F. Radio Standards Centre, Hen-
don, Middlesex, for development of techniques
for calibration of high grade radio test equip-
ment involving output and attenuation
measurements. Qualifications: Higher School
Certificate (Science) or equivalent but H.N.C.
or pass degree may be an advantage. Appoint-
ments according to age, experience, etc., as
Experimental Officer (min. age 26) or Assistant
Experimental Officer. Salary within range,
E.O. £925-£1,135; A.E.O. £365 (age 18)-£805.
Appointments at Hendon, but successful candi-
dates expected to serve a short initial period
at Henlow, Beds.-Forms from M.L.N.S., Tech-
nical and Scientific Register (K), 26, King St.,
London. &WI, quoting D 303/6A. Closing
date September 14, 1956. [6216

si.S.ids. requires Experimental Officers at
I-0 Mechanical Engineering Research Labora-
tory East Kilbride, Scotland; (1) Electronic
Engineer (Ref. A260/6A) to supervise instru-
mentation in Plasticity Division Range of re-
search-from metal physics, through properties
of materials, to formation and machinery pro-
cesses --offers scope for applying new tech-
niques to measuring force, strain, torque, pres-
sure, temperature and short -time intervals: (2)
Metallurgist (F.543/6A) to work on high tem-
perature mechanical p roperties of materials.
Applicants should have experience of high
temperature precision testing of engineering
materials and particularly of creep testing.
Successful candidate for this post would be
required to work initially at National Physical
Laboratory, Teddington, Middx. possibly for
few years. Quals.: at least 26 and G.C.E.
(Advanced) in two science or maths. subjects
but Pass degree, H.N.C. in (1) Electrical En-
gineering or Physics; (2) MetallurgYpos , or eqFinaluiva-
lent generally expected; or for t (2)
Certificate (Group Course) City & Guilds of
London Institute in Metallurgy. Salary in
range £875-£1,075 but post (2) will be £925-
£1,135 until transfer to M.E.R.L. Women's pay
slightly less. Equal Pay Scheme. East Kil-
bride offers good housing prospects-Forms
from M.L.N.S.. Technical and Scientific Regis-
ter (K), 26, King Street, London, S.W.1, quot-

appropriate reference. [6215
OLD COAST CIVIL SERVICE.-Vacancy for
Assistant in Engineering Training (Radio

Frequency) responsible for training in radio
frequency subjects and organization of special
course in the theory and operation of radio
frequency equipment, will also be required to
carry out some operational duties; candi
dates must possess a B.Sc.(Eng.) or
other recognized Engineering Degree and have
gained not less than thirteen years' profes-
sional experience subsequently or have passed
one of the undermentioned examinations and
have gained not less than fifteen years' ex-
perience subsequently: Sections A and B of
the Associate Membership of the Institution of
Electrical Engineers, Associate Membership of
the British Institute of Radio Engineers (with
Mathematics), Grade C examination of the
B.B.C., full technological certificate of the City
and Guilds Institute in Telecommunications.
Candidates who are corporate members of the
I.E.E. may be considered, provided they have
gained not less than eleven years' professional
experience' appointment on one-two tour con-
tract in the consolidated salary scale £1,950-
£2,050 a year with a gratuity of £12/10 for
each completed month of satisfactory service;
free first class passages on appointment and
leave for officer, wife and up to three children
under 13 years of age; leave is granted at the
rate of seven days for each completed month
of residential Service; kit allowance £30 may
be payable; basically furnished accommodation
provided at low rental; income tax at local
rates.-Apply to the Secretary for Recruitment,
Gold Coast Office, 13, Belgrave Square, Lon-
don, S.W.1, for a form of application. [6192

SITUATIONS VACANT
MINISTRY OF SUPPLY requires Electronic

Engineers at London H.Q. to plan and
progress supply of wide range of electronic
equipment with particular reference to ground
radar equipment and instaiiation of ground
radar systems. Quadfications: recognised en-
gineering apprenticesbsip or equiva.ent in elec-
tronics, A.F.R.Ae.S., A.M.I.C.E., Mech.E. or
E.E. or exempting quadfications; shou.d have
thorough Knowledge of ground rauar equip-
ment, particularly of types used by R.A.F. for
control and interception of aircraft; experience
in installation of radar or comparable equip-
ment an advantage: salary within £765 (age
25)-£1,190.-Forms from M.L.N.S., Technical
and Scientific Register (K). 26, King Street,
London, S.W.1 quoting D270/6A. [6182
ELECTRONIC Engineers are required by the

Equipment Engineering Department of
Westinghouse Brake & Signal Co., Ltd., at
Chippenham, Wiltshire, to take part in the
development and subsequent engineering design
for production of new control systems, em-
onyinelectroic techniques, for traffic control

British and Overseas Railways. The scopeof the work will range from practical experi-
mental work to the issue of design instructions
on which will be based manufacturing draw-
ings, together with the compilation of manu-
facturing specifications and descriptive
pamphlets. In addition? co-operation will be
required with production engineers during
manufacture of first -off equipments in the
company's Chippenham, works.
POSITIONS are available for University
graduates with a good Telecommunication
Degree in Electrical Engineering. Some experi-
ence with transistor techniques is required,together with experience of line communica-tion systems employing audio and carrierirsquencies. A knowledge of computing
techniques would also be an advantage but is
not essential.
THE salaries will be determined by age, quali-
fications and experience; the company operates

pension schne anta5-du week.;orheroron,wiegivin
age andfull particulars to Personnel Superintendent,

Westinghouse Brake & Signal Co., Ltd., Chip-
penham, Wilts, quoting Reference No. EQUIP/
N/Q. [6237
TECHNICAL Assistant, Grade One, required

for Kumasi College of Technology, Gold
Coast, for two tours, normally of ten months.
Option of appointment either (a) on agree-ment with prospect of permanent and pension-
able employment with salary (including 5%non -pensionable addition) in scale £871 rising
to £1,060 a year. or (b) on contract with
salary (including 5% non -pensionable addition)
in scale £958 rising to £1,166 a year plusgratuity at' rate of £150 a year. Possibility
of renewal of contract. Commencing salary
according to experience. Outfit allowance £60
in certain circumstances. Furnished quarters
available for officer and family. Free passages.
Leave on full salary normally granted annually.
Preservation of Superannuation rights under
F.S.S.U. Scheme might be arranged. Candi-dates must possess H.N.C, or equivalent and
have experience in research laboratories ofmanufacturer of telecommunications equip-
ment or with an operating organisation. Write
to the Crown Agents, 4. Millbank. London,
S.W.1. State age. name in block letters, full
qualifications and experience and quote
M2C/41848/WF. [6168

MA/N TE.5 7"
100/700 N.,

.0
17/DC16
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7, 6
THE PERFECT FAULT FINDER

NEO ELECTRICAL INDUSTRIES LTD
MANCHESTER 4

UNIVERSITY OF ABERDEEN
and

ROBERT GORDON'S
COLLEGES.

Applications are invited for the post of
READER in APPLIED THERMODYNA-
MICS in the University and HEAD of the
DEPARTMENT of MECHANICAL
ENGINEERING in Robert Gordon's
Technical College. Salary 62,000 per
annum with superannuation (F.S.S.U.)
and children's allowance. Part of removal
expenses refunded.

Applications (20 copies) giving names
of three referees should be lodged, not
later than 25th September, 1956, with the
Secretary, The University, Aberdeen,
from whom conditions of appointment
and forms of application should be
obtained.

SITUATIONS VACANT
AIR MINISTRY requires Experimental Officers

at Ruislip, Middlesex, for general experi-
mental duties concerned with radio and radar
installations employed in Royal Air Force.
Duties include technical investigations into
existing systems, field measurements, work on
modifications and development of ancillary
equipment. Qualifications: Higher School Cer-
tificate (Science) or equivalent qualification.
Some experience of communications systems or
radar control essential. Minimum age 26.
Salary within range £900-£1,105.-Forms from
M.L.N.S., Technical and Scientific Register (K),
26, King St., London, S.W.1, quoting D 302/6A.
Closing date September 14, 1956. [6217

SITUATIONS WANTED
CHIEF Inspector A.I.D. electronics compon-

ents printed circuits, London area only.-
Box 3284. [6220

TECHNICAL TRAINING
LEARN it as you do it, we provide practical

equipment combined with instruction in
radio, television. electricity, mechanics, chemis-
try, photography, etc.-Write for full details
to E.M.I. Institutes, Dept. WW47, London. W.4.

10CITY

and Guilds (Electrical, etc.) on " No
Pass-No Fee " terms, over 95% successes.-For full details of modern courses in all

branches of Electrical Technology send for
our 144 -page handbook, free and post free.
B.I.E.T. (Dept. 388A), 29, Wright's Lane.
London, W.8. [0117

TUITION
NOTHING succeeds like success! What we

hove done ,a thousand times we Pan do 9.),)in
for you-see the B.N.R.S. advt. page 86. [0172
WIRELESS operating; attendance and postal

courses.-Stamp for reply to Manager, The
Wireless School. Manor Gdns.. London. N.7.

[0104
FULL-TIME courses for P.M G. Certs.,

C.G.L.I.. Telecommunications. Radar Main-
tenance Cert. and B.Sc (Eng.): prospectus free.
-Technical College, Hull. F0111
WIRELESS.-See the world as a radio officer

in the Merchant Navy; short training
period. low fees; scholarships, etc., available;
boarding and day students; stamp for prospec-
tus. --Wireless College, Colwyn Bay [0018
A .M.I.Mech.E.. A.M.Brit.I.R.E.. City and

Guilds, etc., on " No Pass-No Fee "terms. over 95% successes-or details of
Exams 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. f0118
T/V & 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. 10116

THE Institute of Practical Radio Engineers
have available home study courses in every

phase of radio and television engineering.
specialising in the practical training of appren-
tices in the retail trade, enrolments limited,
fees moderate.-The Syllabus of Instructional
Text may be obtained post free from the Secre-
tary, I P.R.E.. Fairfield House, 20. Fairfield
Rd.. Crouch End. London. N.8 (0088
FREE! Brochure giving details of home studytraining in radio, television and all
branches of electronics; courses for the hobbyenthusiast, 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

WIRELESS telegraphy.-Merchant Navy
offers to youths 16 upwards after quali-

fication, lucrative positions as radio officers.-
Apply British School of Telegraphy 179. Clap-ham Rd., S.W.9. (Est. 1906.) Recognised byMinistry of Education, moderate tees, modern
equipment. day and evening tuition: also postal
courses in theory of wireless telegraphy for
P.M.G. Certs. and Amateur Transmitting
Licence. E9124

BOOKS. INSTRUCTIONS. ETC.
T.P.R.E. technical publications, 5.500 Align-

ment Peaks for Superheterodynes. 5/9. post
free, data for constructing TV aerial strength
meter 7/6. sample copy The Practical Radio
Engineer." quarterly publication of the Institute
2/-; membership and examination data. 1/ -.-
Sec., I.P.R E. 20, Fairfield Rd. London. N.8.

'00,19" TELEVISION Receiving Equipment." By
1 W. T. Cocking, M.I.E.E. An exhaustive de-

scription of each stage of the normal television
receiver. Other chapters deal with special cir-
cuits, faults and their remedies, selectivity, ser-
vicing, etc. 3rd Edition, 18/- net from all book-
sellers. By post 19/1 from Iliffe & Sons Ltd.,
Dorset House, Stamford St., London, S.E.1.

'131, ADIO Interference Suppression: As AppliedP. to Radio and Television Reception."
By G. L. Stephens, A.M.I.E.E. 2nd Ed. An
up-to-date guide to the various methods of sup-
pressing electrical interference with radio and
television reception. Many practical applica-
tions are given, particular attention being paid
to the problem of interference at television fre-
quencies. Other chapters deal with the design
and choice of suppressor components, methods
of locating the source of interference, and sup-
pression at the receiver itself. 10/6 net from
all booksellers. By post 11/1 from Iliffe &
Sons Ltd., Dorset House, Stamford St., London.
S.E.I.
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NEW BOOKS
ON RADIO & TELEVISION
Radio Amateur's Handbook A.R.R.L.

for 1956. Postage 1/6 30/-
Magnetic Recording Handbook, by

Hickman. Postage II- 21/-
High Fidelity the Why and How for

Amateurs, by G. A. Briggs. Postage
1/- 12/6

Beginners Guide to Radio, by F. J.
Garnm. Postage 6d. 7/6

Wireless Servicing Manual, by W. T.
Cocking, complete new edition.
Postage 1/- 17/6

Transistors and Crystal Diodes, by
B. R. Bettridge. Postage 4d.

T.V. Receiver Servicing Vol. 2. Receiver
and Power Supply Circuits. Postage
1/6 21/-

Radio Valve Data, by Wireless World.
Complete new edition. Postage 8d. 4/6

T.V. Picture Faults, by J. Cura, revised
edition. Postage 4d. 3/6

How to Listen to the World. 1956
edition by 0. Lund Johansen. Post-
age 6d. 4/6

Write or call for lists of English and American
publications.

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,

LONDON, W.C.2. (adjoining Lisle Street).

METER
REPAIRS
All types - Any make

Single and Multi -range repaired
and recalibrated

Meters converted and rescaled
PHONE FOR IMMEDIATE SERVICE

E.I.R. INSTRUMENTS LTD.
329 Kilburn Lane, London, W.9

Tel.: LADbroke 4168

SPECIAL OFFER
G.E.C. & B.T.H.
GERMANIUM CRYSTAL

DIODES
.11/- each. Postage 20.

Diagrams and three Crystal Set Circuits
Free with each diode.

A large purchase of these fully
GUARANTEED diodes from the
manufacturers enables us to make this

attractive offer.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED
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.

SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

SENIOR

ELECTRONIC

ENGINEER

required by The

RESEARCH DEPARTMENT

of

SHORT BROTHERS

& HARLAND LTD.
for work on

Automatic Controls for Vertical
Take Off and other aircraft,

guided missiles, computing sys-
tems, etc.

QUALIFICATIONS: University
Degree, capacity to control a develop-

ment team.

EXPERIENCE: Several years of
one of the following:
Electronics, Radio or Radar circuits and

equipment; Analogue Computing De-
vices, and Servo -mechanisms.

This is a Permanent and Pensionable

Appointment in an expanding organi-

sation with new and well equipped

Laboratories.

Salaries are commensurate with res-

ponsibility and prospects are good.

Assistance with Housing and with

Removal Expenses.

Apply with full details to:

Staff Appointments Officer,

SHORT BROTHERS & HARLAND LTD.,

P.O. Box 241, Belfast,
Quoting S.A. 165.

Ask for Leaflet Ref. 2356 which gives
full technical details of this wonderful

new unit.-------------
SPENCER - WESTTYPE 50

BAND III CONVERTOR-------
Perfect results with any receiver.
From your dealer or on 7 days'

approval from :

SPENCER - WEST LTD.,
Quay Works, Great Yarmouth

Phones: 4794 & 3009

3 -VALVE QUALITY AMPLIFIERS
3-4 wt. 16 S.W.G. al. chass.; neg. 'dbk,;
vol. and tone controls; A.C. 200-250 v.;
voltage panel; 2-40 spkr. socket: new comp.
and PLAYING TESTED; B7g 6f x 5 x 4fin.,
E4 5 0.
INT. OCT. 9 x 6 x 4fin.. E4/2/6.
Carr. 3,'6 either model and state type P.U.
E.K.E , 47, Arksey Lane, Bentley,

Doncaster.

Good Investments
Chart Recorders. By leading British makers.
Wall mounting in black enamelled case. 230 volt
A.C. synchronous motor, chart speed to speci-
fication. Tested and guaranteed. Variacs. Few
only. Type CMH. 0-270 volts.
Wavemeters. Type 1191, new surplus stock in
original transit cases, complete with Crystal
and Charts, also set of spare valves. T.E.I49
Wavemeter with Crystal, charts, valves and
instruction booklet. New in transit case. 200 kc/s.
to 30 Mcls., accuracy 0.005%.
Precision Temperature Control Ovens, for
quartz crystals. 230 v./I/50 c/s. Give stability
with suitable crystals of better than 2 parts in a
million. Fitted thermostat and thermometer,
temp. adjustable 40/60 degrees C. As new and
guaranteed. E9/10/-.
Rotary Converters D.C./A.C. 24 volts D.C. to
230 v. A.C. 100 watts, 95/- or in metal cabinet
fitted Voltmeter regulator, on -off Switches and
fuses, L8/101-. 110 v. D.C. to 230 v. A.C. 200
watts, (12/10/-. Starter, 45/, Carriage and
Packing extra at cost.
Motor Alternators 28 volts D.C. input 115 volts
750 V.A. 3 ph. 400 cycles 24 volts 250 V.A. 400
cycles. Single Phase output. 24 volts D.C. input
115 volt 115 V.A. 400 cycles output. Write for
special leaflet.

Leslie Dixon & Co.
Dept. A, 214 Queenstown Road, London, S.W.3

Telephone : MACaulay 2159
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Specialists in Sub-
miniature Telecommuni-

cation Components

Actual Sit,
(Approx.)

TEMPATRIMMER
Nominal capacity 6.SpF-Tempera-
ture Coefficient continuously adjust-
able from +2000 to -2000 parts
per million per degree Centigrade.
Length 1.31" Width .670" Height .5"

Details from-

DEVELOPMENTS CO. LTD.
ULVERSTON, NORTH LANCS

Tel: ULVERSTON 3306

CABINETS   
WE CAN SUPPLY ANY CABINET

to YOUR OWN
SPECIFICATI-N

The Contemporary
(left) is oak ven-eered with
mahogany interior
normally wax
finished at E9/15/..
Available in any
shade to order at
slight extra cost.
The Cabinet
(below) can be
supplied in any
shade of walnut,
oak or mahogany
for LI9/19/-.

Both Cabinets
could be supplied
as a complete radio-
gram incorporating
any of the following
combinations of
units: -
5 valve chassis,
£121101-.
8 valve Armstrong,
FC48, E25/2/-.
14 valve Armstrong,
EXPI25:C, L51119i 6.
8 valve FM/AM,
L21/15/-.
9 valve AM/FM 26gns
(incl. 2 speakers).
3 -speed Garrard and Collaro
autochanger, also BSR Monarch, L7/1916, and
Plessey Autochanger, f9/151-. 8in.. 10in., and I2in.
Goodmans,Wharfedale, G.E.C.,and W B. Speaker..
Send for free illustrated catalogue of cabinets,
chassis, autochangera and speakers, etc. H.P. can
be arranged.

LEWIS RADIO COMPANY
120, GREEN LANES, PALM ERS GREEN,
LONDON, N.I3. BOWes Park 6064.

T i , / , -7777 F-, i o ,

"'"a277.4,r.aftlii4ip-

- _ /_.

CHIEF TEST ENGINEER
is sought to take charge of a depart-
ment concerned with the produc-
tion testing of a wide variety of
electronic equipment.
This is a responsible position re-
quiring substantial previous prac-
tical experience of such test work,
together with organising ability
and a high standard of technical
integrity.
Continued expansion of the labora-
tories has also created further
vacancies for

DEVELOPMENT ENGINEERS
to be concerned with the circuit
design of ship and air -borne
electronic INSTRUMENTS and
COMMUNICATIONS EQUIP-
MENT. Experience in one of these
fields is desirable but by no means
essential.
Candidates for the former position
should preferably have qualifica-
tions to HNC standard or the
equivalent; for the latter, quali-
fications up to and including this
standard are acceptable.
All appointments are permanent and
pensionable and carry attractive
salaries, they offer excellent pros-
pects and the opportunity to work
on a variety of interesting projects.
Apply in confidence to the SUPER-
INTENDENT, ELECTRONIC
DEVELOPMENT DIVISION,
R. B. PULLIN AND COMPANY
LIMITED, GREAT WEST RD.,
BRENTFORD, MIDDLESEX.

THE NEW AXIOM ENCLO-
SURES built to the specifica-

tion of GOODMANS.
Completely Fitted comprising I2in.
Axiom No. 150 Mk. II Speaker. The
Acoustic Resistance Unit and Cabinet to
Messrs. Goodmans specification. Lined
and Quilted with lin. cotton felt and
constructed of 'tin. Weyrock.
Cash Price E27/18/6 or L4/7/6 deposit and
9 payments of 57/3 monthly. Cabinet only
E14/7"6 or C2/5/- deposit and 9 payments of
29/- monthly. Delivery 12/6 cash or terms.
Also in Corner Cabinets 27/6 extra,
Write for catalogue of cabinets for Records-

Equipment-Speakers.

A. L. STAMFORD
(Dept. D4), 20 College Parade, Sains-
bury Road, London, N.W.6. S.4

H
E
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!! TWIN SPOTLIGHTS !!
J.,

PRIMAXA

D
U
T
Y

SOLDERER
Model 100W. 96/6 post free. Available 110, 200/220, 220/250v.
INSTANT HEATING. You only consume current when actually
soldering. One Year Guarantee except on soldering bits and lamps.
S. KEMPNER Ltd., 29 Paddington St., LONDON, W.I.

Phone: HUN TER 0755.

METAL SPINNING OUR SPECIALITY
PARABOLIC REFLECTORS up to 9ft. dia. LOUDSPEAKER HORNS, Etc., Etc.

POWER PRESSWORK to 250 ton capacity, including Hydraulic

GENERAL SHEET METAL WORK . ARGON . ARC & OXY-ACETYLENE WELDING

SHAWE METAL SPINNING WORKS
SWINTON STREET, KING'S CROSS, LONDON, W.C.I.

'Phone : TERminus 7422;3 Grams: Alipryde Phone London
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"PERMATIP"
AND

"PERMABIT"
INSTRUMENTS

FOR

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 3i8 inch. Full details
in booklet S.P.S from sole
manufacturers:-

LIGHT SOLDERING DEVELOPMENTS LTD.
106, GEORGE ST., CROYDON, SURREY

Tel. CROydon 8589

LOCKWOOD
makers of

Fine Cabinets
and wooiwork of every descrip-
tion for the Radio and sill^d rr,clee

LOCKWOOD & COMPANY
(WOODWORKERS) LTD.

Lowland Rd., Harrow, Middlesex. Byron 3740

YOUR METER DAMAGED ?

Leading
Electrical
Instrument
Repairers

to the
Industry

Contractors to the Ministry of Supply and General Post Office.
Repairs by skilled craftsmen of all makes end typed of
Voltmeters. Ammeters. idlcroammeters, Multirange Test
meters. Electrical Thermometers, Recording Imaruments,
eto. Quick deliveries-tor speedy estimate send detective
instruments by registered poet to:

GLASER & CO. LTD.
Electrical Instrument Repairers
96-100 ALDERSGATE STReF.

(Tel. . MONarch 6822)

MORSE CODE Training
COURSES for BEGINNERS
and OPERATORS, also a

SPECIAL COURSE for passing
the G.P.O. Morsii Test for
securing an AMATEUR'S
TRANSMITTING LICENCE.

Send for the Candler
BOOK OF FACTS

It gives details of all courses.

Fees are reasonable.

Terms: Cash or Monthly Payments

THE CANDLER SYSTEM CO.
(55W) 52b ABINGDON ROAD, LONDON, W.8
Candler System Co., Denver, Colorado U.S.A.

The UNIQUE BENDER

YOU HAVE SEEN
from our successive advertisements
what the UNIQUE BENDER looks
like.
Now we show examples of a few of the
many Jobs it will handle. It also makes
angles, channels, folded and beaded edges
and special sections up to 39 in. long.;
Quickly, Accurately, and with Professional
Finish.

For 6 page Folder write to:-

A. A. TOOLS (W)

197a Whiteacre Rd., Ashtonu-Lyne
Every genuine A.A. tool bears this mark.

Brad/ TAPE
RECORDER

Has every worthwhile
feature at a price you can afford

Literature free from:-
BRENELL ENGINEERING CO. LTD.
2 Northington Street, London, W.C.1

1111Etitil

SIFAM ELECTRICAL INSTRUMENT CO. LTD.
LEIGH COURT TORQuAT - Telephone 451718

A.I.D. Approved

TRANSFORMERS
of all types up to 25 KVA for Single or Three

Phase operation. Phase Conversion, etc.
MAINS

Output and Special Purpose Transformers for
Radio Equipment: Chokes, etc.

COILS
for Contactors, F.M. Brakes, Air Valves, etc., and

coil WINDINGS for all purposes.
SOLENOIDS

for A.C. and D.C. Operation
W. F. PARSONAGE & Co., Ltd.
INDUCTA WORKS  Park Rd Bloxwich Walsall

Telephone: BLOX 66464

THE POLYTECHNIC
309 REGENT STREET, W.1.

Electrical Engineering Department
Head of Department D. 0. Bishop, Ph.D.,

FULL -TIDIER DAY COURSES are held for a
Diploma in Electrical Engineering (Power and
Teleeolumuelcatkuiel extending over a period of
three to four ream Courses are also held for the
B.Sc. (Eng.) Degree of the University of London
(External).

Session 1956-1957 beg'. on September 18th,
1946.

EVENING COURSES In the above subjects
and nitro in Radio and Television Service Work
ettiumence on Monday Seoternber 24th The
courses prepare for the Ordhomy and Higher
National Certlfkates and for the City and Guilds
of London Institute examinations. New students
win be enrolled on September 18th, 5-8 p.m.

Prospectuses may be obtained on application to
the DIRECTOR OF EDUCATION.

Leads the world in
TAPE RECORDING

For details o: the world's most
advanced Tape Units and Tape
Recorders contact

VERDIK SALES LTD.
,RUPERT COURT, WARDOUR ST.,IONDON,W.1

Gerrard 8266

TELETRON SUPER INDUCTOR COILS

Fer i e Red Aerials. Wound on high permeab lily
Forroxcube rod, Medium wave 8/9, Dual wave gm

Type HAX. Selective crystal
diode coilfor tape and quality
amplifiers, MW 3/-. LW 3/6.
Dual wave TRF Coi Is, matched
pairs (as illustrated) 7/ -
pair. Type S.S.O. Supersonic
Tape Osc. coil, provides
6.3 v. 3 a. RF for pre -amp
heater. Eliminates Induced

50 c/s hum, 40/100 kc, 15/. 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

The finest method

for cleaning records
Already over 20,000 enthusiastic users

THE 4.(Dlit3

AUTOMATIC GRAMOPHONE RECORD CLEANER
PATENT APPLIED FOR

Price reduced to 17/6 (plus 7/- purchase tax)

from your local dealer or

CECIL E. WATTS
Consu'lant and Engineer Sound Recording and Reproduction)

Darby House, SUNBURY-on-THAMES, MIDDX.
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TESTERS REQUIRED
for

RADAR&ELECTRONIC WORK

Holding of Ordinary or Higher
National Certificate an advantage,
bu: men with suitable Service or
Civilian experience will be
considered. Opportunities for
advancement available for pro-
gressive candidates.
Good rates of pay, conditions,
canteen facilities, etc.

Apply in person or in writing to:-

Employment Department,

Metropolitan -Vickers

Electrical Co., Ltd.,
Trafford Park, Manchester17

N.B.: For the convenience of
applicants the Employment De-
partment is open for interviews as
follows:-
Monday and Friday 8.30 a.m. to
4 p.m. Tuesday, Wednesday and
Thursday 8.30 a.m. to 6.30 p.m.,
and Saturday 8.30 a.m. to 11.30 a.m.

PHILIPS ELECTRICAL
INDUSTRIES

LIMITED

have a number of vacancies for

(1) SENIOR ELECTRICAL
DRAUGHTSMEN

(2) SENIOR MECHANICAL
DESIGNERS

in the Design Laboratories of
their new

RADIO AND TELEVISION
FACTORY

being opened at Croydon, Surrey.

Starting salaries will be up to
£850 p.a. for senior draughts-
men and £1,000 p.a. for senior
designers. The Company pro-
vides a 5 -day week, a Staff
Superannuation Scheme, and
long service Holiday and Sick
Pay Schemes.

Applicants are invited to write to :

The Personnel Officer,
Philips Electrical Industries, Ltd.,

Croydon Works,
Commerce Way, Croydon.

RONETTE FONOFLUID
PICK UP

SUPPLIED TO MANUFACTURERS ONLY
TECHNICAL DETAILS AND

SPECIFICATIONS ON DEMAND

TRIANON-ELECTRIC LTD.
95, COBBOLD ROAD, LONDON, N.W.IO

Willesden 2116

The Northern Polytechnic
Holloway Road, I.ondon, 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.RE., 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 Insutution 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 short courses are available for qualified
Service Engineers interested in Band III
Television and Frequency Modulated Sound

broadcasting.
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 401- to 55,-.
Enrolment for day classes by appointment.
Enrolment for evening classes, 5.30-7.30 p.m.

17th and 18th September, 1956.
New term commences 24th September 1956.
PROSPECTUS FREE on application to the

Secretary.

An important Company en-
gaged in the design and develop-
ment of major guided weapon
projects require an Executive
Assistant for Administrative
duties. The successful candidate
must be trained in electronic or
electrical engineering and the
qualifications should include a
University Degree or similar
standard of attainment in the
Services, and in addition work-
shop experience would be an
advantage.

Applicants should be pro-
ficient in administration and be
familiar with committee and
associated office procedure. Their
age should not be less than 30,
although consideration would be
given to an applicant below this
limit in exceptional circum-
stances.

This is a responsible position
and will carry an attractive salary
and excellent prospects.

Pleasant working conditions
and amenities are provided and a
generous pension scheme is in
operation.

Replies will be treated in the
strictest confidence and should
be addressed to:-

T.A.O. Box No. 2765.
Quoting reference: Comp/3.
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First public demonstration
of factory production line using

The bit on the left, used with Savbit Alloy, has made 10,000
joints. The centre bit, used for 1,000 joints and the bit on the
riRlrt for 7.500 oints were used with n alloy.

7 lb. REEL
Savbit Type 1

44=1,111" Alloy is supplied
on 7 lb. reels for
factory use.
Ersin Multicore
5-core Solder is
also supplied in
6 other alloys
and 9 gauges.Prices on appli-15/-
cation.

1 lb. REELS

Savbit Type 1 Alloy
00. can also be ob-

I'AN-0. nit tamed on 1 lb. reels
All SAV° for use where eachw ..,..

7:44--k,..__ 00 partitivelycrative uses corn -
small

' 0' quantities of solder.
each (Subject)

SIZE 1 CARTON HOME CONSTRUCTORS'

This popular pack 2/6 PACK
aok.eP.- con ta ins E rs in Now available0 Multicore Solder containing 19 ft....,,00-a in any of 4 specifi- of 18s.w.g. 60/40

" cations. alloy or - for --
rot, Also supplied con- soldering print- 4

4414.4% or .L. taming Savbit
, Type lAlloy(Illus-V edcircuits- 40 .,,

ft. of 22 s.w.g. 711_,
crated). 6 0/4 0 alloy 717,"

st 5/- each (subject) wound on a reel.
2/6.eachkuhiert)

Bib RECORDING TAPE Bib WIRE STRIPPER
SPLICER An excellent splicer & CUTTER
incorporating many refinements
and saving its cost in tape This 3 -in -1 tool
within a very short time. strips insulation.
18/6 each (subject). cuts wires cleanly and

strips plastic twin flex.
I -

It's a really useful tool
for amateur and pro-
fessional electricians.*,................. -

/ 3/6 each (subject)

Manufacturers of Alba Radio and Tele-
vision are co-operating with Multicore
Solders Limited to give the first ever demon-
stration of soldering at the Radio Show using
Ersin Multicore SAVBIT Type 1 Alloy.

Like many manufacturers of radio, tele-
vision and electronic equipment, A. J.
Balcombe Limited are adopting the new
Ersin Multicore SAVBIT Type 1 Alloy for
exclusive use in their factory because it pro-
longs the life of copper solder bits by up to
10 times effecting considerable economies.

THE DEVELOPMENT OF

ERSIN MULTICORE SAVBIT

TYPE 1 ALLOY
After extensive research at the Multicore

Laboratories it was discovered that the main
cause of bit wear was absorption of the
copper from the solder bit into the solder
alloy. Ersin Multicore Savbit Type 1 Alloy
which is supplied containing 5 cores of non-
corrosive Type 366 Flux also contains a
small percentage of copper.

It was tested under actual production line
conditions and found to reduce absorption
from the copper bit very considerably, with
no effect on the speed of soldering.

Ersin Multicore Savbit Type 1 Alloy costs
approx. £1 per cwt. less than standard 60/40
alloy of similar gauge.

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)


