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Important trends in valve design

MULLARD ELECTRONIC PRODUCTS LIMITED have pleasure in
introducing a new series of advertisements which will describe
important trends in the design of receiving valves. Special
emphasis will be laid upon television, and forthcoming announce-
ments will deal with basic developments from the Mullard
laboratories. In this connection it is undoubtedly correct to say
that the successful penetration of world markets by British Tele-
vision Manufacturers is largely dependent upon valve and tube
technique.

Mullard have borne this vital factor in mind in their develop-
ment programmes, and are already able to offer setmakers valves
specifically designed for efficient television reception under all
conditions and by any system. This, coupled with the established
Mullard network of overseas distribution, will enable exporters
to attack new markets with considerable advantage .

Once again, Mullard invite readers of the * Wireless World” to
apply for reprints of this important series of advertisements, the
first of which will appear in the September issue. Requests should
be made to the address below.

Mullard :zpovse
RADIO AND TELEVISION

MULLARD ELECTRONIC PRODUCTS LIMITED, Century House, Shaftesbury Avenue, London, W.C.2

MVM 13¢
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Long=-playing Records

HE release in this country last month of

long-playing (microgroove) records, was

an event of very considerable importance
and one which is likely to have as significent an
influence on the trend of sound reproduction as
the advent of electrical recording.

Long playing time is naturally the chief attrac-
tion to the public, but to the technically minded
the introduction of a new moulding material
with lower surface noise and better wearing quali-
ties than shellac will be recognized as the basic
development. The reduction of surface noise is
so considerable that even after reducing maximum
amplitudes to the limitations imposed by 240 or
more grooves per inch, there 1s still room to
accommodate an increased dynamic range, com-
pared with shellac pressings, before noise level is
reached. There is little doubt, too, thdt with
equal care in the choice of pickups and reproduc-
ing styli, and in keeping the grooves free from
dust, the increase of surface noise with successive
playings is much less in the new materials.

To the unaccustomed eye the turntable speed of
334 r.p.m. seems unconscionably slow and has
given rise to predictions of high-note loss at the
low linear speeds near the centre of the record.
Such misgivings are quite unfounded. Normal
tracing distortion is, in fact, less than with
standard 78 r.p.m. records, because both lateral
velocity and stylus tip radius have been reduced
to a greater extent than the linear speed.

The new records have a different recording
characteristic and will require separate treatment
in the matter of frequency compensation, the
weight on the stylus must be reduced to 8 gm or
less, and there is also the question of adequate
turntable performance at 33} r.p.m. None of
these matters should present any insuperable
difficulty.

British long-playing records have been exported
to America now for some time and have already
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established a high reputation for quality. It is
unlikely that in this country they will immediately
supersede the 78 r.p.m. shellac record, for it will
be many years before a comparable library of
subjects can be built up in microgroove. Not all
subjects call for the long playing time and other
qualities of the new system, and can be produced
more cheaply on shellac.

Tolevision [solationism

WE remember a story, current on the conti-

nent of FEurope many years ago, that
was supposed to epilomize the alleged British
traits of insularity and self-satisfied complacency.
During a season of heavy winter gales, so the
story ran, a leading London newspaper came out
with the headline ‘GREAT STORM RAGING IN
CHANNEL : CONTINENT CUT OFF.”’

Unless wiser counsels prevail, there seems some
risk that, in the sphere of television, the continent
may, as the story put it, be cut off from Great
Britain. To avoid charges of being insular our-
selves, perhaps we had better hasten to reverse
that last sentence, but we admit to being compla-
cent enough to think that the continent as well as
Great Britain will lose something uniess the
easy interchange of programmes is facilitated by
the adoption of common standards,

Two or three continental readers have accused
Wireless World of being ‘‘isolationist’’ in con-
tinuing to advocate the general adoption ot the
British 4o35-line standard. ““Now that the ¢on-
tinent has expressed its preference for 625 lines,”
they say, ‘“why not urge your home authorities
to change over at once to that definition.”

To give way thus to a majority vote is no doubt
in keeping with the principles of international
democracy, but, before Britain is asked seriously
to do so, we feel a valid explanation of why the
625-line standard is preferred is due to us,

273


www.americanradiohistory.com

Hearing Aid Design

Some Essential Qualities of a Good

Instrument and Their Practical Realization

A. POLIAKOFF (Multitone Electric Company)

ANY technical people regard hearing aids and
everything and everyone connected with

them with considerable suspicion. They
think that a three-valve amplifier with a crystal
microphone, no matter how much miniaturized,
remains a three-valve amplifier by whatever name
you call it, and irrespective of what you charge for it.
And what about all the theories and systems of
response curve compensation for various types of deaf-
ness which have been put forward and then declared
untenable by official reports? This I belicve to be
a very gencral state of mind among men who are
extremely well informed in most other branches of
electro-acoustics.

That there is room for more than one point of
view may be judged from the fact that when we
entered the hearing-aid field in 1933 we firmly be-
lieved in drastic tone control (many readers will
remember our tone control transformer), and in low
prices for all kinds of hearing aids. Now, after
seventeen years’ work we make an instrument, our
latest, with no tone control other than a choice of
three earpieces, and charge for it more than any
other British manufacturer, 39 gns.

A medium-sized manufacturer cannot, as a rule,
engaged in large-scale basic research; he can, how-
ever, draw conclusions from his continuous practical
work, which, if carefully conducted, becomes almost
equivalent to pure research.

A hearing-aid manufacturer who is also a direct
supplier on a large scale has the great advantage of
being able to submit thousands of cases that pass
through his hands every year to any reasonable test
and to experiment with them to his heart’s content.

Most hard-of-hearing people are anxious to co-
operate and will undergo many tedious tests. The
tests themselves may be tedious, but the subject is
fascinating and of very great complexity. This may
appear puzzling in view of the fact that the Medical
Research Council in their report* laid down a response
curve which they proved to be the best for most
deaf people. Where, then, are the complications?
Why the continuous need for experimentation?
Surely everything has been settled now? The
answer is that the response curve is just one variable
among many; an important one, but probably not
the most important.

In addition there is a large number of other things
to consider. Most people have two ears with suffi-
cient hearing to work on. Receivers in parallel and
with the same characteristics can be used on both

¢ No. 261, “Hearing Aids and Audiometers,” published by H.M.
Stationery Office.
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ears or one at a time. Alternatively, receivers with
different characteristics can be used. Binaural listen-
ing, that is, by using two distinct amplifiers and
microphones, is another alternative. Bone-conduc-
tion can be used singly, or mixed with air-conduction.
Another variable is that one can work for maximum
intelligibility in quiet surroundings, ‘‘ dead ’ rooms,
noisy surroundings or in resonant rooms, and so on,

Even when all technical requirements are satisfied
we are left with the partly psychological problem of
size, appearance and weight. No user wants to look
like a military radio-set operator, and, whatever s
visible he prefers shall have the appearance of a
personal article such as a cigarette case, rather than
a severely technical-looking object.

I would list the attributes of a good aid in the
following order of importance : —

1. Giving the patient his optimum volume in all
reasonable conditions of use. In most cases this
cannot be achieved without automatic volume
control.

2. Avoidance of pronounced peaks.

3. Low case noise.

4 (and last). A nice-looking response curve.

This order of priority must not be taken as a
reflection on the conclusions of the Medical Research
Council’s Report, which states in any case ** Startling
changes of the overall articulation efficiency do not
result from minor departures from the optimum
response curve.’’

I shall now endeavour to demonstrate the im-
portance of the other attributes.

Optimum Volume

Everyone, whether of normal or sub-normal hear-
ing, has a preterred volume of listening which
generally, but not always, corresponds to the highest
score in a speech intelligibility test. If the level of
speech falls far below this optimum, the percentage
intelligibility rapidly declines, and it also goes down
if the optinum is much exceeded. With many deaf
people the effect is very marked. For them a small
increase of stimulus produces a large increase in
sensation. The phenomenon is known by the term
*“ recruitment,”” and is not detectable by the normal
audiogram taken at threshold. Thus, if the patient
has a me-n loss of 4odb at threshold and it is
desired to make him hear speech of normal strength
(6o db), at its right level, it would be wrong to con-
clude that in the majority of cases the level from
the hearing aid should be 60+ 40=100db. On the
contrary, one is more likely to find that the patient
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prefers to listen at some very low level such as 75db.
To determine the patient’s volume requirements there
are three quantities to measure: the optimum
volume, the maximumn tolerable, and the mininmum
giving sufficient intelligibility,

For some time now we have been using a very
simple device which we have called an ' Optimeter '
for ascertaining these volume levels. This is simply
a valve voltineter with the meter scale calibrated
directly in decibels above threshold.  The ‘‘ Opti-
meter "’ is connected in parallel with the earpiece of
the hearing aid being demonstrated to the patient,
and normal conversational voice is used for testing.
The results recorded are then the true volume in
his ear, subject only to the small correction of varia-
tion between earpieces. The minimum, optimum
and maximum readings are then noted. The results
thus obtained, although less accurate than with an
elaborate speech audiometer, have the great ad-
vantage of being a measurement under actual
working conditions. The speech audiometer, if
properly designed, has an entirely flat response,
whereas the hearing aid is certainly bound to be more
““peaky’’ and to have a far less low-note response.
What is required are the limits with the hearing aid
to be used and not purely theoretical limits.

We have been measuring, systematically, a very
large number of cases that have passed through our
various offices in the last twelve months. The curve
(Fig. 1) represents the result of these measurements
on a sample of 500 cases. Considering the optimum
volume only, the following percentages may be given
to save unnecessary integration: —

Percentage of cases tested Optimum volume

13.0 75 db or under
49.5 85db ,, '
84.5 95 db ,, ’s
92.0 98db ,, ,,

This appears to us to be a very interesting result.
Nearly half of all the cases tested have an optimum
volume not exceeding 85db, that is to say, needing
an amplification for normal speech of only 25db.

These measurements also disclose a large number
of cases with exceedingly narrow ranges between the
minimum and the maximum (Fig. 2). There are
other cases, the easy ones, which have an enormous
range between minimum and maximum or whose
maximum is outside the range of normal instruments.

It has been clear to us for some time, long before
we made systenatic measurements of the volume
requirements of all cases, that automatic volume
control was an absolute essential for some cases and
was very useful for most. Our first instrument in-
corporating automatic volume control was of the box
type, called the “ Reactor,” and was made in 1936.
Further development of automatic volume control
suffered a setback by the need to make subsequent
models of hearing aids wearable, with the conse-
quent restriction of space available for additional
components. Tt was not until 1948 that we incor
porated it in our ‘‘ Monostat "’ instrument (described
in the Wireless World, Octobher, 1948).

Our work with the ‘“ Optimeter’’ showed us the
need for extremely wide control over volume com-
pression to fulfil all the conditions. By varying
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Multitone “ Optime-
ter *’ for measuring
volume levels in
association with the ¥
patient’s own hear-
ing aid.

separately the degree of compression, the amplifica-
tion of the instiument for weak signals and the effi-
ciency of the earpiéce, we believe that we are now
able to meet any requirements, even extremely freak
ones.  Since antomatic volume control no longer
properly described what we were doing, and, any-
way, is apt to give the idea of complete levelling up,
we have now introduced the expression ‘‘Contrast
Control "’ In our new instrument, the ‘‘ Selector,””
we are able to obtain as much compression as a range
of from 20db input to 6db outpui and to decrease
this compression by successive stages to completely
linear amplification.

For the majority of cases of deafness, absence of
pronounced peaks is quite important. In manufac-
turing on a large scale this is one of the most difficult
things to achieve, especiaily as response curves of

Fig. 1, Curves showing volume requirements, piotted
from observations of 500 cases.

Toleranee range idifference between mini-
in 500 cases.

Fig. 2.
mum and maximum)

- TOSEBANEE AN DECISELS.
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both microphones and earpieces vary considerably
with temperature. Case resonance often varies even
from case to case, and, lastly and most important
of all, the ear cavity and the seal vary from patient
to patient to a very large degree. It is very dis-
heartening for a manufacturer, after exerting himself
to the utmost to level out peaks, to find some users
who will not give up their original quite '‘ peaky
instruments. There are many people who seem to
need, or who have become accustomed to a hearing
aid giving them a '‘kick,” without which they feel
it is not functioning. We helieve, however, that
these exceptions are not sufficiently numerous to
justify any diminution of effort in this direction.

Case Noise

Practically everyone nowadays wears the hearing
aid somewhere on the person. The effect of the
smoothest response curve and of the best automatic
volume control can be completely ruined by the
noises and cracklings which the user hears as he
moves or breathes if the instrument has bad case
noise.  Insulation of the microphone by rubber
mounting is not in itself sufficient to avoid the case
noise. The case has to be acoustically ‘“dead ”” and
its surface exceedingly smooth. On the '‘ Selector,”
access to the battery compartment is given without
the use of hinges by means of a special slide action
which has enabled the case to be constructed in a
manner combining great rigidity with comparatively
low weight. This has been found to give acoustically
superior results to the more conventional types of
construction. There are no surface decorations ; the
grille is recessed and the whole is covered with
lacquer which is fired on to give the smoothest
possible surface.

Response Curve

Our practice now is to modify the response curve
in suitable cases by means of earpieces and not by
anything done to the amplifier. In addition to the
normal earpiece, there is a choice of an earpiece with
reduced high-note response and a less efficient ear-
piece with a continuously rising response curve. The
first is require:t for people who dislike an appreciable
output in the high notes, while the second, coupled

In the latest Multitone *‘ Selector *’ hearing aid,
special attention has been given to the mechanical
design and surface finish to minimize ‘ case noise.’’

—
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There has been no change in the position with
regard to the withdrawal of overtime working
by a section of the printing industry. A slight
reduction in the number of pages in ** Wireless
World’’ is still unavoidable. All journals printed
in London are similarly affected, to a greater
or lesser extent, but journals printed in the
provinces are not affected. It is greatly regretted
that publication of our last issue was delayed.

with the control set to maximum compression, en-
ables us to deal with cases of deafness which have
usually Dbeen considered to be outside instrumental
help.

I have now described the methods which have
evolved gradualily as a result of continunous practical
work. All this is applied, however, to monaural
aids, and there is no doubt in our minds that every
elfort should be made to produce sufficient simple
binaural aids for similar cases. The advantage of
a binaural aid in a resonant building is tremendous.
It is really a question of simplifying the apparatus
sufficiently and educating the public to the great
advantages of the binaural instrument. We have so
far done only experimental work, but hope that in
the not-too-distant future to make something avail-
able to the general public. Meanwhile, the hearing
problem in theatres, cinemas and other auditoria
remains very difficult. With a monaural aid the best
solution is undoubtedly an inductive pick-up from a
loop under the carpet, which we introduced in 1937
under the name ‘‘ Telesonic.”” The user is provided
with a coil to plug- or switch-in instead of the micro-
phone ; or the theatre, cinema or hall lends him a
special receiver for use while he is there.

It is a curious fact that every two years or so a
controversy breaks out in the Press around the prices
of commercial hearing aids.  Comparisons are in-
variably made with wireless sets, and suggestions
made with a varying amount of delicacy that hearing-
aid mannfacturers must be in a very good occupation
indeed. 1 have already mentioned that we entered
this field believing in very low prices and that our
latest instrument, the ‘‘Selector,”” costs 39 guineas.
Can such prices be justified? If hearing aids were
sold on the same basis as radio sets they could, of
course, not bear scrutiny. Most hearing-aid manu-
facturers and suppliers, however, give service and
facilities to their clients which have no parallel in
commerce. Further, the quantities are small and
changes of design frequent. The continuous minia-
turization of the hearing aid will undoubtedly con-
tinue at the present, or even a greater, rate and is
an exceedingly expensive business. Most manufac-
turers and suppliers have quite cheap models as well
as their more refined oues, and before the advent of
the Government aid were used to providing instru-
ments through hospitals at prices as low as 6 guineas,
complete, before the war and g guineas after the war.

For a long time the fitting of hearing aids has
been more of an art than a science. Knowledge and
understanding of the subject are accumulating every
dav, but a great deal of fundamental research remains
to be doue before the fitting of instruments can
become completely systematized.

WIRELESS WORLD, AUGUST 1950
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Liverpool Harbour
Communications

New Ship-to-Shore V.HL.F. Svstem for

Pilotage and Docking Operations

has completed initial trials and has been

handed over to the Mersey Dock and Harbour
Board, we are able to supplement the preliminary
information given in our August, 1949, issue.

It will be recalled, that to keep pilots in touch with
the latest radar information regarding shipping in the
approach channel, and to enable shipmasters to get
advance information of berthing arrangements, the
harbour authorities gave a contract to British Tele-

NO\V that the marine radio system at Liverpool

Aerial arrays at Port Radar (Gladstone Dock). Above
the 32-element beam aerial for Channel 1 are seen
the Channel 2 Yagi aerial for distances up to the Bar
Lightship and two Yagi aerials pointing to dock
stations up river.

Fig. 1. Plan of area covered by Liverpool harvour
communications.
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communications Research for an installation compris-
ing 10 shore stations and 150 portable radio-telephone
transmitter-receivers.  Research into the problem
involved in giving reliable service over the large area
covered by the docks and approaches (Fig. 1) was
carried out by B.T.R., and the manufacture of the
equipment was undertaken by the Radio Gramophone
Development Company, who also contributed to th
design of the portable transimitter-receivers.

These portables, which weigh 20lb are powered by
a 4-volt accumulator and use a vibrator h.t. supply.
They are hermetically sealed against total immersion,
and now form an essentia! part of the harbour pilots’
kit. The performance of the portable is the keystone
of the whole communication system; the receiver
sensitivity of 154V determines the power required at
the shore transmitters, and the portable tran=mitter
power of 250mW the height and gain of the acrials
and fixed receiver sensitivity necessary for reliable
service at the stipulated maximum range of 23 miles.

Figures derived from a paper by T. L. Eckersley
(/.1.E.E. Vol. 80, March, 1937, p. 286) produced the
curves of Fig. 2, from which it was calculated that
for an aerial power of 250mW, the signal strength at
the land station receiver terminals from a simple
dipole would be of the order of 0.3uV.

This level of signal is well down into the noise
region, and below a manageable signal strength at the
shore station. To this, aerial feeder losses must be
added, and to facilitate calculations, these losses were
fixed at 3db.

This indicated that a high-gain beam aerial should
be employed. It had been ascertained that a signal
of 3uV was required at the shore receiver terminals,
and this called for an aerial gain of some 20db, not
including feeder losses.

Consideration was then given to the transmitter
power required at the shore station, utilizing an aerial
with a gain of 20db, to produce the required field
strength at the portable equipment.

As a 15-pV signal at the input terminals of the
portable was considered reasonable for a good signal /
noise ratio, it was found that the transmitter power
required would be approximately 35 watts.

In practice, somewhat higher aerial powers (45
watts) at the land station were obtainable than were
originally thought to be possible, and the portable
set’s sensitivity was also unproved (i.e., 1ouV for
1odb signal-to-noise).  This produced a slight un-
balance in signal levels biased in favour of shore-to
ship, but this was considered to be an advantage
when operating in bad weather and high winds.

It was decided that the acrial to be employed
should be a 32-element centre-fed beam with a
meshed metal reflector, which came as near as was
practicable to giving the required gain (i.e., 18db)
with a theoretical beam width of +15°. The overall
size of this aerial is approximately joft long and 12ft
wide. It is mounted on an 8So-ft tower situated
approximately soft from Port Radar control room.

Channel 2 at Port Radar, which requires an opera-
tional range of 14 sea miles, employs a Yagi type
aerial with one driven element and four directors,
giving a forward gain of 5 or 6db.  This aerial is
mounted on a metal pole extending zoft above the
beam aerial on the same tower. At this height (i.e.,
1ooft 4 sea wall) it is visual distance to the Bar Light
ship, thus eliminating the requirement for a high-gain
aerial array.

There are six channels in all, two for navigational
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Fig.2. Field strength
over water at 150
Mc/s with 250 mW
in a single dipole
aerial at heights (H)
of 0, 100 and 150ft
above sea level.

Six-channel crystal-
controlled portable
transmitter - receiv-
er, Type HPS1, for
use by harbour
pilots.

Operations room at
Port Radar showing
Channel 1 and Chan-
nel 2 shore station
equipment.
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aid and harbour supervision, and four for docking
communications. The land transmission frequencies
are from 103.1 to 163.6Mc/s and the mobile trans-
mission [requencies {rom 158.6 to 159.1Mc/s. The
channels are separated, 1ookc/s apart and the *“go”’
and ‘‘return’’ frequencies are spaced 4.5Mc/s apart
(at the receiver intermediate [requency). The two
frequencies used for navigational and harbour super-
vision are Channel 1 and Channel 2 and the shore
station equipment for these channels is located at
Port Radar. The other four frequencies {Channels
3-6) are shared between nine dock stations, each of
which has individual shore station equipment. The
division is so arranged that dccks the farthest dis-
tance apart share channels, and a code calling system
is used, employing a 1ooo-c/s note, which permits
the portable sets to call the required shore statiou.

At four-hourly intervals, day aud night, the radar
equipment is switched on and the positions of all
vessels in the seaward direction, hoth under way and
at anchor, are transmitted over Channel 1 for the
benefit ol any shipmaster who may wish to plot the
information. This is then followed by similar infor-
mation given over Channel 2 to vessels which may
be needing it in the river area. After the shipping, a
statement of local weather conditions is transmitted
over hoth channels, together with any local naviga-
tion warnings.

At all times between these regular transmissions,
communications may be established over both
Channels 1 and 2 with vessels entering or departing
from the Port. The portable sets are taken aboard
ships by the pilots at their boarding stations which,
inward bound, are off Point Lynas, or at the Bar
ightship.  As soon as inward-bound ships arrive
within the Port communications arca they call up the

operation room at Port Radar over Channel 1 and
give their name, draught and expected time of arrival
at, say, the mouth of the river, or at the Princes
Landing Stage, whichever may be appropriate. This
information 1s passed by landiine to the departments
concerned. When the vessels come within range of
the Dock Station equipment the pilotcan then com-
municate direct with the Dock Master for information
as to the particular berth the ship is to occupy. This
will enable the shipmaster to prepare to rig derricks
and remove appropriate hatch covers in advance and
so save valuable time in unloading.

Under adverse weather conditions the combined
radio and radar equipment operates to enable vessels
to enter and traverse the Crosby Channel and proceed
to anchorages in the river or directly into dock, as
may be required. Likewise, vessels leaving port may
seek and obtain information which will give them safe
passage to the Irish Sea. In circumstances of par-
ticularly heavy traftic on Channel 1, vessels within
the shorter range of Channel 2 may be requested to
use this channel to free the longer range channel for
communications with vessels farther away from the
Shore Station.

At the official hand-over ceremony, which took
place on 1st June on board S.S. Galatea near the
Crosby Light Float, all aspects of the service were
convincingly demonstrated on the return passage to
the Gladstone Dock under shore radar and radio
control. As an example of what can be achieved in
the economical planning of an installation to serve
local geographical and organizational requirements,
the Liverpool communication system is a happy
augury for the successful extension of v.h.f. radio-
telephone service to other large ports in this country
and overseas.

Flyback E.H.T.

1. Characteristics of Pulse Systems

By W. T. COCKING. MI1ETL

T is now the standard practice in television

receivers to derive the e.h.t. supply for the

cathode-rav tube from the voltage pulse developed
in the line-scanning circuits during flyback. The
system works exceedingly well; it is inexpeunsive
and, because of the simall reservoir capacitance needed,
it is a safe one. Tts onlv major disadvantage lies in
its rather poor voltage regulation.

The regulation is important because it affects both
picture size and focus. If Vyis the final anode voltage
of the c.r. tube, the picture width and height for
constant deflecting current are inversely proportional
to V/Vp. Also the current in the focus coil, or the
field strength needed for optimum focus, is propor-
tional to +/Vy. Tor small changes of voltage the
percentage change of picture size is very nearly
one-half the percentage change of voltage; thus,
a fall of 109, in voltage means an increase of 59,
in the linear dimensions of the picture.

On a picture 1oin wide this is an increase of
o.5in and is quite a lot. Changes of this order do
frequently occur between a ncar-black raster and a
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near-white one. Their effect is verv obvious when the
brightness control is operated. Fortunately, such
large changes of picture brightness do not often
occur in a normal programme. The mecan brightness
level is remarkably constant and it is rare for it to
change sufficiently for noticeable alterations of picture
size to occur, even when the regulation of the e.h.t.
supply is far from good, except after a break in the
programme when the announcer is faded-in following
a near-black interval.

The effect of e.h.t. regulation on focus is much more
difficult to assess and it obviously depends to a large
degree on the depth of focus of the scanning beam.
The modern tendency in tube design is to shorten
the tube, which not only increases the deflection
angle but increases the angle of beam convergence
and so shortens the depth of focus. The effect of
eh.t. regulation on focus is, therefore, likely to
increase in the future. e

Since it is not easy to measure degrees of focus,
it 1s hard to give auv figures for the effect of e h.t.
regulation. It has been observed experimentally in
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a particular case that if the raster is focused with a
current of 120 pA at 4.35 kV there is noticeable
defocusing when the voltage rises to 4.8 kV, which,
in this case, occurred at a current of 45 A,

Most c.r. tubes are rated for a peak current of
about 150 pA but, because of the line and frame fly-
back intervals, the maximum mean current on a
peak-white raster does not exceed 120 pA. On a
black raster the current is zero so that in theory
it is necessary to consider current changes of 120 pA.
However, if the raster is black one cannot see it and
it does not much matter what happens to it. In gen-
eral, it seems reasonable to consider a mean current
of 6o pA for an average picture and to assume that
normal mean-current changes are restricted to
+ 40 pA about this figure. Changes of 4 60 pA
are likely to occur so infrequently that some distor-
tion of the picture when they do occur may well be
tolerable.

It should be understood that the currents referred
to are all mean currents corresponding to the mean
picture brightness. The instantaneous currents
corresponding to the picture detail are supplied by
the reservoir capacitance and do not enter into the
present discussion.

One cannot lay down any definite figures for an
acceptable standard of e.h.t. regulation, but it is
suggested that for current changes of 4 4o uA a
change of picture size of 4 2.59, would not be
objectionable. With constant deflector-coil current
this is 10Y;, regulation for 8o uA change of current.
This corresponds to a source impedance at 5kV
of 500/80 = 6.25 MQ and is of the order obtained
with the Wireless World Television Receiver. Ex-
perience with this set indicates that neither the change
of picture size nor the change of focus is sufficient
to be objectionable. Indeed, neither is noticeable
on normal programmes. The change of picture
size usually becomes evident only on a change from
one programme to another, for which the mean level
of brightness may be appreciably different. It only
becomes obvious when a programme is faded-in from
a near-black raster.

In this article, therefore, we shall take the foregoing
figures as representing an acceptable standard of
performance but it is, of course, plain that a higher
standard is desirable if it can be obtained with reason-
able economy.

Line-Scan Circuit

The voltage regulation of a fly-back e.h.t. system
depends upon the scanning circuit itself on the one
hand and upon the rectifier system on the other.
A joint analysis of the two together is impracticably
complex. In general, the regulation of the rectifier
system alone is. or can be, much better than that
of the scanning system. For the present, therefore,
only the latter will be considered and it will be
assumed to work into an ideal rectifier. That is to
sav, all rectifier diodes will be assumed to be ** ideal ”
with zero forward and infinite back resistance, and
the reservoir capacitance will be assumed large
enough to absorb or supply current without the volt-
age across it changing by any appreciable amount.
The voltage across it will be assumed to be capable
of changing only over intervals of time which are
lengthy compared with the duration of a scanning
line.

In order to determine the effect of the scanning
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system upon the regulation of the e.h.t. supply it is
necessary to analyse such a system in conjunction
with an ideal rectifier. So far as the writer is aware
no such analysis has previously been published.
It is carried out fully in the Appendix* and a design
procedure is derived from the results.

The analysis is straightforward but its interpreta-
tion is difficult because certain equations cannot
be brought into suitable form to permit substitution
in others. This has made it necessary to present the
results in graphical form and involved some rather
laborious computation.

Practical line-scanning circuits vary greatly in
detail but most arrangements are substantially alike
in their fly-back conditions. The deflector coil with
the shunt and leakage inductances of the trans-
former is equivalent to a simple inductance, and the
various circuit capacitances to a capacitance in shunt
with it. The only variations from this are brought
about by some stray capacitances and leakage in-
ductances which cannot always be exactly represented
by this simple arrangement. They are often of neg-
ligible importance, however.

Power lost to the circuit in various ways is best
allowed for by a resistance in shunt with the LC
circuit. This is not exact when the damping circuit
comprises a series resistor and capacitor across the
deflector coil ; it is still less exact when a resistor,
a capacitor and an inductor, all in series, are used for
damping. It is very near reality, however, when
damping is provided mainly by iron losses plus, pos-
sibly, a shunt resistor, This includes the case of a
damping diode, for such a diode is inoperative through-
out fly-back.

It is important to realize that the valves associated
with the circuit are all cut-off during the entire fly-
back period, except, of course, the e.h.t. rectifier.
The type of output valve used and the presence or
absence of a damping diode thus make no difference
to the present discussion.

The basic circuit, shorn of damping arrangements,
is given in Fig. 1. In practice, the transformer primary

Fig. 1. Basic circuit
of typical line-scan

+EAT stage with e.h.t. rece
tifier.
C,T
V2

A W 4
Fig. 2. Equivalent | .
circuit of e.h.t. sys- ¢ R§ L C, Vit
tem. | >

B

* This will be included with the second half of the article.
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Fig. 3. Variations of voltage and current in an un-
damped circuit, isolid line) with the e.h.t. rectifier dis-
connected, (dotted line) with the rectifier connected.
The dash-line curve shows the current through the
rectifier.

is often used as a step-up auto-transformer between
V, and V,, but this 15 immaterial at present. The
equivalent circuit has the form shown in Fig. 2.
When the valves are cut off at the end of the scan to
initiate fly-back there is a current in L which is the
peak ralue of current reached during the scan;
this is designated i, The energy in the magnetic
field of the coil is then Li?/2.

Because the scan current varies with time there is a
back e.m.f. across L. during the scan and so a charge
on C. At the instant of fly-back the voltage across
C is Lljr, where I is the peak-to-peak scanning
current in L and =, is the scan period. The energy
stored in C is Cv3f2 = CL2I?/27,%

The relation between i, and 1 depends on the
circuit damping, as will be shown later; but I can
never be less than ¢, nor greater than 27/, For a given
value of I the inductive energy is a minimum when
i, == I/2 and taking this value it becomes LI?%8.
The ratin of magnetic to electric energy is thus
r,2/4LC. It will be seen later that under this condition
1C = r,2/#® where r, is the fly-back period ; and so the
energy ratio becomes (=r;/27,)® and for the B.B.C.
transmissions this has the value 76.5.

The encrgy stored in C at the end of the scan is
thus very small compared with that stored in L and
we are justified in neglecting it in comparison. It is
to be noted, too, that we have computed the ratio
for the worst case of I = 2i,; had we taken the other
limit of I == ¢, the ratio would have been 300 : 1.

The effect of neglecting the initial charge on C is
considerably to simplify the analysis but to make the
calculated value of the peak voltage on fly-back in
error by the initial voltage on C—a matter of 150—
250 Vin 3—06 kV.

Taking for simplicity, therefore, an initial condition
of a current i, in L, C being uncharged, the current
in L continues ta flow in its initial direction and it
flows into C. The voltage across C therefore rises and
as it does R draws current. This continues until the
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Variations of voltage andl current in a circuit
1.58 (solid line) with e.h.t. rectifier disconnected.
The dash-line curve shows the current through the
rectifier and the dotted line the current in L when the
rectifier is connected. The curve beyond B is not
shown.

Fig. 4.
of Q

energy in L has disappeared, being partly dissipated
in R and partly stored in C.

If R were infinite, so that there were no dissipation
of energy, all the initial energy from L would have been
transfered to C. The voltage across C would then
have its maximum value V_ and we could write
Lig/z = CV,?%/2, whence V, = i,4/L/C. This is the
maximum possible value of V. In practice it is al-
ways less because there is always some dissipation
of energy. -

After the maximum voltage on C has been rc¢ached,
C starts to discharge and supplies current to R and
L. The current in L is zero but is changing at its
maximum rate when the voltage on C is a maximum.
When C discharges, therefore, the current in L
reverses, passing through zero to increase in the
negative direction. As the voltage falls R takes less
and less current, the current in L increases negatively,
and its rate of change falls off. Eventually C is fully
discharged, R draws no current, there is a maximum
negative current in L and zero rate of change of
current. The energy stored in C at the time of
maximum voltage has, less that dissipated in R,
then been transferred back to the magnctic field of
L.

If the circuit were left to itself the whole process
would repeat until all the energy had been dissipated
in R. If R were infinite it would go on for ever and the
current and voltage would oscillate continuously.
With finite damping the oscillations become negligible
after a number of cycles which depends on the degrec
of damping.

In the television application the end of fly-back
and the start of the following scan are taken as
occurring at, or very shortly after, the first half-
cycle of oscillation when the current is at, or just
beyond, its first negative maximum. When a damping
diode is not used this negative current maximum
can only be very small-—at most 10-159%, of the initial
current. When diode damping is employed the nega
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tive current maximum can advantageously be made
as large as possible, for subsequent oscillation is
inhibited by the diode.

In all cases we are interested only in this first half-
cycle and its duration must coincide with, or be less
than, the time allotted in the transmissions for flv-
back. The solid-line curves of Fig. 3 show the wav
in which voltage and current vary during this half-
cycle for the ideal case of zero damping and Fig. 4
shows their variations for a degree of damping such
that the overshoot is 33194. By overshoot is meant
the ratio of the magnitude of the first negative
current maximum to the initial current. In Fig. 3
the voltage wave is sinusoidal and the current co-
sinnsoidal ; in Tig. 4 they are damped sine and
cosine waves.

The E.H.T. Rectifier

Now let us consider the action of the e h.t. rectifier
V, in Figs 1 and 2. We assume that the reservoir
capacitor C, is charged to a voltage V.. Let the
voltage across the resonant circuit be v and its
maximum value be V . Then as long as v is less
than V, ., the diode V, is non-conductive and
v varies in accordance with the normal laws of the
tuned circuit alone. It follows the voltage curve of
Fig. 3 or 4. This happens until the point A is reached,
at which » and V,, are equal. The diode then
conducts.

As the diode is assumed to be ideal and as V.,
is assumed to be constant, so far as short-term varia-
tions are concerned, the voltage across the circuit is
now clamped at V', ;. and cannot rise further. The
top of the free voltage curve is thus cut-off. If the
voltage is constant the capacitance C can draw no
more current and R draws a constant current V,  /R.
The current in L, less that drawn by R, thus flows
through V, into C_.

In reality, if current flows into C, the voltage
across it must rise, and therefore C must take some
current. However, we are assuming that C, is so
large that the voltage rise across it is negligible.

If the voltage is constant the rate of change of
current in L must be constant, and so the current
must fall linearily with time. This is shown by the
portion AT3 in the curves of TFigs 3 and 4. This
process goes on until the current in L has fallen to
the value needed by R at the voltage V. This is
zero in Fig 3 and a finite value in Iiig 4. There is
then no surplus current to flow through V,.

After this C starts to discharge and supplies current
to L and R and so the voltage falls, cutting off the
diode. The reservoir capacitance cannot, of course,
discharge to supply them for V, cannot pass reverse
current. After the point B, therefore, we are left
with a free resonant circuit and the response can be
calculated as one having C charged to V,, and a
current in 1. equal to V, /R as initial conditions.

Because energy has been abstracted from the
circuit during the conductive period of the diode
there is this much less energy left in the circuit to
be transierred to the magnetic field in the negative
quarter cycle. The result is that the overshoot is
less than it would be if the e.h.t. circuit were absent
This is plainly shown by the dotted curves of Fig 3.
The effect of the e h.t. circuit is thus to damp the
resonant circuit.

The current through V, has the triangular wave-
form shown in Figs 3 and 4. It has an amplitude
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., — Vy/IR and flows for a period ¢,. The mean
current during ¢, is one-half the amplitude and the
quantity of electricity passed to C, is the product
of this mean current and its duration #¢,. In the
equilibrium condition this must equal the quantity
of electricity withdrawn from C_ by the demands
of the cathode-ray tube during one complete scanning
cycle of duration r. This is the interval between the
start of successive tly-backs and is g8.77 usec for
the present transmissions. This mean current is
designated i,,,. Lxcept when a voltage-multiplving
rectifier is used the load current 7,, is the same as
the tube current 7, and the circuit voltage V,; is
equal to the tube voltage V,.

It is now easyv to see how a variation of tube current
affects the e.h.t. voltage. If i, increascs a greater
quantity of electricity must be passed through V,
to C.. Therefore the peak current ¢, — V,;/R or
the conduction time 7, or both must he greater. In
practice hoth increase, for diode conduction must
start earlier to permit an increased current to flow.
It can start earlier, however, only if V, . falls. With
the lower voltage R draws less current and so the
time of diode cut-off is a little lacer.

Increasing the tube current thus inevitably means
a fall of V', ;. Conversely, decreasing the current
causes the voltage to rise to a maximum of V at
zero current.  If it is necessary for the tube current
to vary from zero to some maximum value the c.h.t.
voltage will vary from V_ to some minimum value.
What this is depends only on the conduction time 7,
corresponding to the minimum permissible voltage.

If the regulation is to be good it is neccssary to
choose this minimum voltage very close to V.
Unfortunately, this means that there is relatively
little current in L at this time. 1f the peak current
through V, is to be sufiicient, therefore, it is necessary
to start with a large value 7, of initial current. All
this means, in ettect, is that for good regulation it is
necessary for the volt-amperes of the deflection
circuit to be large compared with the power drawn
from the e.h.t. circuit, which is not a very surprising
conclusion.

(Lo be continued)

CLUB NEWS

Birmingham.—Members of the Slade Radio Society are
visiting Klmdon Airport on August 18th, and a d.f. test
will be held by the club on August 20th. At the meeting
on Septembe:r 1st two members will give their experiences
in constructing and operating the ‘" View Master ' television
receiver.  Sec.: Smart, 110, \oolmore Road,
Erdington, Birmingham, 23.

Brighton —At the meeting of the Brighton and District
Radio Club (G3EVE) on August 8th in the Eagle Inn,
Gloucester Road, at 7.30, I'. How, G3DREU, will describe
and demonstrate an amateur communications receiver for
a.c./d.c. operation. Sec.: T.. . Hobden, 17, Hartington
Road, Brighton.

Coventry.—.\ lecture on a.c. theory—one of series in pre-
paration for the radio amateurs’ examination—will be given
10 the Coventry Amateur Radio Society (GzASF) on August
14th. Meetings are held on alternate Mondays at the B.T.H.
Social Clib, Holvhead Road, at 7.45. Sec.: K. G. Lines,
(G3TFOH), 142 Shorncliffe Road, Coventrv.

Warrington.—Provisional arrangements for the inter-club
“{op band” telephony contest to be held in the area on
September 24th provide for operating periods irom 3 to 5
and from 7 to 10 pn.

Watford.—Meetings of the Watford and District Radio and
Television Society are held on the first and third Tuesdays
in each month at the “ Cookery Nook,” The Parade,
Watford There will not be a meeting on August 15th.
Sec.: R. W. Bailey (G2QB), 32. Cassiobury Drive, Watford.
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Standing Waves on R.F. Cables

When Travelling Waves Interfere With Each Other

HE introduction to this story appeared last

month, so I had better begin by recapitulating.

We saw how r.f. cable, such as that used to
connect television aerials to receivers or transmitters,
is (neglecting loss resistance) clectrically equivalent
to a chain of series inductances and parallel capaci-
tances, in which these components are infinitesimally
small and infinitely numerous; and that on this
basis it is quite easy to discover the main facts about
such cables. One of these facts is the existence of a
continuously growing phase lag along it; which
means that if a.c. is put in at one end by a generator
(such as a receiving aerial or a transmitter) it takes
time to reach the other. Another important fact
is that at first, while the current is on its way, the
cable appears to the generator to be a resistance

having the value +/L/C, where L and C are res-
pectively the inductance and capacitance of any
length. This is the so-called characteristic resistance,
denoted by R, Since R, is a resistance, the current
everywhere along the line is in phase with the
voltage. If the far end of the cable is closed by a
load resistance R equal to Ry, the ratio of voltage
(V) to current (I) arriving there satisfies Ohm’s
Law, and the power is completely absorbed. But
if R is greater than R}, the voltage rises, and in so
doing drives part of the current back towards the
generator. The ratio of the surplus voltage (v) to
the reflected current (i) must of necessity equal
1}, ; and from this we calculated that

i v R—R,

1V R+R,
(Although we didn’t actually consider what would
happen if R was less than R,, this eventuality is
covered if we assume that ¢ and v can be negative.
A negative current going backwards is the same as
an increase in the forward current.)

As an example of all this we assumed the values
shown here in Fig. 1. The 400-V generator with
100-Q internal resistance, connected to a 100-Q
cable, sends 2z A down it at 200V. Arriving at the
other end, this power finds
a 300-Q load, which does [

By “CATHODE RAY”

100 V. The net outgoing power is therefore 400—
100 = 300 W, the same as is being absorbed by the
load.

That is as far as we got, with a sinister hint that
there were complications in store when we came to
consider the current and voltage, owing to the
phase lag introduced by the cable.

Let S stand for the speed of the waves along the
cable, in metres per second. In one second, they
would travel S metres (if the cable were long enough).
In the period of one cycle, which is 1/f of a second,
obviously they travel S/f metres, which is one wave-
length, denoted as msual by A. So points on the
cable S/f metres (or one wavelength) apart have a
phase difference between them of one whole cycle or
360°. Along cables with air-spaced conductors,
S is very nearly equal to 300 million—the speed of
free electromagnetic waves—but the higher per-
mittivity of sotid spacing reduces S, so that A along
cuch a cable is shorter than in space. If, for example,
S is 200 million, and fis 50 Mc/s, A is 200/50 = 4
metres, compared with 6 metres in space.

Stationary Wave Pattern

The one place where we already know the relative
phases of the original and reflected voltage and
current waves is at the point of reflection—the
load end of the cable. When, as in Fig. 1, R is greater
than R, the reversal in direction of the reflected
current is equivalent to its being exactly opposite in
phase to the original (arriving) current; that is to
say, the amount going on into the load is less than
the original. The reflected voltage is also opposite
in phase to the original, but as it adds to the back
voltage due to the resistance it incresses the voltage
across the load.

Now let us move towards the generator end,
examining conditions as we go along. We start
with T A, 300V at the load end. At a distance of
quarter of a wavelength (A/4) the original and re-
flected waves are spaced apart by half a wavelength

not agree with 200V, 2 A. r=100Q Ro = 10001 BERg0l
By the time the current l I B I‘ _{
through it has reachqd 1A l £ = 400V o "
the voltage across it has b

risen to 300 V, giving a ‘_ ' — -~ J
100-Vsurplusback pressure R | I1=2A [ o= 1A —

to return the surplus 1 A V = 200V V=100V  ]1_;=|A
along the line. So 100 P = a00W p =100W vy =500V
watts is returned to the P—p=300W

generator, and is totally
accepted by it because
the generator resistance is
the right value for 1 A at

Fig. 1.

reflected by it.
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Numerical example of a cable or feeder line joining a generator (shown
inside the dotted line) to a resistive load.
and power travelling towards the load, and 7, v and p the current, voltage and power

1, V and P are the original current, voltage
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in Fig. 1.

(A/2)—that being the total return journey to and
from the- load—and by 180° in phase. So at that
point the two currents are in phase, giving a total
of 3 A, and the voltage is 200 — 100 = 100 V.
Moving along another A/4, we are A/2 from the load,
and the phase difference is 360°. So at that point
we get back to the same conditions as at the load—
1 A, 300 V. Another A/4 brings us to a 3-A, 100-V
point. And so op, all the way. The reflected current
and voltage alternately add to and subtract from the
2 A, 200V travelling from gererator to load. At
intermediate points there are phase differences
other than 180° or 360° so the net current and
voltage vary in the wavelike manner shown in Fig. 2.
These are not travelling waves, like those causing
them ; they are a stationary pattern of steady r.m.s.
values, such as would be indicated by meters
connected at points along the line. So, not un-
naturally, they are called standing waves. Incidentally
they are not sine waves. If thev were, the values
at A/8 intervals would be the same as if there were
no reflected wave; but at those points the phase
differences are go° or 270° and, as I'ig. 3 shows, the
reflected wave raises the value from 2 A to 2.24 A ;
and the voltage in the same ratio.

Matching and Efficiency

The ratio of maximum to minimum current or
voltage is called the standing wave ratio. In this
example it is 3/1. It is a thing that can be measured,
by running a suitable voltmeter along the line.
Obviously, it is a good way of finding out how
nearly the load matches the line. If there is a
perfect match (R = KR,) the standing wave ratio is
I. At the other extreme, if the end of the line is
left open (R = o) or short-circuited (R = o), the
whole of the power is reflected, so that at certain
points, A/2 apart, the current or voltage is completely
canceglled out, and the s.w.r. is oo,

I'rom our previous calculations of the amount
reflected it can easily be deduced (hat the s.w.r.
in general is equal to R/RR,,.

And so we come at last to the gencrator again.
Clearly the state of things there will depend on the
length of the cable, in A units. TFig. 2 shows that if
it happens to be an exact number of half-wavelengths
the current and voltage will be the same as at the
generator—1 A, 300 V. Since the generator e.m.f.
is 400 V, that means a drop of 100 V in {ke interna!
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STANDING WAVE CURRENT
/'\\ AT

Mo=2244
5 LOAD

VOLTAGE

Stationary distribution of r.m.s. current and voltage near the load end, under the conditions specified
Right : Fig. 3. Vector diagram for calculating current at odd multiples of /8 from the load.end in Fig. 2.

resistance (100 Q), which is right for a current of
I A. So far as the generator is concerned it is now
feeding a load of 300 Q, just as if it were connectel
direct to R. So the original input resistance of the
line—100 (—is raised to 300 Q directly the reflected
wave reaches the gencrator. The original ‘‘ error
in the amount of power issued is exactly corrected.
Even this “error ™ is right, really ; because a tem-
porary over-issue was necessary to fill up the line
with waves of energy. I don’t know what you think,
but this always strikes me as a very pretty example
of how natural laws always win, even when we think
we have caught them out.

But what if the cable length is not an exact multiple
of A/z2? Suppose we knock off A/4, so that the
generator connects at a 3-A, 110-V point ? The cable
will then look to the gencrator like a 100/3 = 33.3-%)
resistance. If such a load resistance were connected
directly to the generator, the total resistance in

circuit would be 133.3 Q, the current would be
400/133.3 = 3 A, the terminal voltage would be
400 X 33.3/133.3 100, and the power into the

load would be 3 x 100 = 300 W. Which all agrees
perfectly with the cable figures. So again everything
is completely legal ; there isn’t a loose end anywhere.

At intermediate cable lengths the current at the
generator is not in phase with the voltage, so the
input impedance includes reactance as well as
resistance ; but the outgoing power is still the same,
and everything sorts itself out.

This does not mean that the exact cable length
is unimportant. At a A/2 point the power lost in
the generator is 12 X 100 = 100 W. But at an odd
A/4 point it is 32 X 100 = goo W. Rather a difference
in the efficiency ! At the /2 point it is 300/400 =
75% : at the A/4 point it i5 300/1200 = 259, If the
load resistance were a perfect match to the line—
100 (Q—the power supplied would be a maximum—
400 W—but the efficiency would be only 509,. So
1t might well be considered better to arrange for a
deliberate mismatch and get 300 W for a loss of
100 W rather than 400 W for a loss of 400 W. But
the great advantage of working under matched
conditions is that the exact length of cable doesn't
matter, and the frequency can be varied without
upsetting things. TFor instance, suppose the cable
is 25 wavelengths long, and operated under 300-W,
75% efficiency conditions. If the frequency in-
creased by 19, the cable would then be 25% wave-
lengths long and the efficiency would fall to 259, if
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indeed the generator managed to survive its load
falling from 300 Q@ to 33.3 Q and its dissipation
going up from 100 W to goo W. So in such a case
it would be better to use 300-Q cable, so as to have no
standing waves.

Reverting to Tig. 2, suppose we knock off the
300-Q load and the A/4 length of cable nearest it,
and substitute a 33.3-Q load. This fits the 3-A,
100-V conditions at the point where it is connected,
and the gencrator will not know what we have done.
The input end of the line still looks like a 300-Q
resistance. \What we have done, therefore, is to
take advantage of the peculiaritics of standing waves
for the purpose of feeding a 33.3-0 load under 300-Q
conditions. The cable 1s acting as a 3: 1 trans-
former as well as a transmission line. Mut there is no
need to have standing waves along the whole of it.
Fig. 2 shows that a single A/4 section is enough. A
19, change of frequency will not cause an appre-
ciable difference in the working conditions over such
a short leuigth.  For the rest of the distance 309-Q
cable should be used. i

From our study of Fig. 2 the principle of the
quarter-wave transformer just described should be
clear. A load resistance of 3 R, at one end is trans-
formed to R,/3 at the other. If we multiply these
end values together we get R 2. The same result
would be obtained no matter what load resistance
was used. Call it R, and the resistance to which it is
transformed at the other end R’. Then R’ R = Ry?,
so the required R, is R’R. To make a 2,000-Q
load look like 8o Q, then, what we want is a quarter-
wave length of line having a characteristic resistance

equal to 4/80 X 2,000 = 400 Q.

Reactances Made Here

But what if the load includes some reactance ?
This can be brought within the foregoing scheme,
because a mixed impedance can always be represented
as a pure resistance in parallel with a pure reactance.
And the reactance can alwavs be cancelled out by
connecting in parallel an equal reactance of the
opposite kind.

This is where we can be very cunning, taking
advantage of the fact that lengths of line other than
multiples of A/4 are reactive. I have already pointed
out that if they are either open- or short-circuited
thev are bound to be pure reactances, because there
is nowhere for power to he dissipated. Suppose we
short-circuit the end of our 100-Q cable with 2 A
at 200V coming along it. No voltage can be es-
tablished across a short-circuit to opposc the arriving
200V, so the whole of it occupies itself by driving
—2 A in the opposite direction. Now 2 A arriving
and —2 A going is equivalent to 4 A arriving, so
that is the current flowing through the short circuit.
The reflected wave is equal to the original wave,
and at the shorted end the voltages cancel out and
the currents double, At a distance of A/4 the opposite
takes place; the voltage is 400 and the current is
0, so the input impedance of a quarter-wave ‘‘ hair-
pin ” is infinitely great (or, in practice, very large).
In fact, it can be used as an insulator for that par-
ticular frequency, notwithstanding that its d.c.
resistance is negligible,

These facts can be shown with vector diagrams,
as in Fig. 4. The condition at the end is at (a), with
the reflected voltage v cancelling V, and the reflected

WIRELESS WORLD, AUGUST 1950

current ¢ doubling 1. At a A/4 distance, V' is quarter
of a cycle earlicr and v is quarter of a cycle later, so
they add up to double, as at (b), where the situation
is reversed. The didgram for half-wav between, at
A/8, is like (c), where the resultants or net voltage
and current arec shown dotted. The thing to note is
that they are exactly at right anglcs to one another,
which is what happens with a pure reactance.
And the current is lagging the voltage, which means
the reactance is inductive. If you draw the vector
diagram for other intermediate points you will find
that they all indicdate pure inductive reactances,
but that the value varies from o to o as vou move
from the shorted end. Similarly an open-circuited
piece of cable not exceeding A/4 in length gives every
possible value of capacitive reactance. These
" stubs ”’ are very much used in feeder systems for
cancelling unwanted reactances.

Loss Resistance

One could go on ad lib about the various practical
devices and dodges based on standing-wave pheno-
mena, but let us give some attention to one aspect
of the matter we have conveniently ignored hitherto—
the loss resistance. Part of it is contributed by the
actual resistance of the wires or tubes, but of course
the usnal sources of r.f. loss such as dielectric loss

Fig. 4. Relative phases ot
(a) the arriving and reflected
voltages and currents at (a)
a short-circuited end, (b) at
a distance of A/4, and (c} at
3 a distanze of A/8. The re-
sultant currents and voltages
(where there are any, as
shown dotted a* (c)) are in-
variably at right-angles to
one another, indicating pure
reactance.

(c)

Fig. 5. The {ull line represents the constant signal level
along a loss-free perfectly matched cable, and the dotted
curve shows the exponential fall.off due to uniformly
distributed loss.

 DISTANCE ALONG CABLE FROM GENERATOR — -
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and radiation can be represented in an inclusive
resistance figure. Fortunately, the cable has to be
very bad before loss resistance makes much difference
to R,, except perhaps to throw in a little reactance.
But although the loss resistance of reasonably good
cables can usually be ignored in connection with
R, it does not follow that it can be ignored altogether.
Its most important effect is to take a rake-off from
the power flowing along it. This is usually expressed
in db per 100 feet. If, say, 209, of the power (approx.

APPENDIX

e.m.t. of generator
internal resistance of generator
voltage across
current in
rise in voltage due to mismatch at load end
current returned to line by v
characteristic resistance of line
load resistance
standing-wave ratio
input resistance of quarter-wavelength line termin-
ated by R.

Line losses are neglected, and the authority for state-
ments (1)—(4) below is Ohm’s Law. It may be helpful
to take another look at Fig. I.

[T

line, in the original wave

WO T <<
=

(o T

1

ER,
V = a6 o0 o6 1
1\30 + 7 v &
1= R, and = Ry a0 00 (2)
v
;= Ro (3)
V4o
= R (4)
Substitutir v for I (2) and Y fori (3) in (4)
g = —- —
+ % _ R
RO
R, R,
. :’{_j‘_v (which, by definition, = p, and, since the
currents are proportional to the voltages, = i __+_ i)
_ R
~ R ac ac a5 30 (5)
Standing-wave Ralio
“(V4+o)Ry= (V-9 R
"0 (R + Ro) = V(R — Ry) e
. . _ Ryi i
v (whlch fom (2 and (3 = pop - 1)
_ R-—R, .
=~ RTR, .. .. .. (6)
Reflection Coefficient
. R V4o
Repeating (4), =713
Owing to 180° phase displacement along the /4 line,
, V—uv
K= 157
R . R
From (5) V~-v = 22 (V4o)and I +4=—( ~3i)
R R,

Viz R R
I-i R R

Rq? YRR oY
=-R°—,andR0=\/RR .. )

Quarter-wave Transformer

R =
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1 db) is absorbed in the first 100 feet, the sccond
100 feet absorbs 209 of that, or 169, of the original,
and so on, giving an exponential die-away curve,
like the dotted line in Fig. 5, compared with the
straight and level line representing a theorctical
perfect cable. The reflected waves, if any, also
decline in this way, so that if the cable is long their
effect by the time they reach the generator may be a
good deal less than in the foregoing theoretical
calculations,

Another simplifying assumption we have been
making is that the resistance of the generator is
equal to R,, so that reflected waves are completely
accepted by it. The generator resistance affects the
reflected wave just as the load resistance affected
the original wave ; so if it is not equal to R, part of
the reflected wave will be reflected again; part of
that will be reflected at the load, and so on. If there
is a big mismatch ratio at both ends, and the line
is low-loss, and of such a length as to bring all the
travelling waves more or less into phase with one
another, very large voltages and currents can build
up at A/2 intervals. If a transmitting aerial becomes
disconnected in a gale, the first symptom may be
sparking across the line due to this build-up. The
phenomenon is analogous to the signal magnification
obtained with a low-loss tuned circuit.

It is very easy to get the idea that mismatching
at the generator end would alter the standing wave
ratio. But this is quite wrong. The waves reflected
at the generator travel down the line towards the
load at the same speed as the original waves ; and,
depending on their phase, have the effect of increasing
or reducing the total voltage and current going in
that direction. But the same thing could be done
by altering the generator voltage, and nobody who
has studied the thing at all would imagine that doing
so would alter the proportion reflected by the load.
So the standing wave ratio still depends only on
R/R,, except of course in so far as it is reduced
towards the generator end by line loss, which causes
the reflected wave to become weaker in proportion
to the original wave.

Lastly, for the benefit of readers who disapprove
of the ** it can be shown ”’ style of these two articles,
I have provided an appendix (left) setting out the
calculations in full.

NEW TEST RECORDS

A SERIES of special recordings, pressed in material with
low intrinsic background noise, has been issued by
the British Sound Recording Association for test and
demonstration purposes. The subjects are as follows:

PRi1oo. History of the gramophone, a concise sum-
mary by Leo Watts.

PRror. Unaccompanied violin, without distracting
rhythmical pattern or melody, for judging quality of re-
production at high frequencies

PRr1o2. Unaccompanied bass viol (bowed and plucked
strings) for low-frequency tests.

PRi1o3. Test frequency record with bands at 1kc/s
intervals from 10kc/s to 1kc/s, 500c/s, zo0c/s, 100c/s
and soc/s, each of 12 seconds’ duration, preceded and
followed by 20-second 100 ¢/s reference bands.

Enquiries should be addressed to the Hon. Librarian,
B.S.R.A., 9, Stanton Road, West Wimbledon, London,
S.W.20.
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New Scanning Circuit

Line-Scan Current Generator

By P. R. J. COURT, GrudLEE. (Pye, Ltd)

NE of the major advances in the design ot

domestic television receivers in recent years

has been the introduction of a.c./d.c. tech-
nique, thus permitting the elimination of the bulky
and expensive mains transformer. This is now almost
universal practice, together with the technique of
deriving e.h.t. for the c.r. tube {from the line-scanning
circuit.

For the line time base to function satisfactorily
with the limited h.t. voltage imposed by a.c./d.c.
operation, and at the same time to supply e.h.t., it
is generally necessary to use an energy-recovery stage
employing an ‘efficiency diode’’ (or triode). The
diode converts some of the energy stored in the in-
ductance of the deflection system after the trace
period, into useful deflection power. It contributes
approximately the first 20 per cent to 40 per cent
of the trace current, the actual proportion being a
function of the losses of the systemi. The theoretical
limit for an ideal system with no losses, is 50 per cent.

In order to realize maximum efficiency and
optimum linearity, the output valve should be ‘‘cut
off " for the period during which the ethiciency diode
is operating. When the diode portion of the trace
is complete, the output valve is arranged to start
conducting, and supply the remainder of the trace
current.

Although such circuits have already been treated
very fullv by other writers," * it is of advantage at
this point to describe brietlv the operation of a simple
sawtooth-driven line-scanning circuit, employing an
efficiency diode, as in Fig. 1.

A positive-going sawtooth voltage, generated by
some external oscillator, is applied to the grid of
the output pentode V, which works into a load con-
sisting 1nainly of the deflector-coil inductance, re-
flected back via the output transformer T. V, is
biased so that the first part of the sawtooth wave-
form, which corresponds to the diode portion of the
trace current, is beyond ““ cut-off.”” This is illustrated
in Fig. 2 (a).

The anode current, and hence the current in the
deflector coils L,, L,, increases linearly at a rate
governed by the linear rise of grid voltage. Under
these conditions, the pentode is working as a
““constant-current '’ generator, the current rise being
substantially independent of the load impedance. The
current increases until the grid is rapidly returned
beyond cut-off by the sawtooth flyback. The stored

A W. Friend, " Television Deflection Circuits

(Parts | and [I)
R.C.A. Review. Vol. VIII, No !, March. 1947

=~ Q. H. Schade, " Magnetic Deflection Circuits tor (<thode-ray tubes.
R.C.A Rewew. Vol. VIII, No. 3, September. 1947
0. H. Schade ' Characteristics of High fficiency Deflection and

High-voltage Supply Systems for R.C.A. Review.

Vol. XI No 1, March. 1950

inescones,”’
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magnetic energy causes a free oscillation to ensue,
at the natural resonant frequency of the system, the
first half-cycle of which provides the current retrace.
The deflector-coil current reverses, reaching a maxi-
mum value in the opposite direction, determined by
the Q factor of the resonant circuit.

At this point, the free oscillation is halted by the
action of the efticiency diode V,, the anode of which
is driven positively as the second half-cycle com-
mences. The diode then presents a low impedance
in parallel with the deflection system, through which
the current decays exponentially. It is this decay
of current, the greater part of which approximates
to a linear change, which provides the first part of
the trace. As it approaches the minimum value, the
output valve takes control once more, supplying the
balance of the trace current. Fig. 2 (b) shows the
approximate current relationships in the deflection
systen.

Corresponding to the linear rise of deflection
current, a steady positive voltage is developed across
the major inductive component of the deflector-coil
impedance, plus a small sawtooth voltage due to the
minor resistive component. During the current re-
trace, a large amplitude negative pulse of approxi-
mately semi-sinusoidal form occurs. The deflector-
coil voltage waveform is shown in Fig. 2 (c).

The diode conducts during the trace period,
developing a steady automatic bias across its by-
passed cathode-load resistance R, the voltage being
approximately equal to the anode potential during
the mean trace period. It is, of course, cut off during
the retrace period.

The average diode conduction is controlled by the
value of the cathode-load resistance. Ideally it is

Fig. 1. Simple sawtooth-driven line-scanning circuil
employing an efficiency diode to start the deflection.
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Fig. 2. (a) Sawtooth driving
voltage in relation to grid base.
(b) Current relationships in the
deflection system of Fig. 1.
(c) Voltage waveform appearing
across the deflection system. R
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Right : Fig. 3. Basic circuit of a
self-driven  line-output  stage.

necessary to control the instantaneous conduction
during the trace period, otherwise the diode will tend
to maintain a coustant voltage across the deflection
system; i.e., to climinate the sawtooth component
which must be present if the current waveform is
to be acceptably linear. Better results are obtainable
with a triode rectifier (for example the 6AS7G, which
was speciallv developed for this purpose), the con-
duction of which is readily controlled by the applica-
tion of a suitable wavelorm to its grid. If, for
reasons of economy, it is necessary to employ a diode,
a compromise may be made by inserting a controlling

Fig. 4. Basic diagram of the new scanning circuit.

DEFLECTOR

+HT
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voltage in series with it. The voltage may be
developed by the output valve and transferred by a
suitable impedance network to the cathode of the
diode. By suitably adjusting the magnitude and
phase of the controlling voltage, the linearity of the
trace may be adjusted to the optimum. The circuit
of Iig. 7 employs a diode controlled in this manner.

For economic reasons, it is clearly advantageous
to dispense with the separate sawtooth generator
needed for the arrangement of Fig. 1 and to employ
a self-driven circuit. The omission of a separate
oscillator valve and its associated components con-
tributes materially towards reducing the overall cost
of the television receiver, and if this can be achieved
without sacrifice of performance, the economy is
entirely justified.

The design of a self-driven line-scanning circuit is
attended with three additional problems which must
be overcome if its performance is to be not inferior to
that ot a conventional separately-driven circuit.

With the latter, it is a relatively simple matter to
achieve the desired balance between diode and out-
put valve conduction. For example, it is apparent
from Figs. 1 and 2 (a) that the instant at which
V, starts to conduct may be readily controlled by a
simple adjustment of its bias and /or the amplitude of
the applied sawtooth waveform. In the case of a
self-driven circuit. however, this constitutes an
important design problem.

Self-driving Operation

In general, the self-oscillating type of line-output
stage is arranged as a switching device, as in Fig. 3.
L represents the inductance of the deflector coils
teflected back via the output transformer. R repre-
sents the total circuit resistance including the internal
resistance of the valve, while S represents the valve
acting as a switch. When S is closed the current
through L rises exponentially in accordance with the
expression : —

1=1 (1—e—tr/1)

For the current rise to be substantially linear, the
time constant of the circuit, I/ R, must be long com-
pared with ¢, the time duration of-one scanning cycle.
The limiting factor is R, which consists mainly of
valve resistance, and which should clearly be as low
as possible. This imposes rather severe limitations
upon the choice of valves which may be satisfactorily
used in such a circuit, unless considerable non-
linearity is tolerable.

The tendency for the controls to be interdependent
(i.e., amplitude control affecting frequency, etc.) is
a difficulty common to all self-driven circuits. It is
very desirable that this disadvantage should not be
present in a commercial receiver, for in the hands of
a non-technical viewer, the setting up of such controls
can be very exasperating.

The circuit described below is a self-driven line-
scanning output stage, tor use in conjunction with an
efficiency diode, which overcomes all of the problems
outlined above, and which has a performance at
least equal to that of an equivalent, separately driven
circuit.*

The basic circuit of the time base is shown in
Fig. 4. The oscillatory circuit is between the screen
and control grids of the output pentode V,. The
turns ratio of the oscillator transformer T, is approxi-
mately 1.1. This transformer has a low Q at its

* Patent Application No. 11409/409.
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Fig. 5. Voltage waveforms encountered in the oscil-
latory circuit of Fig. 4. At (a) is shown the voltage
at the screen-grid (that is, across the primary of
T,), at (b) the secondary voltage of T,, at (c) the
grid voltage and at (d) the voltage across R. This
last is the difference between the voltages of (b) and (c).

Fig. 6. Method of controlling amplitude and fre-
quency by inductances, and of applying sync pulses.
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natural resonant frequency, which is in the region
of 40 to sokc/s. V, is the efficiency diode.

The operation of the circuit may best be under-
stood from a study of Fig. 5, which shows the voltage
waveforms encountered in the oscillatory circuit,
commerncing at the point where the grid approaches
the potential at which the valve starts to conduct
(point W along the timne axis). The screen-grid
current will cause that electrode to go more negative,
while the voltage across the transformer secondary
will consequently hecome more positive and so on.
The valve will thus rapidly reach an unstable limiting
condition, with the screen grid at a low potential, and
the voltage across the transformer secondary highly
positive.

The control grid will endeavour to follow the posi-
tive excursion of the secondary of T,, but due to grid
current flow, will have a low impedance represented
by R. R and R’ form a potential divider,
where R>R’, so that the grid potential. will remain
almost constant at slightly above zero volts during
the positive excursion of the transformer secondary.
With the grid slightly positive, the primary circuit
appears as an inductance, L, (the primary inductance
of T,), in series with a resistance, R; (the internal
screen-cathode resistance of the valve), and the volt-
ages developed across the windings of T, will decay
at a rate controlled by the primary ‘‘ time-constant,”’
L,/Ri. (R; will actually vary during this period, so
the term time-comstant is perhaps a misnomer.) The
screen-grid potential will rise, and the secondary
potential will fall. The control grid potential will
also fall, only very much more slowly dne to the
effect of R — R".

A condition is reached when the grid potential falls
below zero volts, and the grid impedance R’ becomes
very high. The screen-grid current then rapidly falls
to zero, and a large positive potential appears across
thz primary of T,, the rate of rise being controlled
by the resonant frequency of the transformer. Corre-
spondingly, a large negative potential is developed
across the secondary. The grid is able to follow the
negative excursion of the secondary, because it now
has a high impedance, and the valve is thus cut off.

These voltages actually represent the first half-
cycle of a heavily damped oscillation which follows
from the instant of cut-off. The return function is
rather complex, being partly sinusoidal, modified by
the heavy damping across the windings due to the
low circuit (). As the grid voltage enters the con-
ducting region, the waveform flattens off as the
additional damping of the output valve comes into
play.

A condition is finally

€0l reached when the output

valve takes control once
more, and the operation
repeats itself (point Y).

s
1
l
FREQUENCY |
CONTROL |
e R

AMPLITUDE
CONTROL

The complete cycle, so
far as the actual scan is

concerned, is from X to Z,

e with the valve cut off from

Ve X to Y, and conducting
from Y to Z.

The relative durations

of the periods of conduc-

tion and cut-off are

governed by a number of
factors, including  the
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d.c. component of the grid
current flowing through
R, and the turns ratio of
the oscillator transformer
T

Fig. 7. Complete circuit, with refinements, as
used in Pye LV30 series of television receivers. +HT.
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By a suitable adjust
ment of these factors. the
valve conduction time
may be made exactly cor-
rect to suit the losses of a
particular detlection sys-
tem, and a satisfactory CONTROL
balance made between the ))“/ |
portion Of the trace sup- | I
plied by the output valve I
and that furnished by the | ‘

FREQUENCY

diode. |
It will be seen from
Fig. 5 (a) that during the
conductionstime of V, the
screen-grid  potential
is rising. This has a very
desirable effect upon the
anode current, compensat-
ing to a large extent for
the non-linear rise of cur- 3

DEFLECTOR
COILS

L
AMPLITUDE !
conTROL | H m

i

| __LINEARITY
CONTROL

rent which would other- SYNC——>_J’

wise occur. This lineariz-

ing effect of the screen-grid waveform consider-
ably eases the impedance requirements for the out-
put valve and permits the use of almost any type of
line output pentode or tetrode.

Any other irregularities in the scanning waveform
are reduced by the action of the efficiency diode, and
the sawtooth current delivered to the deflector coils
is linear within 5 per cent. A fair impression of the
degree of linearity can be obtained from Fig. 8, which
is a photograph of a familiar test pattern displayed
on the screen of a receiver incorporating the circuit.

More Efhicient

The repetition frequency is governed mainly by
the '‘ time constant’’ of the circuit during the con-
duction period, and control of frequency is effected
by varying the inductance of the windings of this

Fig. 8. Photograph of a test pattern on the screen of
a television receiver incorporating the new scanning
circuit, indicating the degree of linearity obtained.
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transformer. This may be achieved either by varying
an air gap in the magnetic circuit or, preferably, by
varying an inductance in parallel with one of the
windings. The variable inductance may be made of
smaller and more practicable proportions, if it is con-
nected across a separate small winding arranged on
the oscillator transformer, as in Fig. 6. The variable
inductance may be a simple wave-wound coil with
adjustable dust-iron core.

The scan amplitude is preferably controlled by
means of a variable inductance in series with the
deflector coils as in Fig. 6. The two inductances may
be made of identical construction. As the oscillatory
circuit is apart from the anode, variation of amplitude
in the anode circuit has no appreciable effect upon the
frequency.

Synchronizing is effected by feeding negative-going
pulses into the grid circuit as shown in Fig. 6. These
initiate the negative grid excursions at points X and
Z in Fig. 5.

It is found that this type of scanning circuit is
about 25 per cent more efficient than an ordinary
sawtooth-driven output stage, using identical power
valves and energy recovery circuits, due to the fact
that the grid is slightly positive during the entire
conduction time of the valve; the circuit is therefore
particularly suitable for use in an a.c./d.c. television
receiver, where the h.t. voltage is limited.

The bias voltage developed by the efficiency diode
may be used to boost the h.t. supply to the output
valve by any of the usual methods, and e.h.t. may
be derived from the flyback voltage developed across
the scanning output transformer in the conventional
manner.

Fig. 7 shows the complete circuit, including refine-
ments such as h.t. boost for the output valve, flyback
e.h.t. supply, and a linearity control as used in the
Pye LV30 series of television receivers.

Acknowledgment : The author would like to thank
L. Lax, D. Ing. AM.LLEE., (Pye, Ld.) for his
valuable technical advice during the development of
the circuit. )
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WORLD OF WIRELESS

Another Frequency Conference ¢+ Radar Volunteers

Radio or Cable? ¢+ Wrotham Television Station?

Frequency Allocations

GIGANTIC task faces the dele-

gates attending the Extra-
ordinary Administrative Radio Con
ference which, opening at the
Hague on 1st September, will be
attended by representatives of the
64 member countries of the Inter-
national Telecommunication Union.
They have to complete and approve
frequency allocation plans tfor the
majority of services—aeronautical,
maritime, broadcasting, etc.—in the
various bands throughout the
spectrum.

The Atlantic City Conference of
1947 divided the spectrum between
the various services and made pro-
visions for the setting up of plan-
ning bodies to prepare schemes for
the allocation of frequencies within
these bands to individual countries
or users. It was originally intended
that the task of the Hague Confer-
ence would, in general, be limited to
approving these plans, but it now
appears that in some cases com-
pletely new schemes will have to be
drawn up at the Conference.

With some services it is possible
for allocations to be made on a
regional basis, but with h.f. broad-
casting (extending from 35.95 to
26.1 Mc/s), for instance, it has to
be global. A plan has, however,
been drawn up on a. frequency-
sharing and time-sharing basis as a
result of conferences held in Mexico,
Florence and Rapallo. One of the
main difficulties, however, with this
and other such plans, and especially
that for the fixed services, is that
they are based not on present
needs but on anticipated require-
ments for some years to come.

It should be pointed out that the
Conference will not be considering
the European medium- and long-
wave broadcasting bands, which
were, of course, covered by the
Copenhagen Conference.

Radar Reporting

HE formation of a Radar Report-
ing Unit, with its headquarters
in London, is announced by the
Air Ministry. This Unit, which will
be known as No. 3700 (County of
London) R.R.U., is being raised as
part of the R.A.F. Control and Re-
porting System, and will be con-
cerned with the operation and main-
tenance of ‘*Chain Home'' radar
stations.

Men and women living in Lon-
don and the Home Counties with
some technical knowledge of radar,
and especially members of the
Radar Association, who are pre-
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pared to devote a few hours a week
to training, are invited to call at,
or write to, the Unit's headquarters
at 77, Hallam Street, London, W.1.
The commanding officer is Group
Capt. E. Fennessy, O.B.E., director
of the Decca Navigator Co., whose
wartime service was largely devoted
to the development and operational
problems of radar navigational aids.
He will hold the R.Aux.A.F. rank
of Wing Commander.

Extending Television

HE site has now been chosen for
the last of the chain of five
high-power  television  stations.
The transmitter to serve the Bristol
Channel area will be erected at St.
Nicholas, near Cardiff, Glam, and
will be linked to the London studios
by cable.

The laying of a co-axial cable
between Birmingham and Manches-
ter, where it is to be extended to
Holme Moss, has led to the rumour
that future stations will not be
linked by radio. The fact is that a
co-axial cable linking Birmingham
and Manchester was planned by the
Post Office for telecommunications,
and it was therefore decided to add
the necessary circuits to ptovide the
television link. It is understood
that the link between Holme Moss
and the Scottish transmitter will
be by radio.

New London Station?

WHEN originally announcing the
plan for extending the tele-
vision service, London was included
in the chain of high-power stations.
By comparison with the Sutton
Coldfield station, and those planned
for Holme Moss, Kirk o’Shotts and
Cardiff, the Alexandra Palace trans-
mitter is of low power. This fact
has prompted the South Coast Tele-
viewers' Association to start a cam-
paign for a new high-power trans-
mitter for London. The proposal is
that the station erected at
Wrotham, Kent, for experimental
e.h.f. transmissions on both a.m.
and f.m., should be equipped for
television. The 470-foot mast, which
is similar to that in use at Sutton
Coldfield, is over 1,200 feet above
sea level.

It is also stressed by the cam-
paigners that the B.B.C.'s lease of
the Alexandra Palace expires in
1956, by which time part of the new
White City studio centre will be in
use, but that will not solve the
transmitter problem for which no
provision is made in the White City
plans.
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The fact that \Wrothain was
recently used to provide the radic
link between Southend and Londcn
for a television programme adds
weight to the argument that the
proposed station could readily be
linked by e.h.f. radio with the
studio centre.

Training Servicemen

WITH the object of assessing the
need for service technicians
in the television areas a census of
servicemen on the staffs of dealers
is being undertaken by the DBritish
Radio Equipment Manufacturers’
Association. Having assessed the
need, suitable action can then be
taken by the association to stimu-
late the provision of training facili-
ties.

Meanwhile the R.I.C., in co-
operation with the Ministry of Edu-
cation, is organizing a short course
at the Regent Street Polytechnic for
full-time and part-time teachers of
radio and television servicing in
technical colleges—64 of which run
courses at present. The lectures,
which have been arranged with a
view to increasing teachers’ back-
ground knowledge of the industry,
will be given mostly by well-known
members of the industry. The
course will also include visits to fac-
tories and manufacturers’ training
centres.

PERSONALITIES

Frederick E. Terman, Dean of En-
gineering at the Stanford University,
U.S.A., and author of a number of
books including ‘* Radio Enginecring,””
has been awarded the Medal of Honour
of the American [.R.E. “ for his many
contributions to the radio and elec-
tronics industry as teacher, author,
scientist and administrator.”

J. H. D. Ridley has been appointed
head of the B.B.C's Engineering
Secretariat, the section dealing mainly
with the control of expenditure in the
Engineering Division, in succession to
F. Williams, now Superintendent En-
gineer (Studios).

F. Butler, B.Sc.(Hons.), M Brit.-
[.R.E., has been appointed in suc-
cession to Whitehead,

M.Brit.1.R.E.,, as examiner in radio
transmission by the British Institution
of Radio Engineers. They are both
known to readers of Wireless Worid.

E. T. A. Rapson, M.Sc.,, M.Brit.-
[.LR.E., has been appointed by the
Brit.[.R.E. as examiner in mathematics
which is to be a compulsory subject for
graduateship from DMay, 1951. Since
1933 he has been on the staif of the
Southall Technical College, first as head
of the radio engineering department and
for the past five years as hcad of the
combined radio and electrical engineer-
ing departments.

OBITUARY

Alfred Clark, who was one of the
founders of the group of companies
controlled by Electric and Musical In-
dustries, died on June 16th at the age
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of 76. He was an American by birth
and commenced his career in the
organization set up by Edison to start
the American gramophone industry in
1890.  From 1900 until his retirement
in 1046 he held responsible positions in
the Gramophone Co. (H.M.V.), being
chairman or managing director for 38
years. He bhecarne a British subject
in 1928.

IN BRIEF

Broadcast Receiving Licences current
in Great Britain arnd Northern Ireland
at the end of May totalled 12,219,250,
including 3%6,750 telcvision licences.

Australian Television.—Approval has
been given by the Australian Govern-
ment for the provision of an experi-
mental 625-linc  television station in
Syduey preparatory to establishing a
television service in the Common-
wealth. It is understood that the
Government has approved in principle
the participation of private enterprise
in the development of television.

Increased Power.—The maximum
power (150 k\V) permitted under the
Copenhagen Plan for the medium-wave
(1,088k¢/s) B.B.C. Home Service
transmitter at Droitwich is now being
used instead of 6o kW as heretofore.
The power of the Norwich transmitter
radiating the same scrvice has also
been increased; from 2.5 to 7.5kW.
The permitted power for Norwich is
20kW. The transmitter now being
used at Droitwich is that whicl, prior
to the introduction of the Copenhagen
Plan, radiated the Light Programme on
1,500 metres.

Scientific Instruments.—During the
annual exhibition organized by the
Scientific  Instrument Manufacturers’

Association, which is being held from
September 5th to 5th at the Examina-
tion Hall, Queen OSquare, London,

W.C.1, a series ol technical papers
covering the developinent and use of
a variety of scientific instruments will
be read. Details of the lectures and
tickets for admission are obtainable
from the Scientific Instrument Manufac-
turers’ Association, 17, Princes Gate,
London, S.\V.7.

I.LE.E. Council.——As a result of the
ballot for the vacancies occurring on
the Council of the L.LE.E. on the 3o0th
September, the following inembers of
the Radio Section have been elected
to serve:— Sir Archibald J. Gill
(Engineer-in-Chief G.P.0Q.), President;
Harold Bishop {Chief Engineer B.B.C.),
Vice-President; C. E. Strong (Standard
Telecommunication Laboratories) and
Dr. R. A. Smith (Telecommunications
Research  Establishment), ordinary
members.

Committee of the I.E.E. Radio Sec-
tion for the coming session, which
begins in October, is announced by the
Institution. The new Chairman is
C. I'. Booth (Staff Engineer-in-Charge
of G.P.O. Radio Development Branch);
Vice-Chairinan, Dr. 1. Mt,;,a\\
{Engineer-in-Charge of Radar Research
at the Admiralty Signal and Radar
Estublishment); ordinarv  members,
E. C. Cherry (City & Guilds of London
Institute), C. W. Oatley (Engineering
Lahoratory, Cambridge Ungiversity)
who for the past few months has filled
the vacancy caused by Dr. Booker's
resignation, M. J. L. Pulling (B.B.C.
Senior Supt. Engineer, Television) and
P. H. Spagnoletti (Kolster-Brandes
Ltd).
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Fellowship of the American Institute
of Radio Engineers has heen awarded to
Prof. Willis Jackson, head of the
Electrical Engineering Dept. of the
Imperial College of Science and Tech-
nology ‘“ for his service as an educator
and his many contributions to the
literature in both the radio and elec-
trical fields.” It has also becen awarded
to Rudolph Kompiner “for his re-
search in electron tube theorv and par-
ticularly for his original contributions
to the concepts of the travelling-wave
amplifier.” It was on this subject that

he contributed to Wireless World in
1947.

Evening Classes.—Iive courses of
evening study for amateurs are to

be held during the coming autumn and
winter at the Literary Institute, Cran-
brook Road, Ilford, LEssex, hy an
arrangement between the R.S.G.B. and
the Essex County Council education
authority. The syllabus includes a six-
months’ course in preparation for the
Radio Amateur's Examination
(Wednesdays); refresher courses for
newly licensed amateurs (Mondays and
Tuesdays); a course covering television
receiving technique (Mondays), and a
class for morse and operating pro-
cedure. The fee for each of the courses
is 58 for students living in the adminis-
trative area of the Tissex County
Council and 7s 6d for others. Applica-
tions must be made in the first instance
to C. H L. Edwards (GS8TL), 10,
Chepstow Crescent, Ilford, who is a
member of the R.5.G.B. Council.

Development of a multiple aerial
system for television and e.h.f. broad-
casting for crection at the top of the
[Empire State Building in New York
is being undertaken by R.C.A. The
plan provides for the erection of five
television aerials and three f.m. aerials
on a 199{t column, bringing the overall
height to 1,450t above street level.
Tests will be undertaken to ascertain
the effects of simultaneous transmis-
sions from all the aerials. The
television aerials will transmit m the
60, 70, 80, 130 and 200-Mc/s hands.

Raw Materials.—We hope readers
will forgive us for referring to our basic
raw material—paper—but the annual
report of the Waste Paper Recovery
Association stresses that the recovery of
waste paper—a prime contributor to the
supply of paper-making raw materials
—is a ‘‘permanent national need.”’
During the war the paper salvaged rose
to 61 per cent ol the total paper con-
sumed, whereas last year it dropped
to 29 per cent.

Interference Suppression.—The British
Automobile Association has asked its
20,000 members to “ help in eleminat-
ing interference with television by fit-
ting suppressors as soon as possible.”
The Association adds that the effect on
the engine is almost negligible.

Plastics Exhibition.—The date and
furtber details of the British Plastics
Exhibition and Convention to be held
at Olympia, London, next vear, are
announced by our associate Joumal
Byritish Plastics, which is organizing the
show. The date is 6th to 16th June.
The exhibitors will be British and
Commonwealth firms who produce,
mould or make plastics materials or
supply raw materials or equipment to
the plastics industry. The Convention
will include lectures for technicians and
the chemical and consumer industries,
as well as lectures on such subjects as
the use of plastics in the home.
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BUSINESS NOTES

Decca Marine Radar, Type 150A, has
been granted the Ministry ot Trans-
poit's Certificate of Type Approval.
Among the 200 ships fitted with this
equipment since its introduction last
September is the South-Eastern Gas
Board’s new collier Mitchan, on which
the scanner had to be fitted to a special
mast permitting it to be lowered when
the wvessel passed under the Thames
bridges.

Ediswan cxhibited for the ﬁrst time
their new Mark II 8-channel electro-
encephalo"raph at the technical exhibi-
tion held in connection with the Sixth
International Congress of Radiology
held in London in July. A feature of
the model is the new design of moving-
coil pen recorder.

Tannoy.—The assets, undertaking
and goodwill of Tannoy Products have
been acquired by Sound Rentals, Ltd.,,
who have previously installed dnd
rented Tannoy equipment. Guy R.
Fountain, the founder of Tannov, is
chairman and governing director of the
organization which will operate under
the title Tannoy Products (Sound
Rentals, Ltd)). The address is Canter-
bury Grove, West Norwood, London,
S.E.27 (Tel.: Gipsy Hill 1131).

Midlands television service depot has
been opened by A. C. Cossor, Ltd., in
Baker Street, Handsworth, Birming-
ham, z1. The manager is R. G. Colby.
It is planned ‘to inaugurate a training
schoo!l {for television servicemen in the
near future. The depot will not handle
repairs to broadcast receivers, which
will continue to be dealt with at the
company’s main service depot at 31,
Corsica Street, London, N.5.

Philco-Thorn Agreement.—Under an
arrangement recently made between
Thorn Electrical Industries and the
Philco Corporation of Philadelphia,
radio and television sets will he manu-
factured in this countrv by Thorn to
designs provided by Philco (Overseas),
Ltd., who will distribute them.

Aerialite, Ltd., have brought intc
service vehicles equipped for under-
taking field-strength tests, specially in
television ‘‘ fringe’ arecas, and for
demonstrating television aerials.

G.E.C.—Three changes in the staft
of the Radio Department, of which
M. M. Macqueen is manager, are
announced by the G.E.C. W. A,
Maskell, who . has Deen assistant
manager for four years, is now deputy
manager, G Mayo is now
assistant manager (broadcasting) and
A. E. Potton, assistant manager
(batteries).

Marconi’s W.T. Co. announce that
R. P. Raikes has been appointed
Publicity Manager in succession to the
late W. G. Richards.

Ediswan announce the appointment
of R. K. Cox as manager of its
Sheffield district office.

Belling & Lee have acquired a fac-
tory on the Netherton Trading Estate,
Liverpool, for the manufacture of
television aerials.

Aerial Installation Company, of
which V. E. Hands, late of the B.B.C.
Engineering Division, is director, has
been formed to provide an aerial erec-
tion service in East Anglia. The
address is Harvey’'s Yard, Rawstorn
Road, Colchester, Essex (Tel.: Col-
chester 32%8)
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ELECTRONIC CIRCUITRY

SELECTIONS FROM A DESIGNER’S NOTEBOOK

Reducing Drift in

HE interpretation of the letters “* D.C.” in
the heading does not yet seem to be uni-
versally agreed. By some it is taken to mean

‘““ direct current,” and by others ‘“ direct coupled,”
while others use both interpretations indiscriminately.
However, all such amplifiers are intended to accept
signal inputs down to zero frequency, and thus
differ from the ordinary audio amplifier in which the
amplification begins to fall off below some low
frequency—generally in the region of 50c/s.

The need to amplify signals well below 50 c/s arises
in all sorts of applications as, for example, when it is
required to record the variation of daylight falling
on a photocell, or when studying the vibrations of a
large mechanical structure such as a bridge or road.
In such applications the signals may be so low in
frequency as to be stated in cycles per hour or cycles
per minute, rather than cycles per second. At the
same time the same amplifier may also be called upon
to amplify signals up to or exceeding 10 kc/s in some
applications. In such cases it is only safe to assume
the worst and build an amplifier capable of accepting
zero frequency if necessary.

Tt is an unfortunate fact that all straightforward
d.c. amplifiers suffer from *‘ drift,”” or a more or less
slow change in output even when no input is applied.
The magnitude of this drift varies with different
circuits, and a few of the well established anti-drift
arrangements will be discussed here. As the subject
is a large one and space is limited, it will only be
possible to touch on a few major points, and there can
be no pretence of completeness.

The way in which drift arises can be seen by con-
sidering the triode amplifier stage of Fig. 1. The valve
is supplied with grid bias by a suitable battery and
with h.it. by another (both assumed of perfectly
constant voltage). An anode load R, is provided
and the voltage drop across it, due to the anode
current 1, is I, R,. The resistors R,, R, are chosen
so that the p.d. across R, is the same as that across
R, when no input is applied. It follows that initially
there is zero p.d. across the output terminals 1, 2.
When an input signal is applied, an amplified version
of the instantaneous input p.d. appears across
1, 2; to which a c.r.t.,, a further amplifier stage,
a microammeter, etc., may be connected. Provided
the resistors remain perfectly constant in value there
is perhaps no very obvious reason why the p.d
across 1, 2 should not remain zero in the absence of
any input. Unfortunately it does not, and more or
less slow fluctuations of p.d. are found at the output,
and these are termed drift. This difficulty does
not arise if the stage is used as an audio amplifier
because the output is then taken from the terminals
3, 4 coupled through the time constant CR. This time
constant rarely exceeds one second, so that any slow
changes at the anode are not transmitted to terminals
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By J. McG. SOWERBY

(Cinema -Television. Ltd.,

D.C. Amplifiers——].

3, 4. It is the requirement to extend the frequency
response to zero frequency, and the consequent need
to dispense with C, that leads to drift being observed
in d.c. amplifiers.

The drift may arise from a number of causes such
as changes in the resistors with temperature and/or
time, and changes in potential of the sources of supply.
With sufficient care, drift from these canses can be
almost eliminated, as constantan or manganin resis-
tors can be used, and modern voltage stabilizers can
be very stable indeed. Probably the most prolific
source of drift is changes of temperature and/or
emission of the cathode. The filament or heater
could, of course, be supplied from a stabilized source,
but high-current low-voltage stabilizers tend to be
rather uneconomical unless a number of similar
d.c. amplifiers are to be used simultaneously—as in
multi-channel vibration recording, for example.
For this reason a good deal of work has been done at
various times and places, aimed at reducing the drift
experienced with fluctuating cathode temperature or
emission by the use of special circuits. In the best
apparatus, or when the gain of the d.c. amplifier is
very great, these circuits are often used together with
a stabilized heater supply.

It was pointed out! some years ago that the cathode
fluctuations of a practical valve can be represented
by assuming it perfect—as far as its cathode is
concerned—and inserting a fictitious generator
(v in Fig. 1) in series with its cathode lead. Over a
reasonable range about the rated heater supply
voltage, the value of v is nearly proportional to the
applied heater voltage. In Fig. 1 the heater i< operated
directly from the a.c. mains via a transformer, so
that mains fluctuations will produce proportional

fluctuations in the heater supply potential. The
Ra lI‘ Ré
T2 3
il
]
HT !
.
]
Fig. 1. Simple amplifier arranged for d.c. output.
T Miller,_SE. - El?ctronics, Nov. 194_1, p. 27 o
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magnitude of the effect is considerable, and in Fig, 1
it might well be found that » = o.1 volt for a 10-
percent change in mains supply potential—this being
a typical figure which varies somewhat from valve
to valve. In Fig. 1, v appears directly between
grid and cathode, and so a mains supplv change
of 10 percent is equivalent to a change of input of
0.1 volt. As this is subject to the full amplification
of the valve (say 30) the drift at the output reaches
the not inconsiderable figure of 3 volts. If a second
stage with the same amplification were added the
drift at the output would be go volts, in an amplifier
with an overall amplification of only goo. Such
drift is rarcly tolerable, but by the use of special
circuits the effect can be markedly reduced.

Bridge Circuits

Probably the simplest—and historically the first?—
method of attacking this difficulty is by the use of
a secoud valve to form the bridge circuit of Fig. 2.
In this arrangement V, corresponds to the valve of
Fig. 1, and V, is a similar dummy valve. If the
anode currents in the two valves are equal, and if
the anode loads are equal, there will be zero p.d.
across I,2 in the absence of any input. If now the
heater potential changes slightly, a small voltage v
will be introduced into the cathode lead of V,, and
a small voltage v* into that of V,; in consequence

Ral RBZ

i 2
0 O

v v
i 2 v
1
O——4 HY. ]
-
O,
INPUT
L
6.8. T
o : J
Fig. 2. Using a dummy valve (V,) to form a bridge.
Fig. 3. Cathode-coupled double valve as a bridge.
T -
’ v
Ef  Yhw
|+
L -
E r ATIVE
2 . supPLY

v J

* Brentano, J. C., 1;d Ingleby, P j Sci. Inst, Vol. 16, p. 81 (193;))
and earlier references to work by J.C.B. given therein.
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the anode currents of the two valves will change.
If v = v’ the changes in the anode currents will be
the same in the two valves and the p.d. across 1,2
will remain unchanged. Tf, however, v and ¢’ are
uncqual, the potential arising across 1,2 will be that
corresponding to an input signal of (v — v’). As
v and v’ are unlikely to differ by more than 20 percent,
the circuit reduces the effect of cathode fluctuations
by a factor of at least five.

By adjusting the operating conditions of the two
valves this result could be improved, but another
difficulty arises owing to the use of two separate
valves having separate heater-cathode assemblies.
With two such assemblies, there is no guarantee that
the thermal time constants will be equal, so that a
sudden small change in heater potential can lead to
a transient drift lasting seconds or minutes. This
may ultimately dwindle to zero as v and »” hecome
equal after a period, but the transient drift that takes
place during this equalizing process is ncarly as
troublesome as a steadv change. The difficulty can
be partiallv eliminated by the use of a double triode
where two separate triodes are placed in the same
envelope. Much better still is the use of a double
valve arranged round a genuinely common cathode.
There are few such valves available, but good results
have been obtained with the American types 6SCy
and 128C7. Not only does the common cathode
ensure equal thermal time constants in the two valves,
but also increases the likelihood of equality between
v and v’. With such valves the effect of heater
fluctuations can nsually be reduced by a factor of 20
(or more, although this mayv necessitate selection of
valves).

Single-ended Output

A similar anti-drift circuit is the cathode-coupled
phase splitter shown in Tig. 3. In this circuit a
stabilized negative supply, £, is provided to which
the common cathode is connected through a large
resistance R;. When an input is applied, a nearly
balanced push-pull output is obtained at the terminals
1,2. Like the previous circuit, that of IYig. 3 is a
form of bridge, and if v = ¢/, the p.d. between 1,2
is not affected by heater fluctuations. 1If v and v’
are unequal, the p.d. produced at 1,2 is that which
would be obtained if (v — v”) volts were applied at
the input. In a common-cathode valve, v and o’
are not likely to ditter by more than 5 percent in
practice, and the amplification between input and
output is:

ALy = uR,
o + Rq
Where u = amplification factor } of one
7, = anocde resistance § section.
R, = Rg1 = Ry,
So far the performance of the circuit in FFig. 3 is the
same as that in Fig. 2.

It has been pointed out,' however, that the circuit
in Fig. 3 also discriminates against heater fluctuations
even when a single-ended output is taken between
terminals 1,3 or 2,3, provided v = »’. The reason
for this can be seen in the [ollowing wayv. The total
cathode current of the wvalve is approximately
E /R, if E, i1s large compared with the grid base
of the valve. If the heater supply voltage is changed
it gives rise to an equivalent voltage v in the cathode
lead, and this merely adds to E,, so that the cathode
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current increases to (E, + v)/R,. If E, = 100V
and v = 0.1V (likely values) the cathode current
changes by only o.1 percent. Analysis shows that
the factor by which the effect of heater fluctuations
is reduced, as compared with the circuit of Fig. 1,
lies betweev g, R, and (1 4 ¢, R;), where g is the
mutual conductance of one triode. If—as is usually
the case—v is not quite equal to v’ then, as before,
it is as if (v — v") were applied to the input. The
amplification when used single-ended is about half

SHORT-WAVE

June in Retrospect : Forecast for August

By T. W. BENNINGTON
(Engineering Division, B.B.C.)

URING June the average maximum usable frequencies
for these latitudes decreased considerably during the
day-time, and increased slightly by night. This is in
accordance with the normal seasonal trend, which should,
now that the summer solstice has been passed, undergo
a reversal.

Day-time working frequencies for long-distance com-
munication continued relatively low, though not perhaps
so low as might have been expected. The higher short-
wave frequencies, whilst they were seldom or never
usable in east-west directions, continued to be well
received over north-south paths. For example amateurs
on the 28-Mc/s band, whilst not receivable from North
America, came in well from South America and Africa,
and the 26-Mc/s broadzasting band continued to give
good service in many distant localities to the south,
south-east and south-west of this country. Medium high
frequencies were usable over a large part of the day and
the lowest frequency necessary for night-time working
was of the order of 12 Mc/s.

Medium-distance communication by way of Sporadic E
continued to be very prevalent, and the 28-Mc/s
amateurs macle almost daily use of this phenomenon for
““short skip’’ contacts with practically every country in
Europe. Sporadic E was also responsible for the L.ondon
television on 41.5Mc/s being heard in Czechoslovakia
and other of the more distant countries of Europe and for
Swedish and Russian v.h.f, stations being {requently
receivable in this country.

Sunspot aclivity was, on the average, much lower than
during the previous month.  The sunspot number for
June was about 79, as compared with r22 for the same
month of last year.

June was an exceptionally ‘‘ quiet’’ month, the only
severe ionospheric storm occurring on 24th-25th.  Minor
storms took place on znd, 6th, gth-1oth and 29-30th.

Forecast.—During August day-time m.u.{s should in-
crease a little and those for night-time decrease some-
what, as compared with those for July.

Working {requencies for long-distance communication
should, however, still be relatively low by day and high
by night, and long-distance propagation on the higher
short-wave frequencies is likely to be rare, except over
north-south paths. Medium high frequencies should
remain usable for a large proportion of the total time,
and frequencies below 11 Mc/s should seldom be really
necessary at night.

Medium-distance communication will be by way of
the regular E and ¥, layers for a considerable part of the
day, and relatively high frequencics, having regard to
the distance, should be usable both by day and night.
Sporadic  E should continue to be prevalent—though
somewhat less so than_during the past two months—and
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that for the push-pull case, so that the expression
above now becomes

A=Ay = R

2(ry + Ry)

This circuit is particularly useful, as it can be used
as a single-ended or push-pull stage ; and in addition
to the signal input grid, a second grid is available
for zero setting or the injection of negative feedback

(To be concluded)
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FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE

ON ALL UNDISTURBED DAYS

— — — — PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY

—.—-— FREQUINCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE
FOR 25% OF THE TOTAL TIME

medium-distance communication by way of it should
frequently be possible on the higher frequencies, Iono-
spheric storms are not usually prevalent in August.
The curves indicate the highest {requencies likely to be
usable over four long-distance circuits during the month.

MECHANO-ELECTRONIC
TRANSDUCER

UTHORITY has been given for the importation of a
limited stock of R.C.A. Type 5734 triode {ransducer
valves. This valve, in which the anode is formed by
a shaft projecting through a flexible metal window in the
end of the tube, is a device for translating small mechani-
cal displacements into current or voltage variations. \®ith
an anode load of 75,000 the sensitivity is 40 volts per
degree of deflection; the mechanical resonance of the
free cantilever structure inside the valve is 12 kc/s.

It is intended that the valves should be used by research
organizations and colleges, and many applications are
being found for them in surgery, as well as in optics and
vibration studies. Enquiries should be addressed to
{{.C.A‘ Photophone, 36, Woodstock Grove, London,

V.12,
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From Television Aerial to Receiver

Relation Between Field Strength and Receiver Sensitivity

By F. R. W. STRAFFORD, AMIEE. (Belling & Lee, Ltd.)

HE B.B.C. has pul)lished'a contour map?! ol

television field strengths covering the arca

served by the Alexandra Palace transmitter.
In fact, field strengths have been recorded beyond
the normal service, but good care has been taken
to indicate that reception in such districts may b.-
variable and/or vncertain.

The published field strengths for a given locality ar»
average ; that is to say, a continuous record of field
strength in a particular location has been taken, and a
mean is drawn through the chart. Also, the field
strength is corrected to that which will obtain at a
height of 30 feet from the ground to the centre of a
dipole. The meaning of field-strength figures in terms
of receiver sensitivity depends on the type of aerial
and the length and kind of feeder used for connecting
to it and it is not alwavs clear how the one can be
interpreted in terms of the other. A simple formula
connecting the two can be derived and in what fol-
lows it will be assumed that the field strength given
in the final empirical formula is that obtaining at a
height of 30 feet. Generally, outdoor television aerials
are installed at a greater height, but as the variation
of field strength with height is by no means linear in
built .up areas it is hopeless to introduce an appro-
priate correction factor.

The Simple Dipole

Experience has shown that, generally, the formula
provides a somewhat lower figure than that obtained
by measurement ; this is all to the good, however.

The simple conventional dipole consists of a cylindri-
cal conductor nearly one half-wave in length at the
operating frequency. Its length is great compared
with its diameter and it is split at the centre, the e.m.f.
generated between the tips being transferred, by
means of a low impedance feeder. to the receiver.

Although we visualize tuned circuits as combinations
of coils and capacitors in the strictly physical sense
in which we know them, the dipole is a sort of tuned
circuit in which the inductance, capacitance and
resistance is distributed as indicated in [Fig. 1, this
immediately suggests transmission-line theory to the
reader and, indeed, the dipole is a special form of
transmission line possessing high characteristic im-
pedance and radiation loss.

Froviding the electromagnetic field is uniform,
and its electric vector lies parallel to the axis of the
dipole, the magnitude of the e.m.f. generated between
the inner tips of the aerial can easily be calculated to a
close degree of approximation. That this is so is
confirmed by various experiments details of which
need not be given here.

' B.B.C. Leaflet {Ef12 and Map R.H. 5298M
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it will be noted from Fig. 2, that the current and
voltage induced in the dipole are distributed in
amplitude somewhat as shown by the dotted curves.
One would expect this, because it would be surprising
to find current at the outer tips. On the other hand
one would expect these tips to be “ hot ™ in the
voitage sense.

If, by some miracle, the current distribution
could be maintained constant throughout the length
of the dipole then a field of E volts per metre would
obviously generate an e.m.f, equal to the field strength
multiplied by the length of the dipole. IFor the half-
wave dipole the generated e.m.f. would be given by :

EA
= — (1)

2
wavelength A (of course) being given in metres.

Now, if the diameter of a half-wave dipole is quite
small comparcd with its length, the classical theory
shows that the current and voltage distribution are
almost exactly sinusoidal in amplitude over its length.
Therefore, the e.m.f. generated must be the mean
value of this sine curve which is given by :

p =5J'sin .46 =2 .. .. (2
TJo ka

Hence, the e.m.f. generated in the dipole, in terms
of the incident field strength, 1s obtained by multiply-
ing equations (1) and (2) which gives :

A

4

ep = — .. o « % (3)
m

Now (this is the open-circuit e.m.t. which would
exist between the adjacent points at the centre of the
dipole if it could be cut and the parts separated
without altering the current. The dipole, however,
must be terminated by a resistance equal to the
resistance (at the centre) of the dipole and, as is well
known from elementary theory, the voltage will then
fall to half the value when matched for maximum
power transfer.

The matched output from the dipole is that which
will obtain when a resistive load of about 73 ohms is
connected across the inner tips (Fig. 3).

This provides the basic formula :

EA
o (4)

Now, the aerial physicist must rot be too unkind
to the writer at this stage. This article is directed to
the practical engineer who uses formulae without
always possessing the adility to derive them from
first principles. The writer has thought over several
ways of ‘‘ putting it over,”” and the foregoing treat-
ment, while lacking rigour and the inclusion of all the
variables—and there are many-—gives a close first
approximation, and a derivation which should make
fairly simple reading.

A more rigorous analysis leading to Lqu. (3) is

ey =
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TABLE 2

TABLE 1
‘ Type of Aerial K, |
\% 0.5
Dipole 1.0
H 1.8
| 3-element Yagi 2.5
| 4-element Yagi 3.0

¢b Loss K: db Loss K. db Loss K
0.5 0.95 3.0 .71 6.0 (.50
1.0 0.90 3.5 0.67 7.0 0.45
1.5 0.85 4.0 0.63 5.0 0.40
2.0 0.80 4.5 0.60 9.0 0.35
2.5 0.75 5.0 0.56 10.0 0.32

given in the Appendix. This, as before, assumes
sinusoidal current distribution through the aerial,
and a uniform field.

Equation (4) provides the first approximation to the
correcily terminated output from a half-wave dipole.
Two factors I, and K, must be included to allow
for the tvpe of aerial emploved and the losses in
troduced by the length of feeder inserted hetween
the dipole and the receiver. It must be assumed
that the characteristic impedance of the feeder is
chosen to match the radiation resistance of the dipole
and the input resistance of the receiver. A figure of
75 to 8o ohms is usually taken. \When an “I1” type
aerial with A/4 spacing is employed, the radiation
resistance is lower, and is of the order of 50 ohms. If
the spacing is reduced to A/1o the radiation resistance
may be as low as 10 ohms.  Providing the matching
precautions are taken the formula is still valid—indeed
moderate mismatching does not have a great etlect.

The value of IS, is given in Table 1 jor certain
popular outdoor television aerials of half-wave
dimensions.

The feeder attenuation factor I, is obtained by
taking the manvfacturers’ attcnuation loss in db
per 100 ft at the tclevision frequencv and adjusting
it, pro rata, for the length employed. K is given in
Table 2 in terms of the b loss for the type and length
of feeder employed.

The final formula for estimating the e.m.f.

L
-
e
4 -
’ -
e -
e e
s .
’ ’
’ . 21
’ g &
s
‘ ’
’ ’ 4
’ ’ 2
1 / /’ /
! ’
t 4 4 ?
' ! ’ ’
' U 1 ;
'
)
\
\ ' i ¥ l
v y \ \
\ A L \
Al
¥ 3y < ]
A D \ ‘]
v \
5 5
) \
A N
\ N ~
N
\ ~
N
N ~
S ~
N
N
\\
4

Fig. 1. The dipole is an incompact tuned circuit in
which L, C and R are distributed.

at the

an
— i -
an
R A
e -
i
e
Y
an
Lol
ol
nn
P
VAT
o
—
~S

WIRELESS WORLD, AUGUST 1950

input of a receiver matched throughout to the aerial
via a feeder is:
erR 2 1‘\‘* Ky A v (5)
-7
Example : Given a field strength of 200 uV/m, and
‘H " aerial, and 75 ft of feeder whose loss is 4 db per
100 ft, we work as follows :
» (Table 1) = 1.8
K (Table 2) = o.71
A = 6.67 metres (London vision).
200 X 6.67 X 1.8 X 0.71
then ey = - —_—
2n
= 270 microvolts (slide rule).

A field strength of 100 puV/m would provide an
input e.m.f. of 135 microvolts and so on.

The reader may be assured that if he uses this
formula and, in addition, knows the sensitivity of
his receiver for peak white picture, he will be able to
decide the type ol aerial and permissible feeder loss
having regard to the local field strengtli.

Naturally, the results will be more accurate when
the site is free from surrounding buildings, trees,
etc. The B.B.C ficld-strength contours cannot
include every contingency, and there will be badly
sited cases where the formula fails because the field
strength differs very considerably from that given
on the map.

Fig. 2. Voltage and current

distribution along a simple

half-wave dipole.
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APPENDIX?

The total effective e.m.1. induced in an earthed vertical
wire of height / on the assumption of a uniform vertically-
polarized electromagnetic field is given by :

E h
I —— ey i h—x).
E, SR PR sinh P(h—x%). dx

5 o)
=lf:’ tanh ; 4

In the above formula E is the field strength and P is the

{1.0)

2 ¢ An Experimental and Analytical [nvestigation of Earthed Receiving
Aerials,’ by F. M. Colebrook, J. Instn elect. Engrs, July 1932, Vol 71
No. 427
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propagation constant of the wire in terms of ordinary
transmission-line theory.
Now P is of the form « -+ jh and may be written as

j2m
A

In the special case where /

I a

A
(quarter-wave element
only) we obtain from Lqu. (i.0). !
e, . tanh & (u _7'2”)
a 27 A
A
Tn these circumstances a is negligibly small compared

(r.1)

showing the ‘‘dark

receiver
attached to the mask of the C.R. tube.

Chassis of Pye LV3o
screen '’

tures under conditions of high ambient lighting,

the new Pye receivers are provided with a grey
coloured screen in front of the cathode-ray tube. This
screen is of tinted plasiic material and has a 50 per
cent light transmission. Because of the loss of light
in it the picture produced by the tube must be twice
as bright as usual for the same final brightness.

The improved contrast comes about because room
lighting must pass through the screen twice. It must
pass through it to reach the c.r. tube and be reflected
from its face, and it then passes through it, again
with the picture. Therefore, only 25 per cent of the
externally incident light appears and there is a 2:1

IN order to improve the contrast of television pic

NEW BOOK

A Home Built F.M. Receiver. By K. R. Sturley, Ph.D.,
M.I.E.E. Pp. 85+ix; figs. 57. Electronic Engineer-
ing, 28, Essex Street, Strand, London, W.C .2  Price

s od.

4XI’E1<IMENTJ:,RS and music lovers with a flair for
building electrical reproducing equipment will find
this book a valuable guide if they should contemplate
assembling an f.m. receiver for the forthcoming go-Mc/s
transmissions from \Wrotham. It is essentially practical,
but as {requency modulation is new to broadcasting in
this country, some space is devoted in the early chapters
to explaining how t.m. difiers from a.m. and the new

problems it creates in the design of a receiver.
The set described is built in unit form, an ideal arrange-

208

2 : . . ’
with ,\ﬂ so that by simpli.cation we arrive at
-2 tanh j -
e, ~ at
“ e T4
A (r.2)
27

This is the eiltective e.m.f. generated in a quarter-
wavelength wire with respect to earth. A half-wave
dipole is obviously two of these elements in series, since
the mid-point is at earth potential.

Hence, the open circuit ellective e.nm.{. at the centre of a
half-wave dipole is double that given by equation (1.2),
which is EA/7 and agrees with Equation (3) in the text.

Black Screen Television

New Pye Receivers

improvement in the ratio of the picture brightness
to external light.

Normally, the ‘“blackest '’ black is the white face
of the c.r. tube and a true black is obtainable only
when viewing in darkness. With ambient lighting
the ““black’ is the tube face and it only appears
black in contrast to the brightness of the whiter parts
of the picture. When the dark screen is used the
tube face is effectually darkened and the blacks in
the piclure are improved,

I'he receivers incorporating this screen have a g-in
tube operating at about 6.8 kV. For the line time
base a single-valve generator is used* and it is com-
pletely screened to reduce radiation. The frame
time base is more conventional, but its two valves are
combined as a {riode-pentode. A permanent magnet
is used for focusing and has a simple adjustment. For
picture-centring two other magnets fitted between
the focus magnet and the deflector coils, are em-
ployed. This is an unusual arrangement which
permits very simple adjustment.

The receiver proper is a straight set and separate
r.f. chassis are available for the London and Birming-
ham areas. Four-circuit filter-type couplings are
used and are claimed to give unusually high selec-
tivity. There are only two panel controls, Bright-
ness and Sound Volume. As a table model (LV30)
the set costs 39 gns, and as a console (LV30C) 45 gus,
including purchase tax; in both cases the cabinets
are of wood.

* See page 287.

ment since individual units can so easily be modified, or
changed, to a new design should the need arise. A
separate chapter is devoted to each unit.

Basically the set consists of an r.f. stage, frequency
changer with separate oscillator, automatic frequency
coutrol, four i.f. stages (including two limiters), IFoster-
Seeley discriminator and a high-quality audio amplifier.
It is a.c. operated.

As an aid to aligning the i.f. amplifier and discrimina-
tor a small oscillator covering 8 to 9Mc/s is described.
The procedure is quite adequately explained.

The book is well illustrated with photographs, circuits
and practical wiring diagrams.

H. B. D.

WIRELESS WORLD, AUGUST 1950
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M.K.S. System of Units

Discussion at the LE.E.

LTHOUGH the m.k.s. system of units was
adopted internationally no less than 15 vears
ago, many of the people who are (or ought to

be) concerned seem to have only a very hazy idea
of what it is all about. Very briefly, it is a system
designed to put an end to the confusing mixture of
three systems of electrical and magnetic units : the
c.g.s. electrostatic and clectromagnetic systems, and
the practical system that includes the familiar volts,
watts, farads, etc. By substituting the metre for
the centimetre and the kilogramme for the gramme
in the c.g.s. systems, and making an appropriate
choice of a fourth quantity, a single absolute system
of units is established which has the great advantage
of including all the existing practical units and of
rendering the two c.g.s. systems redundant.

Notwithstanding international adoption of the
m.k.s. system, there is still room for local discussion
of such matters as how it should be brought into use,
or indeed whether it should be brought into use at all.
And apart from that, one important question was
left open—the question of whether the m.k.s. system
should be employed in its rationalized or its unra-
tionalized forms.

Rationalization

The object of rationalization is to make the
appearances of 47 in fundamental formulx correspond
more closely to their geometry. It is a question
that has to be settled before one can seriously go
ahead with the m.k.s. svstem at all, because it affects
the size of the units of magnetic field strength and
magnetomotive force and a few others, as well as
the so-called permeability and permittivity of free
space. So it was not before time that the whole
subject was laid open for discussion by the Institution
of Electrical Engineers, on the basis of four short
papers read on 3oth March.

The first paper was devoted to the system itself,
with the pros and cons of rationalization confined to
a more or less objective appendix. The other three
papers frankly advocated rationalization,

In spite of this lead it was rather surprising-—con-
sidering the reluctance of even such people as
engineers to alter the habits of a lifetime—that not
one of the many who took part in the discussion
offered any real resistance to the new system, or
even to the more debatable rationalization. Some
accepted it without enthusiasm, but they accepted it.
Since the m.k.s. system has hardly made any headway
yet in British text-books, another surprise was to
hear so many professors and lecturers claiming to
have taught it for a considerable time. American
text-books, on the other hand, have gone over almost
entirely to m.k.s.,, with a majority in favour of
rationalization. The contrast here may be due not
so much to British conservatism as to difficulties and
delays in the British publishing trade.

WIRELESS WORLD, AUGUST 1950

Almost the only objections that can be raised
against the m.k.s. system are that certain c.g.s.
units, notablv gauss and oersteds, are so well estab-
lished that they will be difficult to displace; and
that in some situations the m.k.s. units are of awkward
sizes. Thus, designers of small radio equipment may
find it inconvenient to think of flux densities per
square metre; and in the fundamental Coulomb
formula for the force between charged bodies, the
force set up by unit charges (each 1 coulomb) unit
distance apart (1 metre) amounts to about a million
tons. It was generally conceded, however, that
such criticisms are nothing to the inconveniences of
the mixed systems, and though physicists will
probably cling to the c.g.s. system, so that engineers
(especially in electronics) will not be able to be
entirely ignorant of it, the basing of electrical
engineering courses from the outset on the m.k.s.
system is both practicable and desirable. The last
of the four papers dealt particularly with this aspect,
and proposed a tecaching sequence.

With regard to rationalization, its more logical
relationship to the geometry of -electromagnetic
relationships was brought out in the papers and
discussion. Tables of fundamental formule were
shown in rationalized and unrationalized forms. The
two crucial ones appeared to be the inverse-square
law (referred to above), into which rationalization
introduces a 47, and the m.m.f. formula, from which
it removes a 47 so that the official unit of m.m.f.
becomes what engineers have long unofficially used—
the ampere-turn. Whereas the former is of theoretical
interest, the latter is in everyday practical use in both
light and heavy electrical engineering ; so that apart
from cousiderations of logic there is little doubt as to
which system renders 47 the less inconvenient,
Dr. Booker’s 1946 I.E.E. paper emphasizing the
value and appropriateness of the rationalized m.k.s
system in electromagnetic wave theory was referred
to by several authors and speakers.

The Fourth Quantity

There was-some difference of opinion a3 to whether
#o O the coulomb was the fourth quantity defining
the m.k.s. system, though p, has official recognition.
[t was pointed out that the name “ permeability of
free space ”’ for p, is misleading and ought fo be
displaced by some such name as ‘‘ magnetic space
constant ' ; and similarly for x—the permittivity or
“ dielectric constant.”

If this discussion was at all representative, it
showed electrical engineers to be overwhelmingly in
favour of the rationalized m.k.s. system. The moral
would seem to be that all corcerned (ard especially
those in the magnet industry) should familiarize
themselves with it as rapidly as possible, so as to
reduce to a minimum the duration of the charging-
over period.
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The Radiokelemeter
NF.X'I' spring we shall be cele-

brating two momentous events,
namely this journal’s fortirth birth
day and the opening of the Iestival
of Britain.  The Government has
asked eveivbady to do something
cut of the ordinary in honour of the
Festival and I think that Wireless
World ought to comply with the
wishes of Whitchall. 1 suggest that
this journal should use its influ-
onee to rescue the racing world from
the thorough mess into which it has
been plunged by the introduction of
the photo-finish camera.

Betore  the introduction of this
highly controversial device nobody
thought of disputing the judge’s
word, but such uncertainty exists
nowadavs that many a welsher has
given the crowd a totally unneces-
sary 1un for its non-existent monev.
I am not, of course, trving to sug-
gest that these cameras are
inaccurate, for the opposite is the
case. It is, however, common
knowledge that in many cases the
vhoto is difficult to interpret and
has led to a lot of genuine ill-feeling
cuhninating in the unprecedented
act of the judge, at the Sandown
Park meeting in June, of calling
uvon the stewards to help him to
“read ™ the photograph.

Now 1 feel cure that by the adop-
tion of radio principles this vital
problem of “* Wots won? ** could he
solved, and the camera relegated to
the Science Museum; but it is not
an  easy problem to tackle. Tt
would be simple enough if the
Jeckey Club would permit us to fit
cach horse with 1.LI.F. which wouldl
be automatically touched-off as the
leading horse thrust its nose through
an e h.f. beam positioned horizon-
tallv across the track in line with
the winning post.

But the Jockey Club is not likely
to permit any horse-borne appara-
tus,  We have until next April to

Unseemly levity.
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get the problem solved,
but at present I can only
suggest the erection of a
bridge across the track
level with the winning
post. On this could be
mounted  a  series  of
radar transmitters, one
for cach horse, radiating
vertically  downwards.
Obviously the nose of
cach horse as it passcd
would cause a  split-
micro-second  shorten-
ing of the *“ there-and-
back ™ bBeam between
its respective transmitter and the
ground.  Unfortunately, however,
horses don’t run with neat spacing
between them and often finish with
a  klvstron-like bunching.  Horse-
borne 1IF.F., therefore, seems the
only solution, and 1 have already
sounded a well-known jockey as to
the attitude of his club in the matter
but he treated me with such un-
scenlv levity that 1 was left won-
dering it there was not some vital
point which T had overlooked.

Your help is earnestly requested,
as the radiokelemeter must be ready
by April for the first Newmarket
meeting of 1g51.

Radiotelearchics

READER writing from wildest

Westmorland, sayvs [ have shown
mvself to be a complete back num-
ber m demanding that manufac-
turers supply us with a simple
radmiotelearchic unit for the fireside
operation of our receivers,

IFrom the documentary evidence
which my correspondent—who has
helped me on a former occasion—
has sent me, it appears that an
apology is due from me to at least
one well-known radio manufacturer
who marketed such a device before
the war.  Unfortunately the Editor
is as adamant as the B.B.C. about
advertizing. Perhaps it will be
sufficient if 1 say that the set which
featured this magic unit was one to
which, so its makers used to allege,
people were always going home to.
No doubt the war was responsible
for causing the unit to go into tem-
porary oblivion, but surely it is
about time for it to reappear.

Information Please

BEINC a married man words have

alwavs  had a snake-like
tascination for me and it is hard to
get away from them; in fact I don’t
think 1 want to do so, my senti-
ments being much the same as those
of the sailor when an eminent medi-

WWW.americanradiohistorv.com

'“ Words, words, words."”

cal dipsopractor offered to cure him
permanently of his desire for a
pint.

But to return to words: soine
time ago 1 set out to find the origin
of the termination *‘tron’" which
we and the nuclcar physicists use
such a lot in words like magnetron
and cyclotron. I felt sure that it
wits not merely the hindquarters ol
““electron,”” lopped off and put to
other uses, and I sought your aid.
By the kindly help of one of you I
found that 1 was quite right in my
surmise,

The word I'm now tracking is
“radio.”” Its origin is, of course,
fairly obvious even to those of you
who played noughts and crosses
when vou ought to have been read-
ing about the radii or rods of light
which used to emanate from the
heads of the ancient classical deities.
What 1 seck to know is when the
word radio was first used as a
synonym for wireless. It  was
firmly established at the time of the
Berlin conference in 1903 but it
was, of course, shamelessly stolen
from the X-ray people who used it
before Marconi filed his first patent.
Can any of you tell me who stole it
and when?

This brings me to the word
‘‘radiogram,”’ which we older wire-
less men often self-righteously allege
was deliberately filched, by the
makers of radio-gramophones, from
the radio-telegraphic world where it
had long been established as the
recognized abbreviation for radio-
telegram.  Maybe this was so, Lut
it does not alter the fact that we in
our turn stole it from the X-rav
people who coined it to describe the
first crude X-ray pictures they
made. Nowadays, I believe, thev
use the totally incorrect word radio-
griuph, being led astray by the evil
example set by the photographic
world which, with the exception of
the well-known publication
*“ Photograms of the Year,”” em-
ploys the misbegotten noun (?)
' photograph.”
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LETTERS TO

THE EDITOR |

The Editor does not necessarily endorse the

opinions expressed by his correspondents.

Preferred Valves
a remedy for the confused

S
A vaive situation in this coun-
try, I would like to commend to all
radio trade organizations the excel-
lent example set by the Scientific
Instrument Manufacturers’ Associa-
tion in preparing a short list of
preferred tvpes for use in all new
designs of instruments. This body,
at least, has seen the advantage of
restricting the variety of valves in
circulation when it comes to captur-
ing the world’s markets, and the list
contains no more than 230 tvpes
with only two main bases, inter-
national octal for normal-sized
valves and ByG for miniatures.

It more lists of this type were in
torce, the commercial competition
between manufacturers (which is
responsible for the present position)
would perhaps turn towards pro-
ducing only the limited number of
preferred types, but at keener and
keener prices. Classification would
become a dream and there would be
no further need of those vast
encyclopeedias that announce with
evident satisfaction that theyv con-
tain sixty thousand valve charac-
teristics and have more to follow.
But perhaps this is all heresy and
bad for business?

JAMES FRANKLIN

London, S.W.4

Pickups and Hum

S a mere amateur I hesitate to
cross swords with the profes-
sionals on the question of liability
of ribbon and moving-coil pick-ups
to hum pick-up, but the explanation
is, I think, so simple that it mav
have bheen overlooked by the
experts. More than anything else,
hum pick-up depends on the alter-
nating magnetic field in which the
coil is situated. In the moving-coil,
unlike either the moving-iron or the
ribbon, the coil is virtually com-
pletely screened by the magnet and

polepieces.  Proof that this is, in
fact, the reason for the coil’s
superiority in this respect is ob-

tained by removing the polepieces
from the magnet with the coil left
it position ; the hum then becomes
comparable with—or even worse
than—that of the nibhon.
N. M. REDDINGTON.
Barnstaple, Devon.

Tungsten Carbide

ONCERNING B. E. Berry's
letter in the June Wireless
Worid on the suitability of tungsten
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carbide for gramophone record re-
production, 1 should like to add to
this controversy by stating my own
experiences on the matter.

I agree with Mr. Berry’s state-
ment that pitting due to faulty
sintering should be observed during
the polishing operation on the
needle, and rejected at that stage,
but I have found that no matter
how carefully this operation is
carried out it is impossible to obtain
a finish equal to that oi corundum.
It would appear logical that if hard
metal-like substances were equal in
finish to corundum, instrument and
watchmaking concerns would have
switched to bearings of this mate-
rial long ago. It can be pressed to
the required shape sav, of a cup or
V' jewel, leaving only the final
grinding and polishing operation to
be done. With sapphire, on the
other hand, we have to begin by
slitting plates from irregular pear-
shaped boules; bhetween this first
operation and the last much waste
of material occurs, but it is still
used for the simple reason that next
to diamond there is nothing better.

E. R. WALLWORK.

Colton and Company

(Lapidaries), Ltd.,
London, S.W.18.

Low- Power Broadcasting

ESPITE the introduction of new

trequencies, there are still a
number of areas in the U.K. where
reception of either the B.B.C. Home
or Light Programme is unsatisfac-
tory. Typical examples of such
areas are llast Anglia, and parts of
the South Coast.

Concurrently with the expansion
of the Television Service, surely the
B.B.C. can undertake the straight-
forward task of providing an
adequate sound coverage for the
whole country. I say straight-

forward, as the development of low |

power, synchronized, and remotely
controlled transmitters removes any
question of technical or manpower
difficulties being put forward as
reasons for inactivity.

Mention of these low-power trans-
mitters leads 'me to question
whether the present policy of en-
deavouring to cover relatively large
areas by  single,  high-power,
medium-wave sets is the most ad-
vantageous from the Home listener’s
point of view. Black spots, or
should I say, ‘‘black areas’’ are
bound to occur, and large sections
of the community may be without
a service in the event of local power
failures or faults on the transmitter.

!

www americanradiohistorv com

B A}gzly use ), %‘;

Iz 51

_%/a// PORTABLE
SOUND EQUIPMENT

Fortable Model B 65 (open)

Can you provide a public address
system at a moment’s notice ?
With a B6s5 it is simple—just
place the equipment in a suitable
position and switch on. Incor-
porated within an easily portable
case are the amplifier complete
with loudspeaker, rotary trans-
former, 6-volt unspillable accu-
mulator and microphone with
cable. Power output is approxi-
mately § watts. The equipment
is a most useful outfit for political
meetings, religious gatherings,
auctioneers, etc., and numerous
other applications where no
electric supply mains are avail-
able.
Price complete £29 10 0

An_external speaker can be attached if
desired.

Portable Battery Mains Amplifier B 619

Operates on 12-volt battery or, by means
of separate plug-in adaptor unit, on A
mains. Power output approximately
16 watts.

Full details of these models and others in the large
Trixrange of équipment available on request,

Send for latest catalogues and price list.
THE TRIX ELECTRICAL CO. LTD.
1.5 Maple Place, Tottenham Court Road,

London, W.I. 'Phone : Museum 5817
Grams & Cables : ** Trixadio, Wesdo, London.™

AMPLIFIERS - MICROPHONES - LOUDSFPEAKERS.
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LETTERS TO THE EDITOR . . . .

In addition, there is also the point
that transmitters on high-power
probably cause just as much inter-
ference to Continental programmes,
as similar Continental transmissions
cause to us here in the British Isles.

Would it be asking too much to
suggest that the Government and
the B.B.C. examine the possibilities
of future replacement and develop-
ment programmes being based on
the lower-powered transmitter; i.e.,
of not more than 20-kW output, not
only in this country, but also in all
the countries of Western Union?
The implementation of such a plan
would cost money, but it is better
to have really good interference-free
broadcasting services, covering the
whole country, and pay extra for
them, than allow the present un-
satisfactory trend to continue un-
checked. P. A. WORSNOP.

Thorpe-le-Soken, Essex.

Bridge Modifications

HEN constructing the Wide

Range R-C Bridge described
by H. E. Styles in your March
number, I found that I did not
possess a single-pole, 6-way, rotary
switch but had several 2-pole, 6-way
switches. In order to make the
fullest use of the switch I made the
small modification to the original
circuit shown in the accompanying
drawing and I think this may be of
some interest to your readers.

The advantage of this modifica-
tion is that it enables resistors and
capacitors to be measured on the
same scale without reversing any
external switch.

In my own instrument I use a
single scale calibrated in *‘ factors”’
by which the value ol the standard
resistor or capacitor is multiplied or
divided, according to which posi-
tion switch W is in, to obtain the
value of the unknown component.

£

Positions of switch W are simply
marked x and + on the panel.

This modification necessitates fwo
switch positions for matching an
external ‘‘ standard ”’ but I find in-
ternal standards as shown in the cir-
cuit diagram quite adequate to
cover all ordinary requirements.

The instrument, either modified
or unmodified, works extremely well
and, given good ears and a quiet
room, is capable of giving very
accurate results.

J. A. L. GORRINGE.
Chesham Bois, Bucks.

Curious Effect

HAVE noticed a similar effect to
the one mentioned by A. I
Davidson (W.W., May, 1950). My
television receiver is built around the
Wireless World time base and I use
a 12-in tetrode tube.

Recently, about fifteen minutes
after switching off, I noticed a
steady flash of light on the screen
at the bottom left-hand corner. I
checked e.h.t. and power supplies
to confirm that no voltages were
applied to the tube. To make
doubly sure I disconnected the set
from the mains, also aerial and
earth, but the streak persisted.

Suddenly the streak moved and I
found it was caused by my hand
moving near the tube face. This
gave me a clue to the cause. The
““Perspex '’ screen which I use in
front of the tube had attained a high
electrostatic charge—in fact, sparks
could be drawn from the screen.
Rubbing the '‘Perspex’” with a
cloth caused the streak to jump
violently and lengthen to more than
two inches. Eventually quite a
bright flash covering a large area of
the screen occurred and the effect
could be produced no longer.

Apparently the charged *‘Per-
spex "’ induced an opposite charge
on the tube front face and the elec-

tron movement in

T

a4k

one particular part
of the screen was

5 kil sufficiently violent

‘VV} VYV

or intense to excite
the screen to
laminosity. I have
never noticed the

N
>

effect during a
programnme—t h e
beam current and
screen brilliance

EXTERNAL /
RESISTOR

EXTERNAL
CAPACITOR
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would probably
mask any flashes
X due to electro-
static charge.

It would be
interesting to
know if Mr. David-
son is using a
similar type of
protective  screen.
Probably the sur-
face of glass is

INPUT FROM
0SCILLATOR

WwWWW.americanradiohistorv.com

continued

sufficiently hygroscopic to prevent
the accumulation of a high charge
under normal circumstances; thus
the effect may rarely be produced
by a glass screen.
D. W. E. WHEELE.
Grantham, Lincs.

Slow Starters

N his article in the June Wireless
World, Free Grid refers to a
radio-operated remote control unit
for armchair adjustment of radio
sets.

While I should not like to dis-
courage the manufacture of such an
original accessory, I believe that the
listener of to-day is oppressed by a
greater evil than the lack of remote
control.

I refer to the infuriating half
minute that we have to endure while
an a.c. set ‘“warms up.” Many is
the time that I have missed the time
signal or the announcement of the
title of a piece of music due to this
defect.

The mind of the listening public
has to be half a minute in advance
of true time.

Could net the efforts of manufac-
turers be diverted a little to research
into methods of improving upon
this half-minute?

PHILIP A. C. MORRIS.

Manchester, 13.
1

Superhet Radiation

T seems that radio listeners in the
North of England are fated tc
a particalar form of radio interfer-
ence: superheterodyne local oscil-
lator radiation.
This now makes itself apparent
when a neighbouring receiver with
i.f. of, say, 460kc/s, is tuned to the

692-kc /s transmission. The local
oscillator operates on 1,152kc/s
which, when radiated, effectively

heterodynes the 1,151-kc/s North
transmission.

One remedy is obvious: com-
pletely re-align the offending receiver
with the i.f. about 470 kc/s, making
the heterodyne whistle 11 kc/s, not
usually troublesome. But further
troubles rear their heads when the
neighbour, with carefully re-aligned
receiver, listens to the 692-kc/s
transmission and decides that he
likes the reproduction best with the
radio a little off tune!

Suggestion to radio designers:
screened oscillator circuits and r.i.
stages. H. R. McDERMOTT.

Branch Secretary, Radio and
Television Retailers’ Associa-
tion.

Darlington, Yorks.

Williamson Amplifier

’I‘HERE seems to be a greater risk
of h.f. instability in the out-
put stage of a Williamson amplifier
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when using 6L6’s, and I would sug-
gest to builders who suspect this
fault, to try neutralizing the stage.
Iv my own case, a pair of y-upF
ceramics cross-connected directly
between pins 5 on one holder and 3
on the other transformed an uncer-
tain 4 watts into a rock-steady 15.
But test your condensers on a
megger hefore fitting, or the cure
will be much worse than the disease.
H. C. MANNING.
Lisburn,
Northern Ireland.

MANUFACTURERS’
LITERATURE

Portable Wire Recorder, the ** Wiram-
phone,” is marketed by Geo. C. F.
Kauderer, Muiden, Holland, and de-
scribed in an illustrated leaflet in
English.

Yachtsman’s Receiver; descriptive
leaflets of the Eddystone " 720,” made
by Stratton & Co.

“ Pioneering in Space,” a review of
research and developinent since 1922,
by the Radio Division, Standard Tele-
phones and Cables, New Southgate,
London, N.11.

Television Test Gear; descriptive
catalogue from Marconi Instruments,
Ltd., St. Albans, Herts.

Iron Dust Cores in ‘ Caslite,”’ a
brochure containing design information
from the Plessey Co., Ltd., Ilford,
Essex.

R.F. High-Voltage Units catalogued
in a set of technical leaflets from Hazle-
hurst Designs, 186 Brompton Road,
Knightsbridge, London, S.W.3,

Switches for mains voltages cata-
logued in a hooklet from Arcolectric
Switches, Ltd., Central Avenue, \Vest
Molesey, Surrey.

Electronic Instruments, test gear and
laboratory apparatus described in leai-
lets from Labgear, Ltd., Willow Place,
Cambridge.

“ Asbestos Textiles and the Electrical
Industry,” a well-illustrated booklet on
the various forms and uses of asbestos,
from Turner Brothers Ashestos Co. Ltd.,
Rochdale.

Industrial Battery Chargers described
in an illustrated catalogue from G.E.C.,
Magnet House, Kingsway, London,
W.C.2.

Television Pre-amplifier; a technical
specification from Rainbow Radio
Manufacturing Co. Ltd., Mincing Lane
and Mill Lane, Blackburn, Lancs.

Communication Receiver Type CCiso
described in o technical specification
from Hamtune Communication Re-
ceivers, 10 Elm Street, Wellingborough,
Northants.

“The Home Constructors’ Hand-
book,” containing eleven circuit dia-
grams, price lists and a catalogue, can
be obtained from Roding Laboratories
(Electronics), 70 Lord Avenue, Ilford,
Essex, price 15 6d.

Williamson Amplifier and other pro-
ducts described in a brochure from
Radio Trades Manufacturing Co.
(Laling) Ltd., 141 Little Ealing Lane,
London, W.5.

Capacitor Price List, issued in May,
1950, by Claude Lyons Ltd., 180-182
Tottenham Court Road, W.1, cancels
all previous lists,
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ONLY BULGIN IS
GOOD ENOUGH

FOR OVER 25 YEARS
THE CHOICE OF CRITICS

LIST NO. P.215 standard Jack plugs, to
B.5.666, for use with all jacks to same B.S. With
highly polished moulded bakelite type Cap-
head, internal terminals (6.B.A. binder-head)
and ample space for cord-strain anchorage.
Polished nickel-plated electrodes. Ll

“P LIST NO. D.54 etc., Signal Lamp
fittings for : ‘' 0.5W. Indicator-neons,
200—250V.” by Osram, Philips, Sie-
mens, Ediswan, etc. Specify voltage,
and S.E.8. or S$.B.C. (double-contact}
Cap and holder. Fixes by 1 1/32in. g
hole to panels 3 5/16in. thick. For
neons :—Red, Orange or Clear trans-
parent lenses are recommended. (Full
colour range available).

LIST NO. K.334 etc. Engraved fegended knobs for T V.,
and like uses. Highly polished, normally in dark
chocotate brown ; BRIGHTNESS or CONTRAST or
| FOCUS or VOLUME or SWITCH. Fix to standard
‘“tin.g " shafts (0.247in.-0.249in.g), fitted with
hardened-steel 4 B.A. grub-screw. Legend fitted gold-
| matt. Also moulded in black. E

“2¢ LIST NO. D.9 Signal Lamp Fitting for 10-12
mm. g M.E.S.-cap bulbs, and fitting to » lin. panels
by {in. 6 hole, NOW IMPROVED in design and
fitted two rear 6 B.A. binder-head screw terminals.
Case now ‘dead’ Full range of transiucent o.
transparent lenses, in all usual colours. Bezel
normally black, moulded; also supplied (‘* D.9/M *’)
in polished metal, nickel-plated, or chromium
to order,

L!ST NO. P.194 new miniature 6-
pole plug and socket for mains
connections, etc. Plug (normally
‘ dead ') fixes to apparatus, Socket
{normally *live,” fully insulant-
shrouded) connects to cable and
supply. Normally Black-moulded,
highly polished. With Ag.-plated
| pins and sockets ; for soldered
cable- and wiring-connections. Plug
| fixes by %in.® hole, to panels up to
| %in. thick.

‘* SEND FOR ILLUSTRATED CATALOGUE (W.W. 180) %
. PRICE 1[/- POST FREE

! A. F. BULGIN & CO. LTD., BYE-PASS RD., BARKING, ESSEX

Telephone : RIPpleway 3474 (5 lines)

WWW americanradiohistorv com
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RANDOM RADIATIONS

By *“DIALLIST”

Scra-a-tch

Tue B.B.C. justly prides itself
both on the technical excellence of
1ts recording department and on the
vastness of its library of gramo-
phone records. Having spent many
interesting hours in the company of
members of its recording staff and
having read not a few of the excel-
lent papers they have written on
their own pet subject, I know what
a high standard they strive to main-
tain and how critical they are of
shortcomings. That’s why I don't
understand how it is that there is
not far stricter vetting of the
records used to fill in the gaps that
occur when programme items pan
out at something less than their
scheduled time. To say that the
reproduction from some of these is
appalling is to speak over-kindly;
one’s candid opinion of it can
hardly be expressed on the chaste
pages of Wireless World.

Missing Link?

One can’t help feeling that
there must be a lack of liaison
between the engineers of the record-
ing (and reproducing) department
and those who are entrusted with
the choice of records. It is of
little use to design the best possible
reproducing gear if it is to be fed
with worn-out disks. To overhaul
the whole library of records might
be a task too big to be considered;
but couldn’t each day’s quota of
stand-by records be critically tested
before being passed to the people
résponsible for using them? If
samething of -the kind is already
done, then, either, the tests are not
sufficiently  thorough, or  the
standards by which records are
judged are not very exacting. If
worn or otherwise faulty records
were rtuthlessly scrapped and
replaced by new ones all would soon
be well.

Some Time to Wait

IN THE TRAIN the other day I
heard the question: ‘‘When are
you going to get a television set? *’
put by one man to another. The
answer was: ‘‘\When the pro-
grammes go on all day, when it's in
colour and when sets cost half what
they do now.” Somehow, I can’t

304

regard any of these conditions as
likely to be realized in the imme-
diate future. I sincerely hope that
television never will ‘““go on all
day,”” for nobody would ever get
any work done! I'm sure that
receivers costing under £20 won't
come along, unless some entirely
new  technique is  developed.
Colour television certainly will
arrive and it may do so fairly soon.
In America the F.C.C. turned down
both the 4-channel system and that
using a revolving disk with coloured
“windows "’ in the receiver. It also
laid down that to be acceptable a
colour system should (1) give a good
monochrome image on an existing
receiver, (2) ‘enable a full-colour
image to be received with reason-
ably inexpensive gear and(3) occupy
a channel no wider than that needed
by a monochrome system. It is
reported that a method based on a
form of pulse modulation has been
perfected; bLut the F.C.C.'s judg-
ment upon it will not be published
for a month or two.

International Television

THE offFer of the Radio Industry
Council to install at its own expense
temporary apparatus suitable for
providing a television link hetween
this country and France is a noble
one and it is to be hoped that the
P.M.G. will see his way to accept-
ing it. It was announced some
time ago that the authorities of both

ASSOCIATED

ILIFFE

TECHNICAL BOOKS

“WIRELESS WORLD”

SHORT WAVE RADIO AND THE IONOSPHERE. T.

Bennington 5 oo 10/6 10/10
RADIO VALVE DATA Characteristics of 1,600 Receiving
Valves oo 3/6 3/9

RADIO DATA CHARTS by R T Beatty, MA B E., D Sc
Fifth Edition—revised by J. McG. Sowerby, B. A., M.LE.E. 7/6 7/11

WIRELESS DIRECTION FINDING. B8y R, Keen, M.B.E.,

B.Eng.(Hons.), Fourth Edition .. 45/« 45/9
GUIDE TO BROADCASTING STATIONS. Fifth Edition 1/6 1/7
BASIC MATHEMATICS FOR RADIO STUDENTS, by F, M,

Colebrook, B,Sc., D.I.C., A.C.G.I. Second Edition. .. 10/6 10/10
WILLIAMSON AMPLIFIER: Articles on design ofa high quality

Amplifier . 3/6 3/9
SUPERHETERODYNE TELEV[SI()N UNIT. An alternative

(long-range) unit for use with the equipment described in

Television Receiver Construction . 2/6 2/9

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.l.

countries had agreed to the
exchange of television programmes

the snag which has so far hindered
progress seems to have been the
cost of the cross-channel link, which
would have fallen on our G.P.O.
and the French P.T.T. Now that
the R.I.C. has offered to foot the
bill for a temporary link one trusts
that all may be plain sailing. Not
the least of the advantages of
putting up a temporary link is that
1t would enable a thorough try-out
of the exchange system to be made,
only if it were found completely
satisfactory would ways and means
of erecting a permanent link need
to be considered.

Mutual Benefit

Both we and the French have, 1
believe, much to gain from tele-
vision programme exchanges. On
our part, we could expect an
increase in the number of those
‘‘actual event ”’ items which are the
life-blood of television.  France
stands to benefit even more than
Britain. Getting French television
going has proved a very sticky
business so far; on the one hand the
prezent rather scrappy programmes
can’t be improved or extended until
there are more viewers to justify the
expense; on the other, there won’t
be any rapid increase in the number
of viewers unless the fare provided
is more satisfactory. Programme
exchanges with us would enable this

PUBLICATIONS

Net By
Price post
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ELECTRICAL
TESTING
INSTRUMENTS

WIRELESS WORLD

Size : 12}in. X 9%in. X Sdin.

Weight : 124Ibs.

The nstrument operates on A.C.
mains, 100 - 130V, and 200 - 260V..
50-60 ¢fs.

Fully deseriptive pamphlet
available on ap plication.

Sole Proprietors and Manufacturers:

PRICE

£35

Fhe AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LTD.

\_WINDER HOUSE'DOUGLAS STREET - LONDON * S.W.1 Jelephone: V/ICTORIA 3404/9/

This instrument, which is an up-te-date
example of current instrument practice,
has been developed to meet the growing
demand for an instrument of laboratery
sensitivity built in a robust and portable
form, for use in conjunction with elec-
tronic and other apparatus where it is
imperative that the instrument shou)d
present a negligible loading factor upen
the circuit under test.

The instrument consists basically of a
balanced bridge veoltmeter. It incor-
porates many unique features and a
wide set of ranges so that in operation
it is as simple to use as a normal multi-
range testmeter.

The instrument gives 56 ranges of

readings as follows :—

D.C. VOLTS: 2:5mV. to 250V. (Input
Resistance 11-0 megohms.)
25mV. to  10,000V. (Input
Resistance 110-0 megohms.)

D.C. CURRENT: 0-25uA. o 1 Amp. (250mV.

drop on all ranges).

A.C. VOLTS: 0-1V. to 2,500V. R.M.S. up to
2 Mefs. With diode probe external
0:1V. to 250V. RM.S. Usefu
measurements can be made up to
200 Mc/s, the applied voltage being
limited to 100V. above 50 Mc/s.

A.C. OUTPUT POWER: SmW. to 5 watts in 6
different load resistances from 5 to
5,000 ohms.

DECIBELS : —10db. to -+ 20db.
50 mW.

CAPACITANCE: -0001uF. to 50uF.
RESISTANCE : 0.2 ohms to 10 megohms.
INSULATION : 0-1 megohm to 1,000 megohms,

Zero level

The thermionic circuit gives delicate galvanometer
sensitivity to a robust moving coil movement, which.
it is almost impossible to damage by overload.
The instrument is quickly set up for any of the
various tests to be undertaken, a single range
selector switch automatically removing from the
circuit any voltages and controls which are not
required for the test in question.

ETM3
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UNBREAKABLE
RUBBER MOULDED
PLUG

MOULDED PLASTIC
SOCKET

BERYLLIUM
COPPER CONTACTS

22PAINTON

& COMPANY LTD
RINGSTHORPE ~ +  NORTHAMPTON

f/(
“the pickup

with

three ‘ ‘

Green Spot with .001" radius sapphire for microgroove recordings Prices: With one Head £4 0 O.plus £1 14 8 Purchase
Red Spot with .0025" radius sapphlre for modern standard recordings Tax. Extra Heads each £2 10 0 plus£1 18 Purchase
Yellow Spot with .003" radius sapphire for older standard recordings Tax. Spare Arn;ature System with Sapphire 14/8

The finest Pickup on the ﬁ

market at a competitive price

These pickup heads are fitted with an easily replaceable including Tax.

mat t let ith mi-permanent
armature system complete w a semi-permane Telephone: Hipperholme 69169

sapphire. Armature mass 20 milligrams.
® © 0606 0606 060 006 06 0 6 06 0 0 O

Extremely low mass at needle point (4/5 m.g. only),

allowing for reduction in downward pressure to 10/12 L()n n013 3 eu'

grams for standard recordings, and 5/7 grams for

PRODUCT

microgroove recordings.

Manufactured by A. R. SUGDEN & CO. (ENGINEERS) LTD. WELL GREEN LANE, BRIGHOUSE, YORKS.
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e = Mullard

f < REVIEW OF NEW AND CURRENT VALVES ,
i

]
|
|
]
|
4
|

MINIATURES. The Mullard range of miniature valves on the B7G (7-pin button) base includes both mains
B (“EY)} and battery (“D") types, and meets most requirements for miniature telecommunication receivers, industrial
! electronic equipment and light-weight miniature measuring instruments. The present range includes the following :—
EY91 Half-wave Rectifier DK91 Vari-mu Heptode Frequency Changer (1R5)
} EC91 V.H.F. Grounded-grid Triode DF91 Vari-mu R.F. or LF. Pentode (1T4)
EF91 High Slope, Sharp Cut-off R.F. Pentode (6AM6)  DF92 Sharp Cut-off R.F. Pentode
FIRC Yapmnied. o LY. Pontado e DAF91 Single Diode Pentode (155)
300 Mojs requency-changing up 0 pyy99 Qutput Pentode (354) (0.27W Output) L
EB91 Screened Double Diode (6ALS5) (separate DL93 AF. or R.F. Output Pentode (3A4) )
cathodes) N DL94 Output Pentode (3V4) (0.27W Output) )
ELSY1 Output Pentode (6AM5) (1.4W Output) DA90 R.F. Diode (1A3)
ECC91 V.H.F. Double Triode (6J6) (physical commen DCC90 R.F. Double Triode (3A5) iy )
cathode) 2D21 Gas-filled Tetrode (Vh=6.3V) &

A RANGE OF INDUSTRIAL PHOTOCELLS The Mullard range of all -glass photocells ﬁnds a
particularly wide range of applications in industry and research. The types with caesium/silver-
oxide cathodes (type C), have a high sensitivity to incandescent light and near infra-red radiation
and are particularly recommended for applications where a high output is required. For colour
itivi matching and photometric applications,
Il [Cuchodeponiace i it photocells  with caesium;)antimony
\G’a‘:urlun , cathodes (type A) are available, with a
Ve particularly high sensitivity to daylight
Gas-filled and radiation throughout the visible
Yacuum colour spectrum. The end-view photo-
Yacuum g cell 58CV, is intended forusein compact photometl‘lc units

Yacuum
Gas-filled ire-i where conservation of space is of utmost importance.

PRINCIPAL CHARACTERISTICS

MULLARD DISC-SEAL TRIODES FOR U.H.F. ME 1001 MEI003 |

e H Voltage (V.
For applications such as H::::: cﬂr‘ffﬁt(m))

U.H.F. links, local oscillators, nax :noge \éclvltaze|(v)(w)

: : : ax. n e ssipation
and wide band applications s AR (mA)
such as multi-channel com- Max. Peak Anode Current (mA)
munication systems, radar Power Output (W) 0.5 [
altimeters, etc., the use of (at 3000 Mc/s) | (ac lsog )
frequencies up to 1500Mc/s or (at 500 Mcfs) | (at 430 Mc/fs)
even 3000Mc/s is often re- Mutual Conductance (mA/V) 6 20
quired. The Mullard Disc-Seal Amplification Factor ... o 30 30
Triodes have been designed
specifically for such purposes.

In the ME1001, adequate
cooling and low inductance are combined in the If you require full technical data on any of the valves
design of the anode and grid dises to give an anode described in this review, please check this form, pin to your
dissipation of 10 watts and an upper frequency letter heading and post ta, the address below.
limit (as an oscxllator) of 3750-3500Mc/s (8-8.5cm).
The ME1003 is basically similar in de51gn to the Miniatures - - - -
ME1001, but the larger electrodes permJthan |lmode Industrial Photocells - -
dissipation of 25 watts. However, the larger . -
clearances necessary to obtain this value, limit | oas - BB
the upper frequency to 2500Mc/s.

SIENABUF@ L.ouiieiirneeniunianeanensrrmossstomuusensssistasssensssssnsassras

MULLARD ELECTRONIC PRODUCTS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE.LONDON,W.C.2

MVT?6
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It's so simple!

@ Recording with a magnetic recorder
is simplicity itself.

@ The portable unit shown will record
continuously for one hour and re-
cordings may be played over on
the machine as often as desired or
erased and the wire used again and
again for further recordings.

Portable
Wire Recorder

IMPORTA.NT! (Wirek)
A new TAPE RECORDER
will be available shortly

SIMON SOUND SERVICE

Recorder House, 48/50 George Street, Portman Square, London, W.l, England

Telephone : Welbeck 2371 (4 lines) Telegrams : Simsa'e, Wesdo, London Cables : Simsale, London
Sit back and enjoy the NEW— TUNING
UNIT
3 ]
CONCERT MASTER’! = 1
. . p . lasti igh
This latest high fidelity amplifier :::—lfzgrma:::i.
has all the features which you I:I.IF. stage o
have asked for. Of impeccable Ha;:.ave}.dae';i:y'
performance, it is of compact size _sruEeFrhe:‘ o
and includes a detachable control A, ‘s’L’.L‘

able for any amplifier. Price 10 gns..
plus £2/6/8 tax. (2 years’ guarantee)

THE K.I. AMPLIFIER

panel which is quite unique. it
contains no valves, and has no H.T.
or LT. voltages. It is instantly
removed by snap fasteners and
makes the amplifier eminently
suitable for fitting into a cabinet,
the main amplifier being placed
at the bottom and the control head on its six feet PRICE
cable can be placed just where you want it. This last

word in amplifier design will take high or low output pick- £29.10.0
ups and has provision for radio and microphone inputs.

TWO YEARS' GUARANTEE

Werite for your copy of our fully illustrated catalogue today! DEFERRED TERMS AVAILABLE :
ON ALL MODELS A seven-valve amplifier especially designed for

the light-weight high-fidelity type pick-up.

Independent bass and treble controls. Price

complete, 17 gns,, or in kit form, 13 gns.

TH ESP.'E.'XI‘(:&RNE i Blueprint available separately 2/6.
CHAMBER WEStern

For optimum acou- 3350 Our equipment can also be seen at

stic performance Webb’s Radio, Soho St., W.I.

with any good 12-in. University Recording Co.,

speaker. Labyrinth 16 Burleigh Place, Cambridge.

. . Luton.
e ol racn (SALES) LD,
By e S| St. Mary Street, Bridgwater,

I8l KENSINGTON HIGH STREET - LONDON - was
FOR THE UTMOST REALISM FROM RECORDS & RADIO

construction, walnut Ernest Buchan,
veneered and cross- 28 Belmont Street, Aberdeen.
braced. (/// . Farmer & Co., 83 George St.,’
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A versatile aid
lo researech

Q¢‘°'“ ey

The unique Double Beam Tube enables the traces of two m
related phenomena to be examined simultaneously. Signals

are normally fed through the Amplifiers. Calibrated YI,

Y2 and X Shifts give measurement of applied Signal ”ouble .Beam

Voltages and Time. The Time Base operates repetitively T i
or by external trigger with positive or negative sync. selec- 0 S C l LL 0 G R API’U

tion. A Camera Model 1428 may be fitted for photographic
recording.

Enquiries should be addressed to :
A. C. COSSOR LIMITED, INSTRUMENT DIVISION, HIGHBURY GROVE, LONDON, N.5.
Telephone : CANonbury 1234
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.
W.J. GROOM & CO. LTD.
22 FENCHURCH ST., LONDON, E.C3

Advertisement of AMBASSADOR RADIO
BRIGHOUSE, YORKS, ENGLAND

An instrument suitable for frequency
measurements up to 20,000 c¢fs or for high
speed revolution counting up to 1,200,000
r.p.m. No load need be imposed on the
equipment being tested and one advantage
is that the meter will work with.a great
variety of pick-ups.

Accufracy is +1% of full scale deflection
and provision is made for quickly checking
the calibration.

Pamphlet 20 gives further details.

Ranges 0-200, 0-2000, 0-20,000 C.pS. Or Up
10 1,200,000 r.p.m.
Accuracy  +1% of full scale deflection and

unaffected by input wave form or
supply within wide limits,

Calibration A simple self checking, calibration L =
Check device is provided. i " Type 726

Input Input signal voltage may be any
Signal valuefromo.1 volts to 2o volts peak.

Supplies ©°  A.C. mains operated. Al RM EC LABORATORI E s LTD
V HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND
PFL: HIGH WYCOMBE 2060 CABLES: AIRMEC HIGH WYCOMBE
DESIGNERS AND MANUFACTURERS OF SCIENTIFIC AND INDUSTRIAL ELECTRONIC EQUIPMENT

AL.(W2
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The Ferranti Neostron is a cold cathode tetrode filled with neon, designed for use as a
stroboscopic light source, a flashing indicator, or an electronic relay.

The discharge in the anode is started by initiating a glow discharge between the screen and grid
electrodes, the screen being at a fixed positive bias, a negative impulse being applied to the grid.

Operating Characteristics | NSP1 NSPT ! ASP1
Max. Anode Voltage 400 650 400
Normal Anode Voltage 300 600 300
Mean Anode Current 40-100* mA 40-100* mA 40-100* mA
Peak Anode Current 250 Amps. 250 Amps. 250 Amps.
Max. Operating Frequency 250 c.p.s. 250 c.pss. 300 ¢c.ps.
Anode Connection in base Top cap in base
Gas Filling Neon Neon Argon

* Dependent upon frequency of operation

All types can be supplied with English 4 pin or American 4 pin bases.

FERRANTI LTD ELECTRONICS DEPT. MOSTON MANCHESTER I0
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Recognised as the Most Reliable Valveholders

Bl |A—Sub Magnal

Ref. No. S.P.I1U moulded in Phenol-Formaldehyde with moulded-in metal mounting plate
w » AP.IIU o » Alkathene 0 o 0o o ” ’
i hey ACALTIGE « Alkathene with integral Alkathene mounting tflange

THE McMURDO INSTRUMENT COMPANY LTD., VICTORIA WORKS, ASHTEAD, SURREY + ASHTEAD 3401

YOU CAN MAGNETICALLY RECORD

using your Gramophone Motor as a Drive

Necessary parts, also usable later for a more
ambitious job, plans available, 1 Spool Diamond Magnetic ¢
Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller.

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two-
stage Preamplifier and your Radio Chassis. Set of parts £7.15 .0, or items supplied separately.

Also Constructional Data for Wire and Tape Recorders 5s.

PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.12
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)
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7 vt 69

Here is a tried and proven general purpose
sub-standard Signal Generator which is essentially simple to
use. One special feature of the B4 is the accuracy of the
R.F. output over the entire frequency range, achieved by
the use of a crystal voltmeter and the subsequent elimination

of all circuits having poor frequency characteristics. £48

Others of the many advantages of the B4 are described in Folder No. S/11/T, o
copy of which will gladly be sent on request.

FREQUENCY RANGES

MODEL A

100 kefs—70 Mc/s
in six bands

MODEL B

30 kc/s—30 Mc/s
in six bands

\ @
Output accuracy ot
both modelsis 4-1 db

ADVANCE COMPONENTS LTD

BACK RD, SHERNHALL ST, WALTHAMSTOW, LONDON . E.I7. "Phone : LARkswood 4366/7/8
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Send for your copies
to Dept. W.W.8

WESTINGHOUSE BRAKE & SIGNAL GO. LTD.,

82, YORK WAY, KING'S CROSS, LONDON, N.1

WORLD AUGUST, 1950

RECTIFIERS

tar
SHALL BATTIRY CHY

and

REsIgYIVE

mm/

TRIMMER
KIT

which no Amateur or Pro-

fessiona! Radio or Television

Engineer can afford to be
without.

Contains

1 End Trlmmer
% 1 Side Trimmer
1 Yaxley Switch

% 1 Set of Feeler Gauges

% 1 Set of six Box Spanners
fiom 1 to 8 B.A.

% 1-Set of four Spanners
from 0 to 8 B.A

*
Contact Adjuster
% 1 Low Capacity Trimmer
% 1 Screwdriver

In durable black crackle finish metal case.

Order from:

J.& S.NEWMAN Ltd.

100 Hampstead ‘Road,
N.W.I. Tel. Euston 5175

,,mr \\\\

jluslrumenls‘

Modcl 26. LABORATORY
VALVE VOLTMETER

This instrument sets
an entirely new stan-
dard of petformance
in  mains operated
valve voltmeters. It
measures d.c. and a.c.
voltages from o.2 to
250ov. and has an
upper frequency limit
of 200 Mcfs. Four
resistance ranges
extending up to soo
megohms and a deci-
bel range are included.

The mcter is a. six
inch movement with a
mirror scale.

Y Accuracy on all voltage ranges conforms to B.S. 89 : 1937
Jor First Grade moving coil meters—a performance which
has not hitherto been claimed for any valve wvoltmeter.

ELECTRONIC INSTRUMENTS LTD

17, PARADISE ROAD: RICHMOND - SURREY.- ENGLAND
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PROBLEM:
Secure knobs to a spindle without use of grub screws.

SOLUTION:

SCA and SCB Type ‘Knob to Shaft’ Clips hold
moulded knobs securely under firm spring tension.
No unsightly grub screws—expensive tapping oper-
ations and threaded inserts eliminated.

THATS FIXED THAT- FASTER CHEAPER BETTER

Here’s another type of Spire fastener that is saving time and money. There is
a Spire for almost any assembly job and it is amazing how much time and
money they save. Why don’t you see what Spire, fastest thing in fastenings,

can do to help you? Write direct to us.

Sp 7€ spEED NUTS

Regd.

Enquiries to:
Simmonds Aerocessories Ltd., Byron House, 7-8-9, St. James’s Street, London, S.W.1

HEAD OFFICE & WORKS: TREFOREST, GLAMORGAN. ALSO BIRMINGHAM, STOCKHOLM & MELBOURNE
195

11



BALL MICROPHONE
Manufactured by Standard Electric

All in perfect condition. Suitable
for broadcasting and recording.
Moving Coil (Dynamic). Omni-
directional. No energising neces-
sary. High Fidelity. Coil Imped-
ance 15 ohm and will work very
well in conjunction with an ordinary
speaker transformer. Is of the type
used by many leading bodies,
such as the B B.C. and G.P.O. for
high fidelity reproduction, with
sealed dust-proof cover. Guaran-
teed provided cover is not removed.

}sSsa;ei:;lustmtion July £4-1 7-6

As we are still maintaining large
stocks please refer to previous
issues.

BRAND NEW ACCUMULATORS
Complete in strong case (as illws-
trated  July issue} British made.
8v 8ba. Size 12 x 9 x 7in. Weight
4/51b. £3/10/-. Carriage and pkg.,
5/-.

WIRELESS WORLD

GOVERNMENT
SURPLUS
—From stock

4-VALVE SUPERHET
UTILITY RECEIVER

Not merely a “ stand-by *’ bu’
a really good set.

Every one guaranteed to be in
working order.

Medium waveband only.

Four valves, P.M. Speaker, com-
plete in pine wood cabinet size
13312 6}in. Im good condi-
tion. A.C. mains 200/250 volts.

iy £3.19.6

Carr. and pkg. b/-

R1155 10-VALVE COMMUNICA-
TIONS RECEIVERS.

These sets are as new. Freq
range 7.5 mcfs, 76kc/s in five
wavebands. Complete with 10
valves, including magic eye. En-
closed in metal case. Every receiver
is aerial tested. Complete with
FOWA"C Pack and Loud Speaker.
or A.C. mains

500250 v £16.10.0
(See July issue-for tllustration.)

RECEIVER ONLY as new £10.
{Carr. & pkg. 10/6).

FREE with each receiver ! Complete
circuit, description and modifica-
tions for civil use, reprinted from
CAWVW. July, 1946

WALKIE-TALKIE (Transmitter and
Receiver) CHASSIS, Type 38 Mk. LI
In perfect working order, Complete
with four ARPI12, one ATP4
valves, one pair throat mikes,
one pair light-weight headphénes
and aerial. In metal case. Free
wiring diagram, Less batteries.

Carr. and 3.8'6

Pkg. 2/6.

PHILIPS 6-VALVE COMMUNICATIONS RECEIVER

16-50, 200-550 and 800-2,500 metres. R/F, F/C, 2 I.F's D.D.T. Pentode

Output. Spin-wheel tuning.

In black metal case with built-in speaker.

Complete with power pack A.C. 300-250 v. Can also be supplied with

12 v. D.C. power pack if required. BRAND NEW—

EX-GOVT.

PLEASE NOTE

@ We do not issue lists or catalogues.
@ Carriage charges relate to British Isles onty.

£17.10.0

Closed Thurs. 1 p.m.

23, LISLE ST. (GERrard 2969) LONDON, W.C.2

Open all day Sat. and weekdays 9 a.m.—6 p.m.

AUGUST, 1950

PRODUCED IN
\ 3 SIZES

Telescopic Mountings offer the most con-
venient means of obtaining complete
accessibility of rack mounted equipment
as each chassis can be withdrawn com-
pletely clear of its framework for easy
examination.

WRITE  FOR Technical & Sales Agent
ILLUSTRATED C. H. DAVIS
CATALOGUE 59, Brompton Road,

LONDON, S.W.3
Phone KENSINGTON 4201

MANUFACTURERS

HALLAM, SLEIGH & CHESTON LTP
WIDNEY WORKS *- BIRMINGHAM - &

You are

offering

*PEAK

THE IDEAL MICROPHONE
FOR P.A. WORK,
BROADCASTING AND
RECORDING

Here is a wide range high fidelity moving coil type Microphone which
combines good sensitivity with a level response curve. Equaliy suitable for
Auditorium or Outdoor Work, and its use can confidently be advised for
Amateur as well as Professional use. Housed in modern streamlined die cast
alloy case of great strength and finished in hammered metallic lacquer with
chromium plated grille. Delivery from stock. List price £8.8.0

33" back to front, Net weight 2 Ib, Frequency

Dimensions 3" diam.
i Fitting /16"

response 60-9,000 c.p.s. Output impedance 15 ohms.
B.S.F. Connection 2-pin plug.

paMpPIAN

P.A EQUIPMENT

Grampian Reproducers Ltd., Hampton Road, Hanworth, Middx.
'Phove: Feltham 2657.
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UALITY has always been the basis of Dubilier

technical supremacy and in the television field

too, this factor has confirmed Dubilier’s lead in
the international field.

Thus it is natural that only components of tested
quality and worth will satisfy television engineers.
Experience has proved that Dubilier Nitrogol
Capacitors, acknowledged by technicians throughout
the world for their reliability, are best suited to the
manufacturer of television apparatus.

In such applications as radar, amplifiers, undersea
cable repeaters and industrial electronic applications,

Nitrogol Capacitors are again a prime necessity.

Comprehensive catalogues giving detailed information
of capacitors and technical service are available upon
request.

D GONDENSER CO. (1925) LTD. R

DUBILIER CONDENSER CO. (1925) LTD.,, DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W.3
'Phone: Acorn 2241 (5 lines). *Grams: Hivoltcon, Wesphone, London. Cables: Hivoltcon, London. Marconi International Code

DiBA

13
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F orthe BECORD...

THIS is not an easy adver-
tisement to write, so let us come
lo the point and be done with 4t.
R. & A. was started in 1930 by
an engineer who already had over
20 years’ practical experience behind
him—16 of them in precision engineering,
and 7 years in the design and quantity
production of radio.
On that firm basis, the new company was
established to manufacture reproducers and
transformers for the radio equipment industry,
AND NOTHING ELSE. Control and policy have since
remained unaltered, and a number of the original
employees are still with the company.
These facts suggest that over the years R. & A. must have
accumulated a fair knowledge and understanding of equip-
ment makers’ problems—and a somewhat better than * fair ”
knowledge of loudspeaker manufacturing technique.
All this experience is at the disposal of radio and television
manufacturers at home and abroad. As an introduction to it, will
you please wrile for latest leaflets on the current range?

REPRODUCERS AND AMPLIFIERS LIMITED

WOLVERHAMPTON : ENGLAND
Telephone : Wolverbampton 22241 T legrams : Audio, Wolverbampton

TELEVISION
ADAPTOR UNIT

\_/ TYPE S.C. “88"

Adaptor Unit 4
S.C. “88” 'Jia

eliminates Q
costly
troublesome ol @'

conversions -

T ADAPTS THE “LONDON "-DESIGNED TELE-
VISION RECEIVER FOR SUTTON COLDFIELD
RECEPTION — PERFECT SOUND AND VISION

Small and compact, the unit, embodying power-pack, A Type CEL

Vo
and all the necessary ** works,”” is simply fitted between l 1337 long (excluding spindle). 87 wide. 74" high.
aerial and set. Setitselfis entirely untouched, andin |ts Air gap, .218” Range of max. capacities, 100—]000pF.
original state—thus retaining its full “design-efficiency.”
Of particular interest to ** Fringe " viewers. Real saving

of time, trouble and cost.
Full details supplied. Price 6 Gns. nett [

Manufacturers :

MICA TRIMMERS ¢£o AIRDIELECTRIC
HIGH-VOLTAGE ZZansmctting Capacitors

{
SPHERE RADIO LIMITED I SYDNEY S.BIRD & SONS, LTD.

CAMBRIDGE ARTERIAL RD..ENFIELD, MIDDX,
Phone: Entield 2071-2 Grams: Capocity.fnfierd.

HEATH LANE, WEST BROMWICH, ENGLAND
e e
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Below are just a few of the many outstanding features which have
made the LED Recording Machine the considered choice of the

discriminating professional sound recordist.
(1) WIDELY SPACED PILLAR SUPPORTS
for cutterhead arm eliminate side play.

(2) VIBRATION-FREE DRIVING MECHAN-
ISM reduces background mnoise to the

(6) PRECISION GROUND STAINLESS
STEEL LEADSCREW provides really
accurate tracking.

(62

minimum.

(3) CAST LIGHT ALLOY TURNTABLE
WITH GUNMETAL RIM assures maxi-
mum moment of inertia for minimum
actual weight.

(4) FINE ADJUSTMENT OF CUTTER ANGLE
compensates for smaller length variations
of cutters.

(s) ROBUST LIGHT ALLOY MOUNTING
PLATE

with generous turntable bearing
ensures stability.

RIGID CAST LIGHT ALLOY CUTTER-
HEAD supported at both ends to
ensure consistent stability.

PATENTED ELECTRO - MAGNETIC
CUTTERHEAD with built-in equaliser,

possessing exceptionally stable charac-
teristics.

AUTOMATIC FRICTION BRAKE ensures
accurate turntable speed when reproducing.

(10) SINGLE LEVER CONTROL automatically
engages tracking mechanism as cutter is
lowered.

(8)

9

Full details and technical data on request.

M:S:-S- RECORDING COMPANY LTD

POYLE CLOSE - COLNBROOK :- BUCKINGHAMSHIRE - TELEPHONE - COLNBROOK 87 ¢ I1i5
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TELEVISION PRE-AMPLIFIER. This
Ex-Govt. | valve pre-amplifier is extremely
sensitive and stable, It makes 3an amazing
improvement in both vision and sound recep-
tion in all fringe areas. Now available for both
London (type A) and Birmingham (type B).
Very small dimensions. Length 4in. Width 3}in.
Chassis depth I}in. Overall depth to top of
valve 4{in,

Fitted with EF30 valve. Ready for use. Power
requirements 6.3 v. LT 200/275 v. HT. Coax Input and Output sockets.
Ideal for ‘“ The Viewmaster,”” ‘“ The Inexpensive Television Set,”
Electronic Engineering Televisor and any commercial set with suitable
power supply. Unique value, 15/-, (Post I/-). Tested and Guaranteed.

RADAR INDICATORS. Type VE.
Grey Enamel case. L., 24in. D., 23in.
W., llin. Contains 16 valves, 65N7 (7).
807 (3), VRISO (2), 2X2, 5U4G, 6AG7,
6SL7. Oil filled condensers 10 mifd. 600 v.
(3), 6 mfd. (2), .1 5,000 v. (2), Potmeters
(16), Small Electric Motors (2). Transformer
Input 115 v. 60 c. Output 3,890 v. .0023 a.
Another ditto Output 6.3 v. 10 a. 6.3 v.
0.6a2.5v.CT.3a.850v.CT.0.142a. Filter
chokes (2), 10 h. 2 a. 77 ohms also a very
large quantity of precision resistors and
condensers. 7in. CR tube mounting and
focussing coils (no tube). Double deck
chassis which slides in and out of outer case. Brand New and unused.
Ideal for conversion to transmitter or TV. An outstanding bargain,
£12/10, carriage. paid.

RADIO SET SCR 291 A COM-
PRISING : Federal U.S.A. (10 v.
50/60 cycles Communication Receiver,
BCI147A. 13 valves, comprising
6SK7 (4), 6SH7, 6SA7, 615, 6H6,
6SJ7, 6SQ7, 6Ké, or 6V6, 5U4G,
VRI50. 4 wavebands 1.5-3.] mes.,
3.1-6.6 mcs., 6.6-14 mcs., 14-30 mcs.
L.F, frequency 455 kes. Front panel
19in. x l4in., rack mounted, ON-
TROLS.—Waveband switch, match-
ing, tuning, A.F. gain, |.F. selectivity
(band width), BFO, BFO A On/OH,
sensitivity, power onfoff. AVC/-
manual, Built-in  foudspeaker.,
Receiver section is entirely self-
powered. A supersensitive receiver
of the highest class, Auxiliary
Power Pack Control, Panel PN-
3IA. 110 v. 50/60 cycles. 4 valves
and stabiljser. 2X2, SU4G, éLe,
6AC7, VRISO. 6 Potmeters, 6 toggle
switches, 3 indicator lights, All
circuits (ull)' fused. 0-50 ma. meter.
Unit self-contained. Rack mounted. Size 19in. x [04in. Idealfor operat-
ing your transmitter. Magneto Operated Telephone Circuit
PN32A. Handset and mag-handle on front panel. Size 19in. x 5}in.
(The XYL can call you for meals with the phone). Whole equipment in
magnificent cabinet type rack 32in. high, 20in. deep, 22in. wide. 218-
page instruction book included. Brand new, unused. In original
unopened packing. Securely packed in wooden container with fall-
away front and rear, making set very quickly operative. Make your
Ham Shack a real radio station with one of these magnificent equip-
ments.

ORIGINAL COST APPROX. £250. 17 only available. Our price,
30 each, carr. paid.)

CANADIAN No. 58 MARK I TRANSRECEIVER. 35-50 metres.
16 section rod aerial. Operates from 180 v. dry battery which is in-
cluded together with an extra one as spare. Range 5-10 miles. Greatly
exceeded wi.h wire aerial. 5 valves in receiver 3 in transmitter, Size :
2in. x 7in. x 5in. Weight |8 Ib. Supplied with 2 sets headphones and
microphones. Brand new. Unused. Carriage paid. 10 gns.

Q-MAX B4/40 40 w. TRANSMITTER. Shop soiled. Full guarantee-
List price £75. 2 only to clear, £50 each. Full details on application,
R.F. UNITS, TYPE 24. New condition. Complete with 3 valves.
20-30 mes. Tunes to 5 spot frequencies, 14/-, Carriage 1/4.

TYPE 87 POWER UNIT. Input 12 v. Output 265 v. 65 ma. 6.5 v.
2.5 a, Incorporates beautiful rotary generator in neat case 8fin. L.
64in. H. 4%in. W., 5/- each. Post /4.

CONDENSERS, Brand new waxed tubular, 50 for 10/-. (25 .1 mfd
1,000 v. 25 .25500v.). Post paid.

EF50 CERAMIC VALVE HOLDERS, 5/- dozen. Post 6d.

PAMPHONIC PA SPEAKERS. [0in. in handsome maroon metal
cabinet. In original makers packing (not surplus), 55/- each, Less than

cost,
1155 RECEIVERS. Brand new in Transit Case. Aerial tested, £7/19/6.
Carriage 10/-.

PROMPT DELIVERY AND SATISFACTION GUARANTEED AS ALWAYS.
4d. stamped envelope must accompany all- enquiries.

Lists Available

H.P. RADIO SERVICES LTD.

Britain’s Leading Radio Mail Order House
Estd. 1935

55 COUNTY ROAD, WALTON, LIVERPOOL, 4

Tel. Aintrea 1445 Staff Calf Signs, G3IDGL, G3DLVY

QUALITY SUPERHET

By courtesy of the General Electric Co. Ltd. Kingsway,
London,we have pleasureinintroducing anew pre-tuned
superhet,as described in their technical publication TP4.
This receiver Is the ideal unit for use with amplifiers
such as the “Williamson'’ where_reception conditions
are unfavourable to a **straight’’ type of receiver.

Outstanding Features

® Four pre-selected wavelengths. 3 medium. | long

® Two positions of selectivity. Bandwidth 6 kc/s.
& 16 kefs.

@ Very efficient 9 ke, whistle rejector, giving approx-
imately 40DB rejection.

@ Variable switched bass and treble controls,
@® Ample gain for lightwelght pick-ups.
® Very low overall distortion.

Price;: £16. 0. 0. Purchase Tax: £3. 5. 0.
DELIVERY 7 - 14 DAYS. TRADE ENQUIRIES INVITED.

ROGERS DEVELOPMENTS CO.,

‘“ Rodevco House”

116 Blackheath Road, Greenwich, S.E.10
Telegrams: RODEVCO, GREEN, LONDON.

Lejom

‘0’ COILPACKS

SUPERHET and T.R.F.

The OSMOR «“Q” Coilpack
does not * whistle while it
works” but gives you perfect
performance in every way. And
it saves time, money and hours of wasted effort puzzling
over complicated wiring circuits. Just 5 connections,
5 minutes work and the job is done—and well done!

Send stamp for FREE new circuits, lists of Coils,
Coilpacks, Dials and all Radio Components, etc.

v New wavelength scales for Type A dials 8/~ each.

O0SMOR RADIO PRODUCTS LTD., (Dept. W.9)

BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY.
Telephone : Croydon 1220,

As specified for con-
version of the Type
25 unit of the
TR.1196, and for
modernization of
war-time utility re-
ceivers and others.
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PURPOSES

20A2

17

Indirectly Heated Gas Filled Tetrode for
Use as a Grid Controlled Rectifier

Heater Voltage (volts)

Heater Current (amps)
Approximate Arc Voltage Drop (volts)
Max. Peak Forward Anode Voltage (volts)
Max. Peak Inverse Anode Voltage (volts) ...
Max. Shield Grid Voltage (volts)

Max. Control Grid Voltage (volts) ...

Max. Peak Cathode Current (mA) ...

Max. Mean Cathode Current (mA)
Control Grid Series Resistance (M.ohms) ...
BASE :— 108

LIST PRICE :— £2.12.6 (Provisional)
DIMENSIONS:

Maximum Overall Length (mm)

Maximum Diameter (mm) ...

Maximum Seated Height (mm)

All maximum ratings are absolute values, not design centres.

1)

MAZDA

6.3

1.0
... 90
... 600
... 1300
. =50
... =50
... 1250
. 250
01 to 1

. 110
40
97

DISWAN

RADIO VALVES AND CATHODE RAY TUBES

THE EDISON SWAN ELECTRIC CO. LTD.,

IMPORTANT : Cathode and Heater
should normally be tied externally.
If left free the Heater to Cathode
Voltage must never exceed 25 volts
peak. The heater must be switched
on for 15 seconds before anode
voltage is applied.

155 CHARING CROSS ROAD, LONDON, W.C.2

RAISS
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A CAPACITOR...

i AL ! . : W99 MIDGETMOLDSEAL
. for the METALLISED PAPER

CAPACITANCE TOLERANCE : -+ 209,

tigh fgest (Closer tolerances are available)

TEMPERATURE RANGE :
" 40° C. to + 71° C.
@f INSULATION RESISTANGE :
Not less than 20,000 megohms,

TIGHT SELF HEALING

| coRNERS e

SIZEA &" X &" SIZEB }” x &”

PRULY MINIATURE. There are more than two hundred Type W93
Acual Capacitors piled on this standard match box! Another new development
photograph by Hunts to meet the increasing needs of designers and manufacturers
for a quality capacitor for use in light weight, compact equipment
employing miniature valves and for T.V. equipment.

 — i REGISTERED
Wkg. Voltage Cap. uF. Size Wkg. Voltage Cap. uF. Size
150 D.C. 0.004 to 0.01 A 600 D.C. 2.5pF to 0.0005 A
0.02 to0 0.04 B 0.001 to 0.002 B
350 D.C. 0.0C1 to 0.003 A 300 A.C. 0.0000S to 0.00! A
0.004 to 0.01 B 0.002 B T -
= CAPACITORS

Full details of all Hunt’s types, samples and advice on any
capacitor application, gladly supplied on request.
DRY ELECTROLYTICS - METALLISED PAPER , FOIL AND PAPER . STACKED AND SILVERED MICAS * ETC.
A. H. HUNT LTD., WANDSWORTH, LONDON, S.W.i8 TELEPHONE : BATTERSEA 3131 ESTD. 190l

HOME STUDY CEI.ES'I'ION
backs radio experience with

sound technical knowledge = 7he Foremost Name in
Sound Reproduction

THE TRADE MARK OF RELIABILITY

MANY men who wished to link their radio experience with
a sound technological background have received successful
instruction by means of an ICS Course. lts value has been
proved not only to amateurs but to men who already have a
professional interest in radio and television engineering, MODEL p44
including those taking qualifying examinaticns. It is invalu- 3
able, also, to students who wish to prepare themselves for
a job in this field. Courses of instruction covering radio
and, if necessary, television, include the following : ) o
® Overall Diameter 123
Complete Radio Engineering «+ Radio Service Engineers

_Radio Service and Sales * Advanced Short-Wave Radio ‘ :
Elementary Electronics, Radar and Radio L V°ice COII ImPedance
Television Technology ohms 3.0
And the following Radio Examinations :
. L
British Institution of Radio Engineers ® Magnet Pole Diameter |5
P.M.(i;. Cor‘:iﬁca‘t&s !l""l Wireless Operators L"e:sge:ﬂ::z,“rtc‘;h&:'#
City and Guilds Telecommunications . g
Wireless Operators and Wireless Mechanics, R.A.F. ° FlUX De"S'tY (Gauss) IO'OOO Local Dealers.
Write today for our FREE “Radio” booklet which fully | @ Total Gap Flux (Maxwells)
describes the above I(_:S Courses and. the facilities for the | 60 000 Manufacturers are invited
complete study of Radio andfor Television technolegy. The ’ to write for details of the
ICS Advisory Department will also give free and impartial full range of Celestion
advice on the need of and the means of instruetion. ® Peak Power CaPaCit)' 10V speakers.

SFnlornalivnal  CELESTION, ranitinione, o,

CORRESPONDENCE SCHOOLS BRIEENZLEIIEIErN

Dept, W.L.13, International Buildings, Kingsway, London, W.C.2
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Where excellent quality reproduction is essential . .

. « the Metrovick

AUDIO AMPLIFIER

is the instrument to use

This instrumept is designed to give excellent quality reproduction with the added advan-
tages of being a self-contained unit, portable and attractive in appearance. Thus it will
prove ideal for Public Address work, educational authorities and similar organisations.

Supply :
Input:

Impedance :
Output :

SPECIFICATION.
200/250V go c/s single-phase ;. consumption approximately
170 VA for full output.
Gramophone o2V for full output. Microphone o-02V for
full output. The two circuits can be mixed as required.
7 ohms, 15 ohms and 45 ohms.
20 watts with negligible distortion.

Tone Control : Continuously variable.

Response :
Controls :

Dimensions :
Finish ¢

+ 1 dbfrom 30to 1 5000 ¢/s at zero position of tone control.
These are recessed to avoid damage and are illuminated
when in operation.
181" % 81" X 101"
The instrument is housed in an attractive steel case, stove
enamelled in cream or blue as desired. A leather carrying

handle is fitted.

METROPOLITAN-VICKERS ELECTRICAL CO. LTD.

TRAFFORD PARK, MANCHESTER 17

R/E903
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D. COHEN

Radio and Television
Components

LINE AND FRAME COIL ASSEMBLY. Frame coils wound but
not fitted (full instructions supplied). High impedance frame, matching
5-1. Low impedance line (as illustrated), 7/6.

PERMANENT MAGNET FOCUS ASSEMBLY, with variable
adjustment, 8/-.

12in. WHITE RUBBER MASK, with TRIPLEX glass, I5/-.

CONSTRUCTOR’'S PARCEL comprising 5-valve Superhet
chassis with transformer cut-out, size 133in. x 6in. x 2in. with L.M. & S.
scale 7in. x 5in. Backplate, two supporting brackets, drive drum,
pointer, two-speed spindle, .0005 twin gang condenser, set of 6 iron
cored long, medium and short wave coils. Mains trans., input 205/245 v.,
H.T.280 v., 6 v. 3 amp., 4 v. 3amp. Auto-wound, 22/6.

WAVE CHANGE SWITCHES. 3 pole 2-way and 4 pole 5-way, 1/2 ;
4 pole 4-way, 1/9 ; | pole [2-way, 2/6 ; 2 pole 12-way, 3/6.

MAINS TRANSFORMERS. All these set out below are manu-
facturers’ surplus, and not made down to a price.

Primaries 200-250 v., 50 cycle. Post and packing in each case |/~ extra.
Semi-shrouded, drop-through 280/0/28080 mA.,5 v.2 amp., 6 v. 3 amp.,
15/-.

Semi-shrouded, drop-through 280/0/280,80 mA., 4 v. 6 amp., 4 v. 2 amp.
This trans. has | 10-250 volt input, and could be used as an Auto-Trans.
approx. 80 watts, 12/6.

Drop-through type 350/0/350, 70 mA., 6 v. 2.5 amp., 5 v. 2 amp., 13/6.
Drop-through or upright mounting, Auto-wound H.T.280v. at 360 mA.,
4 v.3 amp. (separate winding), 6 v. 3 amp., 10/6.
Auto-transformer—very small dimensions—110-250 v. input.
2 amp., and tapping for dial lamp, §/-.

HEATER TRANSFORMERS. Primaries230-250v.,6v. 1§ amp., 6/-.
2,4 0r 6 v.2amp., 7/6. Post and packing on each 9d.

70 v.

METAL BRAIDED WIRE, with P.V.C. outer insulation, per yard éd.
CO-AXIAL FEEDER, 80 ohm, per yard 8d.

TELE-RADIO (1943) LTD.

TO BUYERS, DESIGNERS and PROTOTYPE
CONSTRUCTORS

Since our inception we have specialised in saving
you the headaches of obtaining those com-
ponents which have been rather scarce and in
short supply.

We are maintaining that ‘* Service '’ in offering
you the largest range of Welwyn high stability
resistors, Oak switches—made up to your
requirements—precision resistors accurate to
+-19%.  Matched valves. Close tolerance
.condensers and a general range of fine quality
components which we believe will enable you
to cut down the paper work and obtain most
of your needs under the one roof.

Our prompt postal service is always at your disposal.
Cash with order or C.O.D.

SHOP HOURS
Monday 9 a.m.—6 p.m. Thursday 9 a.m.—I| p.m,

OUR ONLY ADDRESS :

177, EDGWARE ROAD, LONDON, W.2.

TELEPHONE : PADdington 6116/5606.

Why you shoulduse...

-

Maximum ‘“Wetting’’ Capaclty.

o

Residue sets hard, is non-
corrosive, and of high dielectric

»~

Accelerated Fluidity.

VOLUME CONTROLS. L/S, with switch, §, 1, | and 2 meg., 3/3. serength.
20, 25 and 50k, 3/~. Post and packing 3d. each extra. 3 Moderate soldering bit temper- 7 No harmful fume deposits.
atures. 1 i
LINE CORD. 3-way.3 amp., 180 ohm per yard, 10d. | , : SEHme, Masiig s,
4 Mechanical bonding and perfect 9 Even distribution of activator

Electrical conductivity ensured.

5 Minimum amount of solder used
per joint.

in core.

10 Approved by Air Ministry and
General Post Office.

Supplied in a wide range of Gauges and Alloys on | Ib and 7 Ib reels, works
coils, or as required. Pri‘ces on application.

POST ORDERS ONLY
67, RALEIGH AVENUE,
HAYES, MIDDX.

Sole Manufacturers :

H. J. Enthoven & Sons, Ltd.

89, UPPER THAMES STREET, LONDON, E.C4.
‘ Phone: Mansion House 4533. Works: Rotherhithe, Croydon, Derdyshirz

e e ———
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The closest approach
the omginal sound 1n
.fpeec/o and music reproduction

THE ACOUSTICAL Q.U.A.D. AMPLIFIER will provide a standard
of reproduction notably in advance of any equipment ever offered to
the public. Besides being capable of amplifying a PERFECT pro-
gramme input with the highest degree of accuracy yet achieved, it
is also capable of providing the nearest approach to the original sound
which it is possible to obtain from ANY practical programme source.
Two developments are described on this page. Full details of the
complete equipment will be sent on request.

1. The provision of low audio distortion
together with a high margin of hand-
ling capacity for component frequencies
beyond the operating range.

In audio amplifiers, feedback is normally used
to reduce harmonic distortion in the operating
range. Similarly, intermodulation products within
the operating range are reduced in like proportion.
In all feedback circuits however, frequency com-
ponents well beyond the operating range are not
attenuated by the feedback and are therefore pre-
sented to the input at a level greatly in excess of their
original value. These frequency components are
significant in practical applications of music re-
production.

In the Q.U.A.D. amplifier a very low distortion
content for audio frequencies is obtained, yet with-
out incurring modulation distortion by possible
conversion of very low beats produced by choral
singing, strong unison playing, etc.

2. The inherent quality of the
programme.

In all programmes from radio, records, etc.
there is to a greater or lesser extent a distortion
component which rises with frequency — tracing
distortion, phase effects at the microphone, dis-
continuity, etc. Since this distortion increase is

Acoustical QU.A.D. amplifier and
quality control unit complete . . . .£33 \

(The Quality control unit is available
ai a separate wnit for wse only with
existing QA12/P amplifiers.)

HUNTINGODON « HUNTS - TEL :

continuous, a point is reached where the extreme
frequencies (if any) are adding little to the musical
content of the programme yet the distortion pro-
ducts are becoming distressingly audible.

In most demonstrations of high quality equip-
ment this is more or less covered by the fact that
nearly all high quality loudspeakers tail off at high
frequencies in some random manner more or less
suitable to the recording or programme picked for
demonstration. The introduction of very wide
range loudspeakers and the progress towards a
closer approach to the original sound makes it
essential to control the harmonic range in a more
scientific manner.

It is obvious that for the highest possible quality,
the rate or slope of harmonic attenuation is related
to the rate at which the inherent programme dis-
tortion increases with frequency range.

‘The Q.U.A.D. Quality Control Unit incorporates
the development of a low pass filter the slope of
which can be continually varied from 1odb per
octave up to 1oodb per octave. Its point of insertion
in the harmonic frequency range is switchable and
covers all practical requirements.

This development in turn enables the bass and
treble controls to be designed more accurately.to
fulfil their true function of correction rather than
compromise, since they are no longer required to
contend with harmonic and similar programme
distortions.

B, VR
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y NEW?

[ =—

WO -SYNL

Heavy Duty

ndows ©.¢ i IVPE MNZ
WinBLEDO™ ExG Co Lto. ¥
VIBRATOR
MADE (n SucLAKD [

Introducing, after a lengthy period of research, a
“big brother” to the popular standard
WIMBLEDON Vibrators. It has all their desir-
able qualities, but is produced specially for
heavy work. Note these advantages.—

1. Carefully designed and tested.

2. Made throughout from selected high grade

materials.

3. Will give satisfactory service over a long
4.

period.
Reliable in operation under rated condi-
tions of use.
Available in both SYNCHRONOUS and NON-
SYNCHRONOUS Types; POWER UNITS tosuit.

Write for illustrated leaflet to

WIMBLEDON

ENGINEERING COMPANY LIMITED
GARTH ROAD * LOWER MORDEN * SURREY * TEL.: DERWENT 4814-5010

CRC 4

New Wharfedale Microgroove ' gg\:::"‘;:;;{?'-;:ﬁ: ;
Equaliser and L.S. tone control unit. ]

Inserted in a Loudspeaker circuit this new tone control MODEL 101-C
unit gives a falling characteristic of about 3 D.B. per

octave at 500 C.P.S. upwards. The unit, a tapped | Output: 250/400v. 0.250mA max.

Regulation down to zero load.

inductance with a six-position switch, is ideal for Stability : Better than 0.1%,.

matching Microgroove recording characteristics or for Output Impedance: Less than | ohm.
use as a scratch filter on worn records. It is recom- Output Ripple: Less than 2mV. R.M.S.
mended for speakers of 2-16 ohm impedance up to Mains Supply: 200/250v. 45-60c/s.

30 watts. I

Microgroove Equaliser and L.S. Tone Price
Control Unit. Dimensions : Tin. x

dfin. x 4}in. Weight : 2ib. 6oz. 5 O /
-

|

MODEL
MGI. DETAILS ON REQUEST.

ALL-POWER TRANSFORMERS LTD.
CHERTSEY ROAD, BYFLEET, SURREY
| Tel : Byfleet 3224/5.

WHARFEDALE WIRELESS WORKS
BRADFORD ROAD, IDLE, BRADFORD, YORKS
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An achievement
of some magnitude in
diminutives

. Provides

NS R W e

The new

Germanium Crystal
Rectifiers

Designed for soldering
into circuits

a high frequency
requiring no heating power.

Diode

. Very small in physical size.

Of low forward and high reverse
impedance. |

. Extremely low shunt capacitance —

only 1PF.

. So constructed as to give a unit of high

stability and consistency.

. Outstanding in its property to resist

severe mechanical shock or vibration.

. Indefinitely long life.

5.6.C. GERMANIUM CRYSTAL
{MUCH ENLARGED)

POINT OF CONTACT GERMANIUM CRYSTAL

TWO COLOURS o RED END

4—,%»404 APPROX — >
" 2-7 M/m)

The General Electric Company Ltd. welcomes,
and will give sympathetic consideration to
enquiries to meet specialised requirements and
specific circuit applications. @ Write and ask
for particulars of types available to Osram
Valve and Electronics Dept., Magnet House,
Kingsway, London, W.C.2.

THE

GENERAL ELECTRIC CO.

LTD.

MAGNET HOUSE, KINGSWAY, W.C.2.

23
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TELCON’S LATEST MAGNETiC!

DEVELOPMENT

IR
JHH

7 e,
H QCQR °

i e

& wow avaclable
W%M;mzz&a

B (KILOGAUSS)

“«HCR.
ALLOY TYPICAL 154 '
D.C. HYSTERESIS
LooP |
lo F
P
" H
3 2 1 I 2

3
(OERSTEDS)

Saturation 15,600 Gauss
Remanence 14,800 Gauss
Coercivity about 0.2. Oersteds

10

15
{B (KILOGAUSS)

The magnetic properties of this alloy
make it suitable for mechanical
rectifiers, magnetic amplifiers and

special forms of reactors.

Founded

Full technical details on request from :

THE TELEGRAPH CONSTRUCTION & MAINTENANCE £0. LTD.

Féunded 1864
HéidiOfficé : 22 OLD BROAD ST., LONDON, E.C.2. e WONBINWall7 104
Enquiries to TELCON WORKS, GREENNVICH: 'S.E.10; TePAGYERTHTZYt

WIRELESS
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Quality @ Television

Sets, Chassis and Components

PM FOCUSSING UNIT

Rear operated shift controls.

Remote focussing control, worked through
gears by key extending beyond cap of
CR tube.

Alcomax Il magnet.

Tube supporting plate for solid fixing
concentric with neck of tube.

Type PMISA for tetrodes and PM20A for
triodes. Price 36/=

For further details ask for Technical
Publication No. 44.

SCANNING UNITS for aluminised CR tubes, for
circuit see Technical Publication No.38 A
10KV. RF. EH.T. UNITS:

TELEVISION RECEIVERS and COMPLETE SETS
in SINGLE CHASSIS FORM, all with ALUMINISED
CR TUBES. Circuit booklet 176 post free.

HAYNES RADIO LTD. enneia Miatx.

AUGUST, 1950

THE

PYROBIT

NEON MAINS TESTER
WITH SCREWDRIVER

For all voltages
from 60 to
440

Incorporating the
most sensitive neon
tube possible.
Indicating Polarity,
Potential High Frequency,
Aerial Radiation, etc., etc.

Send now for full details, prices
and terms.

Sole Makers ;

THE ACRU ELECTRIC TOOL MFG. CO. LTD.

123. Hyde Road, Manchester, 12
Tel. Ardwick 4284




AUGUST, 1950 WIRELESS WORLD 26
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«+ . when we designed and built the B50 and B5I
Micrsphones we thought of everything. Asymmetrical physical design for easy use in
either hand . . . press-to-speak switch which can be locked in the
*ON * position by rotating with thumb or forefinger . . . die-cast aluminium case finished in hard-
wearing plastic enamel . . . comprehensive range of switching arrangements to suit most possible demands
colour-coded by disc indicator on each instrument . .. two types—B50 with dynamic insert

which can safely be used under tropical and marine conditions, and where utmost reliability is essential, and

B5! with crystal insert where high output is essential Both types

can confidently be specified for use with mobile

equipment and transmitters for speech

frequencies. And, of course VITAVOX

inherent quality is incorporated in both.

MICROPHONES
LOUDSPEAKERS
Vitavox Limited, Westmoreland Road, London, N.W.9, England.

Telephone: COLindale 8671-2-3. Telegrams: Vitavox, Hyde, London.
Cablegrams: Vitavox, London, England.
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TELEVISION LENS

METRO PEX LTD. 38, Gt. Portland Street, London, W.Il, and King's Heath Station, Birmingham

AUGUST, 1950

it !

.. and here it is !

From the moment that we released the Magnavista
Console Lens with bronzed, wrought-iron stand,
we have been asked for a companion table model.
Here it is! This elegant stand carries the incom-
parable Magnavista Lens, which can be tilted and
elevated to fit perfectly any type of receiver.

Available for 97, 107 or 12" receivers.

Type A/3, 9" Lens.......... £6 6 0
Type Cj2, 10" or 12" Lens .. £6 16 6

The only Television Lens
computed by optical experts

URANTMI

GO TAAOl MARE

FOR T-V AERIALS

DURALUMIN, the aluminium alloy
which combines great strength with
lightness, is ideally suitable for
television aerials. It is of good
appearance, withstands wind and
weather, will not rust and is non-
magnetic. Moreover, DURALUMIN

is easily workable without the aid

of special tools.

Our range of non-ferrous metals
covers every requirement in the
wireless field, whether it be alumin-
ium alloys, brass or copper, and is
available in a wvariety of forms
including extruded rods and sections,
tubes, sheet, strip and wire.

JAMES BOOTH & COMPANY LIMITED
ARGYLE STREET WORKS * BIRMINGHAM 7

High Fidelity Reproduction.

The S. G. Brown Type
“ K’ Moving Colil head-
. phones, with the following
4 outstanding characteristics,
! supply that High Fidelity
Reproductiondemanded for
DX work, monitoring and
laboratory purposes, etc.

CHARACTERISTICS.
D.C. RESISTANCE, 47 Ohms.

{MPEDANGE 52 Ohms. at 1,000
c.p.s.

SENSITIVITY, 1.2 x 10-'* Watts
at 1kc. =.0002 Dyne/em?

Descriptive Literature on request

PRICE £5.5,0 PER PAIR

Your Local Dealer zan supply

TYPE “ K.

For details of other S. G. Brown Headphones (prices
from 30/- to 77/6) write for illustrated Brochure **W.W.,

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE

Telephone .
Woatford
7241,

SHAKESPEARE STREET, WATFORD, HERTS.
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INSIDE INFORMATION
abon? Hhe swilet Hal is supesis

We agree that there are cheaper
3 amp. toggle switches than the
Cutler-Hammer types made by British

—— . ~ N.S.F. — but there are none better.
§ L \\ If super-reliability is the yardstick by
§ h\ - , which you choose a switch then
= - % 'ﬁ this is the switch for you.
= 1+ 3¢ 3
— ; ' ' NOTE THESE

" CH FEATURES

/e Self-aligning “wiping’’ moving
contact.

® Spring-leaf fixed contacts.

® Long coil spr

® One-piece moulded case,

©® Welded terminal plates.

® |solated toggle lever.

® Insulated terminal bridge.

® Quick' make and break
mechanism.

ulmumn11Mtmmuummmmmmm

Nominal rating 3 amps. 250 volts—suitable for
A.C. and D.C. service. Available in a wide range of
single and double pole types operated by lever,
plunger, slider or trigger, with screw or solder-lug
terminals. Enquiries invited.

T

e Other British N.S.F. products include: *Oak’
Rotary, Push-button and Slider switches; Carbon and
wire-wound potentiometers for Television and Radio
applications.

_ BRITISH N-'S‘F CO. LTD

SR aIYdda] K EI G HLEY . Y ORKSS
Phone : Keighley 4221/5. Grams : ENESEF, Keighiey.
LONDON OFFI&E : 9 Stratford Place, W.1. Phone : Mayfair 4234.

Licensees of lgranic Electric Co. Ltd. for the above products of Cutler-Hammer Inc.
Milwaukee, US.A.

1

APPLIANCE SWITCHES

27
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ACCELERATION of

ez s 7N production-line speed

means €economy . . . .

Wherever heat applications
are specified in production
' lines, consult Radiant Heat-
ing Ltd. Our special gas
equipment can give opti-
bll the mum speed together with
precision and economy . ..

Fielden |
Servagraph (| B

| 9 BARNSBURY PARK, N.1. Phone : NORth 1677/8.

SERVOGRAPH OPERATES DIRECTLY
FROM VERY LIGHT CURRENT |
SOURCES, consuming but a few Micro-watts | W2
for full scale deflection. Its working principle ‘

is unique and sets up a new high standard

of acgpracy and rogtlxasﬁx{s(s_)s Gfﬁx;ug)rﬁphical . —

recording meters. Ti’s accuracy .

e BSgS.ngor Grade 1 Indicating | +SECONO EDITION NOW OUT! 248 PAGES!

Instrumenzs—b%caused 1? serv}?-driven pen ”5); &7
arm removes all load from the instrument ; Rop, -
movement, admits a robust and trouble-free SOUND REPRODUCTION e =
pen, and maintains this accuracy with full By G. A. Briggs

Y °£5;3' ink éiiilf;’Og mlsfe;g;iﬂﬁgo :Oa;flvecging: REVISED & ENLARGED, WITH
It O €S COl n

be connected directly to tachometers, 10 NEW CHAPTERS AND 193
thermo-couples, resistance thermometers, CO, | ILLUSTRATIONS INCLUDING

flashes  of humour  now

indicators, pH meters and so on, repeating 75 ENTIRELY NEW DIAGRAMS.
their accuracy on the chart. Equally useful, Greatly enlarged, this fascinating {
tooi) as an ammeter, voltmeter, etcii it may work contains all the principal BOUND FOULL
ron, moving co se
Sm aoxgyx:etmx? VI:-lgellectr2>static r%:ovcn’lent. foateses G0 SCYE SRR edition; REXINE
ynamometer o additional pages on Cabinet Design, "L
Please write for technical leaflets 100/M, Disc  Recording, Needles and Io’6 POST
Grooves, Pick-ups and Micro- FREE
grooves and new chapters on the
following :— ‘
EXPONENTIAL HORNS & MUL- I_UUDSPEAKERS
TIPLE SPEAKERS. CABINET By G. A. Bri
LINING. QUESTIONS AND R
Movements  available ANSWERS. AIR LOADING. 3rd Edn. (4th Impression)
from 50 micro-amps. or | CROSSOVER NETWORKS. NOW READY !
15 millivolts upwards. DIRECTIONAL EFFECTS. MAG- The Why and How
NETIC RECORDING. RIBBON of Good Production
SPEAKERS. NEEDLE INSPEC- 88 PAGES
TION. SAPPHIRE, TUNGSTEN 36 ILLUSTRATIONS
| AND DIAMOND. , 5/
- | OBTAINABLE FROM  RADIO 5 - (,,m Fm)
= ; DEALERS, BOOKSELLERS
I OR DIRECT FROM THE Enjoyment of these books is
FlELD EN (ELEGTRON|GS) LTD PUBLISHERS : enhanced by the occasional
n

PASTON ROAD : WYTHENSHAWE : MANCHESTER | W"arfeda|e V;XIP;;EE;.E?; v'wjo;lzgg

FIELDEN ELECTRONICS (AUSTRALLIA) PTY, LTD, |
409 COLLINS STREET : MELBOURNE : AUSTRALIA [BRADFORD ROAD, IDLE, BRADFORD, YORKS.

Specialists in. Industrial Electronic Equipment ( Telephone : Idle 461. Telegrams : ¢* Wharfdel, Idle, Bradford.'
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PREMIER TELEVISOR KITS

FOR THE LONDON OR BIRMINCHAM FREQUENCIES

12’/

including
speaker,

CIRCUIT

The Vision Receiver consists of 4 R.F. stages
(EF54’s) which are followed by a Diode De-
tector and Noise Limiter (6H6) which is direcely
coupled to the Video valve (EF54).

Complete Kit with valves, £3/16/0.

Carriage and packing 2/6.

USING 9” OR
£19.19. 0.

(Carriage & Packing 15/-)

The Sound Receiver comprises 3 R.F stages
{65H7’s) followed by a Double Diode Triode
{6Q7), which acts as Detector and L.F. Ampli-
fier. A Noise Limiter (EAS0) is also incorpo-
rated. The output valve (6V€) drives a [Qin.
P.M. Moving Coil Speaker with closed field
magnet, which is included in the Time Base Kit.

Complete Kit with valves, £3/1/0,
Carriage and packing 2/6.

MACNETIC CR TUBES

all parts, valves and loud
but excluding CR TUBE

DETAILS

The Time Bases employ blocking oscillators
on both line (6SH7 and 807), and Frame (VR137
and 6V6). E.H.T. (non-lethal) is taken from the
Line Output Transformer through a voltage
doubler employing two valves (VUIll). The
Sync separators are 6Hé and 6Vé6.

Permanent Magnet Focusing.

Complete Kit with valves, £8/5/6.
Carriage and packing 5/-.

The Power Supply is from a double wound
mains transformer completely isolating the
receiver from the mains. The H.T. Rectifier is a
5U4G.

Complete Kit with valves, £4/16/6.

Carriage and packing 5/-.

EACH KIT OR INDIVIDUAL PART AVAILABLE SEPARATELY

A well-made walnut finish PEDESTAL

CABINET is available from stock at

£5/10/0, plus 7/6 carriage and packing.

Working models can be seen during

transmicting hours at our Fleet Street
and Edgware Road branches.

Our NEW SUMMER CATALOGUE—Now ready—Price éd.

FOR THE LONDON OR

“MAGNETIC"”
CONSTRUCTION [
BOOK

BIRMINCHAM FREQUENCIES

USINC VCR97 TUBE

As is usual in all Premier Kits, every single item down
to the last Bolt and Nut is supplied. All chassis are
punched and layout diagrams and theoretical circuits
are included.

Five Easy to Assemble Kits are supplied :

VISION RECEIVER with valves, car-
riage 2/6.......... A
SOUND RECEIV

POWER SUPPLY UNIT wnth valves,
carriage 5/-

TUBE ASSEMBLY, carriage and packing
2O - b RN RN £2 18 6

This unit includes the YCR97 Tube, Tube Fittings
and Socket and a 6in. P.M. Moving Coil Speaker with
closed field for Television. The instruction book costs
2/6, but is credited if a Kit for the complete Televisor
is purchased.

£17.17. 0.

(including Tube)

Any of these Kits may be purchased
separately ; in face, any single part can be
supplied. A complete priced lise of all
parts will be found in the instruction book.

20 Valves are used, the coils are all wound
and every part is tested. All you need to
build a complete Television Receiver is a
screwdriver, a pair of pliers, a soldering
iron and the ability to read a theoretical
diagram.

Sensitivity ...

Sound Rejection
Adjacent Sound Re]ectlon

Sensitivity ... Lo oo 20uv.

The following sensitivity figures prove that the Premier Televisor Kits are
capable of reception at greater distances than any other standard commercial
kit or receiver whether T.R.F. or Superhet.
VISION RECEIVER

25uv for 15 v. peak to peak measured at the

Anode of the Video Valve.
Better than 40 db.
Midland Model.

SOUND RECEIVER
2 Vision Rejection better than 50 db.

Better than 50 db.

When ordering Televisor Kits
PLEASE STATE IF THE LONDON OR BIRMINGHAM MODEL IS REQUIRED

BRANCHES AT

207,
AND AT 152=-15 3,

EDGWARE RD.,

FLEET STREET,
All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.5
Terms of Business: Cash with order or C.Q.D. over £1.

EDGWARE ROAD IS OPEN UNTIL 6 p.m.

W .2 Phone:

AMBassador 4033

E.C.4 Phone:
'Phone: AMHurst 4723
Send 2d. Stamp for list.

ON SATURDAYS

CENtral 2833
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B.C.C. v

RADIO TELEPHONE
EQUIPMENT

The B.C.C. Mobile Radio-Telephone
Hlustrated here will give two-way
communication with the Fixed Station
up to a distance of 25 miles or with the
portable Pack-set up to 5 miles.

This B.C.C. equipment sets a new standard
in V.H.F. Communications Technique and
has been approved by the G.P.O. The
complete range consists of :

Fixed Stations ...Models LII1 & H{}
Mobiles ... ...Models L67 & H67

Pack Sets ... ...Models L45V & H45V
Hand Portables ...Models L45AV & H45AY
This equipment can be supplied to cover

any spot frequency in the 75-100 Mc/s or
150-185 Mc/s bands.

Power Pack 8In. X 5{in. x 3fin. (21 cm. X l4dem. x 8cm.) All enqui”‘es to:—
Weight T/R 18} Ibs. (Tkg.), P Pack 94 Ibs. (4.2k
1 sleht TIR 19 1hs. (ha), Power Pack tlbn (43ke)  MARGONI'S WIRELESS

The Transceiver is easily installed below the instrument panel

nf“n with the small power pack in any convenient place, The remarkably low TELEGRAPH Co. Ltd.,

THESE Size T/R. lljin. X 8in. X 4in. (30cm. X 21 cm. X 10cm.)

battery drain permits connection of the set to the car batteries, obviat- Chelmsford, Essex.
ing the cost and weight of auxiliary accumulators or larger dynamo,

BRITISH COMMUNICATIONS CORPORATION LTD. Gordon Avenue, Stanmore, Middlesex. Tel. GRImsdyke 1455

— M.R. SUPPLIES Ltd—

1 This month we are able to ofter some exclusive and remarkable bargains. Notwith-
| standing the sensational nature of some of these offers the material 1s new, perfect
and entirely satisfactory, as is to be expected with our merchandise. All prices
nett.
| KLEENAIR AIR CONDITIONING UNITS. For eliminatlon of dust, smoke, odour
| and absorption of Carbon-dioxide from the atmosphere. Fitted Delcosilent running
induction motor (no radio interference) and losed in h circular h

| 13}in, diameter with grille in front and louvres at the slde Operatlon 200/250 v.
A.C. For wall orceiling mounting, no holer: 0 watts. Colours :

R A D l 0 E v Ivory, Bronze, Blue or Green (give second choice). These umts benr a list price of
= T E I. l s I 0 N £8/18/-. We now offer & limited number brand new, at only 35/- each (des. 2/6).
(A\ ©150 have some of these Kleenairs for ldlo v.AC).

EXTRACTOR FANS Alr Conditioning & Eng{neer‘lng, Ltd.). Ogperation 200/230 v,
a"d Othel' INDUSTRIAL A.0., with ( jon motor. Eff 9in. ller, in 12in. square mount-
1 ing frame with rubber cushion. Colour Ivory only. " Air diuplucement 30,000 cub.ft.
E l E c T R 0 N I c s u b e c t s per hour, silent runnlng, These unlts bear a list price of 29/10/-. We now offer «
l limlted number, brand new, at only 52/6 (des. 2/6). Early application for above two

I items ls adviaed.

=SSy

E l E M E N T A R v & DELCO lNDVCTI.ON MOTORS (8haded Pole), A few of these, very slightly soiled

] at a fractlon oflist price. Dia. 3!11117.,lengm 3{in, External end ofrotoris provided
7 with metalstrapinstead of shaft. For 110 v. A.C. ortwo inseriexfor 200/240 v. A.C.
A D V A N G E D G 0 U R S E S Price 11/8each, two for 20/-, post paid. Also Hoover8haded Pole Motors,200/250 v,

| A.C. with double-ended shaft,frame 3iin, x 3}in., 1,200 r.p.m., 29/6 (des.1/-).

AUTOMATIC VOLTAGE REGULATORS (Carbon Pile). Automatically holds supply
DAYTIME | at any voltage between 180 and 230 v, A.C. Loading up to 500 watts. Containedin
ventiiated steel case 6}in. x 7iin, x 10}in. high, with terminal panel and pre-set

et = H controlknob on top. Easy tolnstall—diagram supplled. Idealfortelevision and lab .

@ Principles and Practice of Radio—1 year. work. Bentd weos 5706 Ciee, 416, g - S
i i i ing— LONDEX A.C. RELAYS. 220/250 v. A.C. coil. Type L.F. (unmounted). 12

= Telecommumcatlon Englneermg 2 years. H 2 change-over and one make 4 amp. switches, 19/8. Also Londex low-capacity

® Electronic Engineering G years (including one Aerial change-over type, operation 110 and 230 v, A.C. 2-pole c.0. at 4 amps, mounted

on baseboard 6}in, x 4in., 15/6 {des. either 1/-), We have a large number of miniature
[ Londex and otherrelayz—details on request.

year’s practical training in E.M.I. Factories) —

H H H SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS 200/250 v. 50 c. Fitted spindles,
leadx.ng to C & G full Technological Certificate. ol e e R e Lo DIt

® Marlne and All‘ Radlo Oﬂicers' COlll'SC (for ;Il:.l‘ldpelns;;e;iustcoverand flex, ready loruse 27/6. Het ofthree hands for 5/7in. dial,
P.M.G. Licence). SELENIUM RECTIFIERS, (All full-wave unless otherwise stated) D.C. delivery up to
14v.1.5 amp., 12/6. 14v.4a.,26/-, 28v,3a.,27/8. 42v.44.,37/6. 14v.64.,

also HOME STUDY l 29/6. 110 v. 50D m.a. (half-wave), 18/8. (Four of these wi.l provide mains voltage

i rectification and deliver full-wave rectified D.C. approx. 220 v. 1 amp.). Price offour,
£3 8/8 (des, 2/-). Very special offer of Funnel Cooled Industrial type High Duty

® Radio b TC]CVISIOI’I L Industnal Electromcs 1 Seienium full-wave Rectifiers. D.C. delivery ‘:io‘x.‘?o;mp::lhor 60 v. l%nmp%.,eltner
1 72/6. (These are listed at £8 each). A pair ridge supply 30 v, 50 amps.,
® Maths. o PhySICS' £7 the pair (des. 2/6), Also same type, palr in bridge to supply 80 v. 20 amga., £7

palr. Ortosupply 120 v. 10 amps,, £7 pair. Fourin bridgetosupply 240 v. 10 amps.,

B B : £13 the four (des, 5/(-).
Write for FREE BOOKLET to Dept 16 SOIL ENOIDS. Powerful model exerting approx. 40 1b, pull, Pot 3}in. x 2}in, withrock

. - ng arm mounted on 5in. bracket, 12/24 v, D.C., 10/6 (des. 1/
Associated with IPUBLIC ADDRESS SPEAKERS. Brand new G.E.C. 10 watt Pressure Unit (15 ohms
“H.M.V." coil—line transtormer incorporated) with 30in, all metal Projector Horn, £5/17/6
s alle aovg (carriagepaid Eugland). Or with 46in. all metal Exponential Horn, £8/15/-(carriage
i

MARCONIPHONE paid).
10 PEMBRIDGE SQUARE, NOTTING HILL GATE, LONDON, W.2 COLUMBIA STEEL TRIPODS for all P.A. speakers, ext. to 11ft. very strong and rigid, 55/~
Telephone: BAYswater 5131/2, . (des. England 5/-).

M. R. SUPPLIES Ltd., 68, New Oxford Street, London W.C.1
Telephone: MUSeum 2958
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ELPREQ NEWS

SOMETHING TO MAKE

THIS month why not make an electronic
timer, a device which can be put to dozens
of uses, i.e., if you are interested in photo-
graphy it can be used to control time ex-
posures or enlargings, etc. The instrument
can be set to any length of time from parts
of seconds up to 3 minutes ; after the pre-set
period the timer will switch other apparatus
on or off. Circuit diagrams and instructions.
2/3d. Complete Kit of Parts including valves,
mains transformers, power pack, laige and
small condenseis, sensitive relay, pot meters,
metal chassis, etc., §9/6d., post free.

MOVING COIL UNITS.

THESE are  perfect
. speakers in miniature.
The illustration of the
3 main parts shows speech
coil, dust cover and
permanent magnet. The
front is fitted with pro-
tective grill and the dia-
meter of the front is
13in. and the depth is
13in. Price 4/9d. each.

Note—these ¢an also be used as microphones.
We can also supply a suitable matching
transformer at 3/6d.

SALFORD SIGNAL GENERATOR.
THIS is a precision laboratory instrument

with a particularly fine attenuator and
R.F. meter, internally modulated and with
built-in power pack for working direct from
A.C. mains. Frequency range i3 §.5 to ss
mc/s. Limited quantity only, price £12/10/-
each plus partly returnable packing case and
carriage charge of 10/-.

THIS MONTH'S SNIP.

HIS is the communications receiver

type No. R.riss which is one of the
finest communication sets ever made, De-
signed by leading engineers and made by one
of our famous Companies, this receiver will
undoubtedly give you years of good listening.
Most readers will know it fairly well. The
receiver covers the broadcast bands, long waves
and medium waves, and short waves up to
20 mc/s. It contains 10 valves and r'eally
brings the stations in. August prices : £6/10s.
for a good complete receiver; £7/10/- for
same grade receiver tested and re-aligned;
£8/15/- for unused receiver ; or £9/15/- for
unused receiver tested and re-aligned. ]
plus partly returnable packing case deposit
and carriage charge of 10/-.

BELLOWS COUPLING.

PIES

THIS is a coupling unit for %in. spindles
which opcns and closes rather like a
bellows or concertina. It is very useful where
two spindles are out of alignment, and where
the device to be controlled screws in and out
such as in slug tuning. Price x/11.

CRYSTAL DIODES.

THE simple crystal set which will operate
without batterles is definitely coming

back into popularity again. The new german-

jum crystal diodes are ideal for these receivers

and are probably the cause of this new

interest. Price 3/6 each.

SERVICE DATA.
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,
Emmetson, Admnal, Crossley, R.C.A. Victor,
etc. Each sheet gives circuit diagrams an
component values, alignment procedure,
etc., etc. Price for the folder of 100 sheets
is £1. Post free.

Orders under £2 add 1/6, under £1 add 1/-.
all items at time of going to press. List 6d.

R
'(O,L
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TRANSMITTING VALVES

HE valve illustrated is the VT31. a
transmitting tetrode with an R.F. output

of 250 watts. The overall size of this valve
is 14}in. long by 61in. across the bulb. We are
able to offer this American made valve at
18/6 which is only a fraction of original cost.
So this is your chance to do some experi-
menting or to make that special piece of
evguipmem. Its heater is rated at 12 v. 8 a.

e have many other transmitting valves
in stock at equally interesting prices, we
list a few below and invite your enquiries
for any not listed :—
803 Tetrode 125 watts, htr. 1ov. sa., I0/-
805 Triode 125 watts, htr. 10v. 3}a., 10/-
813 Tetrode 100 watts, htr. 10v. Sa., 35/-
DETs Triode 25 watts, htr. 4v. 2a., 12/6
RK28A. See 803 above.
TZ40 Triode 40 watts, htr. 7.5v. 2.5a., 27/6
DET25 Triode 36 watts, htr. [6v. 1.25a., 1§/~
TZosg/20 Tiiode 40 watts, htr. 6v. 1.1a., 15/-
807 Tetrode, 30 watts htr. 6.3v. .9a., §/6
6L6 Tetrode 12.5 watts, htr. 6.3v. .9a., 8/9
6J6}dbl Tiiode 3.5 watts, htr. 6.3v. .45a., 10/6
35T Triode so watts, htr. sv, 4a., 38 -,
PLEASE INQUIRE ABOUT THER
TYPES.

RECTIFYING VALVES (MERCURY).
VU2 9600 m.A. @ 4,000v. htr. 4v. 9a., 7/6.
866A 250 m.A. @ 10,0c0v. htr. 2.5v. sa., 10/6
872 1250 m.A. @ 10,000v. htt. s v. 7.5a., 17/6
RZ1/150 150 m.A. @ 1,000v. hir. 4v. 4a., 1§/~-
VU508 1,co0 m.A. @ 8,000v. htr. 4v. 3a., 1§/-
GU21 3,500 m.A. @ 11,000V, htr, 4v. 112,45/~
OXI{?EE’IS{ TYPES WITH OUTPUTS UP TO
s o

RECEIVING VALVES.
WE carty a full range of all types ancient
and modein, send for special list, or if
in a hurry ask us to send your valves C.0.D.
We also stock Tungar Rectifiers, Voltage
Regulators, Photo Cells, Magnetrons, Cly-
strons, Thyratrons, etc.. etc. Send us your
enquiries.

EQUIP YOUR LABORATORY.

N the service room or the Jlaboratory,

you have often needed curient at various
odd voltages. We can supply a nansformer
which unmodified wilt give, 2, 4, 6, 8, 10 or
12v or by adding one additional winding of §
turns which can be done without dismantling
(there is plenty of room between the winding
and the laminations) any voltage between 1
and 13 may be obtained. Over 10 amps may be
drawn from this transformer at these voltages.
Price 12/6 ¢

PLUG & SOCKET.

€B-

THIS brass cased plug and socket is ex-
tremely robust and ideal for P.A. or
outside work. Ideal also for taking power to
units as it insulates the ends of the wires.
Contacts are quite suitable for carrying up to
10 amps so this can be used for lighting or
power. Price 2/6 per pair.

RELAYS.

MERICAN

made with
heavy duty con-
tacts. Sensitive

type which closes
at approximately
o 4 m.A., 12/6. Non-
sensitive type for
closing on 12-
24v, 4/6.

Postable items can be sent C.0.D. additional chargs aporox. 1/-.

EXTRA light wcight,
extia sensitive  for
high speed or radio control
work, weight only 1} oz,
closes on 2 mA, solid,
platinum change-over con-
tacts, adjustable pressure.
Price 13/6.

ONTACTOR for breaking
25 amps, coil voltage is 24v.
D.C., but with a 1e-wind or a
small rectifier these will close off
A.C. mains. Vety heavy duty
solid silver contacts. Price 1/6,
1§/- doz.

I)OST' Office  types.

Upright  mounting,
prices as follows : sensi-
tive types with coil re-
sistances of 2,000 ohms
and over with 1 pr. of
contacts 7/6, with 2 pr. of

contacts, 8/-, then 6d.
extra per pair of con-
tacts.

Medium sensitivity type
1,000 ohms and over
with 1 pr. of contacts,
4/6 extra contact as above.
Low voltage types coil
resistances of 100 ohms
and over with 1 pr. of
contacts, 3/6 extra con-
tacts as above.

T OTALLY
enclosed,
in bakelite, this
telay has a 24v.
coil but can of
course be re-
wound for mains
operation. Its
contacts are suit-
able for breaking
20 amps. Price,
4/6, 48/- doz.

IMPULSE OPERATED RELAYS.
THIS is sometimes known as Selector
Switch 10B. It consists of a solenoid,
the armature of which is connected to a
1atchet whecl so that each time the solenoid
is enezgised the ratchet wheel moves round one
notch. Secondary switches are built-in which
permit : continuous running, inching, follow-
ing a four position switch and undoubtedly
a %mst of other opeiations. Articles have
apcared in journals showing how these may be
operated by radio impulses and thus control
models. Price 3/9 each, 36/- per dozen.

OUR BARGAIN CORNER.
IT will pay you to find time to call upon
us at our Ruislip Show-rooms. Our
¢ Bargain Corner ” is particularly popular as
there are truly bargains to be picked up. For
instance last month we had H.R.O. recciveis
at only 30/- each, not complete, of course, but
undoubtedly real bargains. Our premises are
very close to Ruislip Manor Underground
Station. We close Wednesday afternoon, but
are open until s.30 p.m. on Saturday.

Good stock of

Telephone: Ruislip 780

\JPRE[EIH/V FQUIPAMENT (2) ELECTRON HOUSE, Windrmill il, RUISLIP MANOR, MIDDX,
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THE PROVEN

LONG-DISTANCE

AERIAL |

TYPE

Specially designed for long-distance reception. In actual
tests greater signal strength has been received than
from any standard aerial, due to the fact that the FA22
is an engineered array which can be safely erected in
the most exposed positions and has many other unique
features. The special TELECRAFT pole-mounting device
gives perfect balance, together with easy rigid fixing at
almost any point. All connections guaranteed water-
proof. Mast clamp is adjustable to fit any mast 14"-3”
diameter. No extra struts are necessary as the unit
provides its own * Cantilever ' supports.

AERIAL COMPLETE
less Mast & Lashings - - - £5.12.6

LONDON AND MIDLAND FREQUENCY
L8 Adjustable lashing, 22/6. 2in. or 4in. Mast, 30/- per pr.

Dealers Report GOOD RECEPTION
from these areas with this Aerial
LEEDS SWINDON HASTINGS

BURNLEY " IPSWICH WORTHING
LIVERPOOL MONMOUTH CHICHESTER
COLWYN BAY DOVER PORTSMOUTH
LLANDUDNOG MARGATE PETERBORQUGH
SWANSEA ROSS-ON-WYE SOUTHWOLD
BRISTOL WELSHPOOL DONCASTER
BRIGHTON DEAL ETC., ETC.
BATH FOLKESTONE

DEFINITE PROOF THAT THE FA22 IS A TV AERIAL
OF OUTSTANDING MERIT

ASK YOUR DEALER ABOUT IT or in case of difficulty write to :—
HEAD OFFIOE & SALES :

TELECRAFT

LIMITED

Specialists in the Manufacture and Design of TV
Aerials since 1937

QUADRANT RD., THORNTON HEATH, SURREY
THOrn'ton Heath 2985
Depots : BRISTOL, BIRMINGHAM, WORTHING

O it will b
plevsed & toatn Yhal
plory 9y
w2, U frcltsy.
- Wbeaeirtldllon spice
will weedin boldos sebvvie

STABILITY RADIO COMPONENTS LTD,

COMMERCE ESTATE, WOODFORD AVENUE,
LONDON, E.i8.
BUCKHURST 6501/2

WILLIAMSON AMPLIFIERS

1 built to specification—W.W., August [949

The fidelity of reproduction given by the Williamson
Amplifier is now an accepted standard throughout
the world. This high standard is made possible by
the following important features.

@ Specially designed output transformer.
@ Low phase shift.

@ Heavy feedback, which includes the output
] transformer and all the valves.

These features make possible :

@ Low linear distortion, with less than 0.1 per
cent. harmonic content.

@ Low intermodulation distortion.
PRICES :
Amplifiers . . . . . from £19 19 0] p\,
Pre-Amplifiers. . . from £8 0 0]
Tuners .. ... .. from£10 10 0O Plus tax

Full detalls from the manufacturers :

GOODSELL LTD,
40, GARDNER STREET, BRIGHTON, SUSSEX

Telephone : 26735

| Demonstrations at :—

HOLLEY’S RADIO STORES, CAMBERWELL
H.P. Terms Avallable
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[udspeakers

AEGISTERED TRADE MARI

The unrivalled series of medium and heavy

20 WATT duty P.M. reproducers.

AL/s CABINET
4 LOUDSPEAKER
incorporating

Goodmans 12" Audiom 60.
A Finish: natural polished
seasoned mahogany.

Size : 17" x 17" x 8§".

List Price : £II ss. Meet us at the & "

. eav uty
Connection : two-way moulded plug and socket. RADIO SHOW m““‘y" atio
Available with transformer, £2. 10s. extra. Sept. 6-16. Stand 85. “"‘g‘sfg{'&‘;’.}.

Mode! 4

GOODMANS INDUSTRIES LIMITED

Lancelot Road, Wembley, Middlesex. Telephone: Wembley 1200 (8 lines). Telegrams: Goodaxiom, Wembley

Reliable

N areas where the cost of installation and maintenance
of line communications is prohibitive, the Redifon
GR. 49D comes into its own. Many hundreds have already
been supplied for small communities, oilfields, forestry
workings and similar assignments. Equally suitable for
static or mobile installations, the set is a complete transmitting
and receiving station and can be used for point-to-point or
ground-to-air services with both C.W. and R.T. fucilities.
Radio Telephony operation is as simple as using an ordinary
dial telephone, and the fully tropicalised design ensures low
operating costs and complete reliability under the most
adverse climatic conditions. Contact Redifon for full details.

”L‘d ifon

Radio

REDIFON LIMITED, BROOMHILL ROAD, WANDSWORTH, S.W.138
DESIGNERS & MANUFACTURERS OF RADIO COMMUNICATIONS & INDUSTRIAL ELECTRONIC EQUIPMENT. Phone: VANdyke 5691

Radio Communications Division

33
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Diayram sy courtery of
MeGraw Hill Pub'g. Co. Ine.

o e s ~7.

for balanced and unbalanced measurement at frequencies between 1 Mc/s and 100 Mc/s.

L

THE WAYNE KERR LABORATORIES LIMITED, NEW MALDEN, SURREY. PHONE: MALDEN 2202

The Revolutionary

GOLDRING OKERIN

Headmaster
HYPERFIDELITY

PICK-UP - WAXES

= DI-JELLS
- COMPOUNDS

Electrical Engineers know the variety
of uses for which Okerin waxes are

With an interchangeable Pick-
Up Head for every type of record.
Supplied in attractive Display

Carton complete with Gold-
ring Tonaliser and Transformer produced.

* ‘ We are constantly meeting the special
Goldring Products include : need for industrial purposes and this
service is at your disposal. Just let

PICK-UPS, PICK-UP HEADS,
SAPPHIRE JEWEL POINT us know your requirements.

NEEDLES, AND RADIOGRAM
ACCESSORIES. Telephone : Temple Bar 5927

Write for full Descriptive Lists and Technical Information.

ASTOR, BOISSELIER & LAWRENCE LTD.
E R w I N s c H A R F Sales Dept.: Norfolk House, Norfolk St., Strand, W.C.2

49-51a DE BEAUVOIR ROAD, LONDON, N.1 [ Works & Laboratories: West Drayton, Middlesex
Telephone : CLISSOLD 3434
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ANTIFERENCE
67 BRYANSTON STREET - LONDON-W:-|

By the introduction of this pole mounted
type the manifold advantages of the fam-
ous ‘Antex’—stronger signals, reduction
in interference and its highly directional
properties—are brought to the outlying
areas. Simple in design, simple to instal,
the ‘Antex ' is essentially a trouble-free
aerial.

The impedance is 70-80 ohms; forward
gain 5.0 db (approx. 2 db greater than a
normal ‘H’ array); front/back ratio
22.0 db; weight I4lb.

MODEL XP ‘ANTEX' for London Area.

MODEL XP/B 'ANTEX'* for Birmingham Area.
Complete with pole mounting fitting

Retail Price £2. 3. 0.

The Electrical and Mechanical Design is fully pro-
tected. Pat. No. 630795 & Prov. Pat. |2178/49 &
Reg. Des. 859630.

CHINMNEY LASHING TrPE

=

LIMITED

Wm«ﬁvggxoph/
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“LONG-PLAYING”

GRAMOPHONE EQUIPMENT

Call and hear 33: r.p.m. apparatus at Webb’s,
giving high-fidelity reproduction with almost
non-existent surface noise—a revelation in
general realism.

CONNOISSEUR DUAL-SPEED MOTOR.

A precision-made mechanism, giving either 78 or 33% r.p.m. at the turn
of a switch. A.C. operated 200/250 volts, £13/15/0. Plus P.T. £5/19/2

CONNOISSEUR ¢ SUPER LIGHTWEIGHT” PICK-UP.

Has three interchangeable heads for Standard, Microgroove and older
standard recordings. Low downward pressure of 10/12 grams for
standard recordings, and s/7 grams for microgroove.
Price of Pick-up with-One Head £4/0/0. Plus Purchase Tax £1/14/8
Extra heads cost each £2/10/0. Plus Purchase Tax £1/1/8.

Transformer 15/-.

“ COSMOCORD GP.20 "’ PICK-UP.

A high fidelity crystal pick-up taking interchangeable heads for standard
and microgroove work. Output 0.5 volts at 1,000 c.p.s. Permanent
sagphire. Has automatic bass boost allowing direct fitment to domestic
radio.

Price with one head, £2/10'0. Plus Purchase Tax £1/1/5.
Alternative head, standard or microgroove, costs £1/10/0, plus 13/4
Purchase Tax. Pressure automatically adjusted by changing the head,
being 12/14 grams for standard, and 6/10 grams for microgroove.

DECCA * 3378’ DUAL-SPEED HIGH FIDELITY PLAYING
DESK.

Built in strong wood case, covered leather cloth with carrying handle.
Size 15} x 1371 x 6}in. high. Robust constant speed induction motor
giving both 334 and 78 rp.m. Two interchangeable 3-pin plug-in
pick-up heads with sapphire styli : for 331 and 78 r.p.m. records. Differ-
ence in weight of heads provides automatic weight compensation.
Spring balanced arm.

Price £11/14/5. Plus Purchase Tax £5/1 7.

DECCA ‘ 33A "’ OPEN TYPE PLAYING DESK.

Robust, constant speed 33} r.p.m. motor, rubber covered turntable.
Lightweight pick-up with spring balanced plastic arm, replaceable
crystal capsule with sapphire stylus.

Price £6/4/2. Plus Purchase Tax £2/13/10.

DECCA **'33B " PLAYING DESK WITH LID.

Same specification as ““ 33A ** for motor and pick-up. Fitted in leather
cloth covered wood case with lid.
Price £8/86. Plus Purchase Tax £3/13/0.

DECCA ** 33C " PLAYING DESK WITH LID.

As model “33B” but fitted with * Decca ffr " lightweight pick-up,
cither type “ C” 850 ohms impedance, or type “D ™ 4,200 ohms
impedance.

rice £8/8/6. Plus Purchase Tax £3/13/0.

DECCA *“ LONG-PLAYING *’ HEADS.

For fitment to existing standard type ‘“ Decca ffr ** pick-ups. Supplied
with a compensating counter-welght. Type “ C* 850 ohms, and type
“D” 4,200 ohms.

Both types, price £2/8/0. Plus Purchase Tax £1/0/11.,

Webb’s Radio, 14, Soho St., Oxford St., London, W.1.
Phone: GERrard 2089. Shop Hours: 9 a.m.—5.30 p.m. Sats 9 a.m.~1I p.m.
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PRICE ONLY

Ex-U.S. Tuning Range ""E

CLYDESDALE'S
PRICE ONLY

19/6

Circuit diagram supplied with each unit.

150 WATT RIG COMPONENTS OR V.F.O.

** constitutes a basis for a 7 Mcis ECO stage
with 2 PA assembly capabie of handling 150 watts.
Numerous components Include a double spzced 125 Pf. PA variable with
S.M. drive plus a 150 Pf. variable condensers with micro-drive.
tank coils and low loss switches.
Enclosed ina black crackled case 12 x 93 x 83in. with handles.

THAT «“«SHARP CHANNEL"” Q5’er

BC-453 (and equivalent ARC-5 series) Command Receiver is quite effective and justi-
fiably popular as a sharp channel L.F. system to follow any cenventional communication
receiver having an |.F. of 190 to 550 kc/s. :
Except for rewiring the hearer circuit (24 volt as is) to conform with the supply available.
no further major modifications need to be done.

% The BC-453 makes an excellent car radio for M.W. reception, ..nd can be readily modified by
installing the CARLTON COIL UNIT, price 10/6d. from us, correcting the valve heater
cireuit to conform with supply available, and installing a speaker and HT Vibro-pack.

CLYDESDALE'S

The receiver operates with an |.F. of 85 kefs

CARRIAGE
PAID

63/-

Tapped

CARRIAGE
PAID

consisting ot
4a.

Power Unit,
transformer — 3/4v.

plus an outlet for the

for

one LT

the

A.C. Mains Power Unit with Built-in Modu-
lator. For W/S 36 Transmitter.
A complete 110 to 250 volt cycle A.C. Mains
supply
rectifier,
etc., at 3.25-0-3.25v. 8a. winding supplying the
6.3v. circuit of a built-in medulator,
for swinging a transmitter carrier of |00w. input,
supply of an external
transmitter. A 200-0-200v. 50 mfa fully smoothed
supply for bias needs a second transformer (H.T.)
500-0-500v. 2060 m/a. (twice) rectified and smooth-
ed, one supply for the internal modulator, the
second supply is carried to an outlet for external

suitable

Brand New.

Hybrid Unit M1-7182 by RCA,

This uni= is electrically similar to an A.C.
Bridge consisting of four arms (3/600 ohm.
and |/fvariable).

When the bridge is in balance, no signals are
inter-transferred. Frequency range 300-3,000
cycles. |1 x 104 x 64in.

Finished Dove grey complete with instruc-
tion book and circuit.

CLYDESDALE'S 45/

PRICE ONLY =

5 Valve Superhet Feeder.

Type 78 Superhet ** feeder ”’ receiver unit
with a frequency range of 2.4 to 5 and 5.8 to
13 Mc/s in two switched bands. This receiver
can be easily modified for use with a Mains
power unit.

FEATURES : Built in 100 kecys crystal sub-
standard. 53 : | ratio frequency calibrated
drive. Dessynn trimmer control provides a
I5 Kcfs remote variable tuning control.
Hluminated dial etc.

Originally intended for a 26v. heater supply, but
can be very simply altered for standard input.
CLYDESDALE’S 47 6 CARRIAGE
PRICE ONLY / PAID
Circuits supplied with each unit.

{9in. Rack Mounting A.C. Mains Power
Unit type 3.

A complete A.C. Mains power supply with
variable input voltage tappings, switched
0-200/210/220/240/25C and fitced with 0-300
VDC. and 0-150 m/a. Meters in HT. output
circuits.

Double choke smoothing with paper con-
densers and 5Z4 rectifier Output 200VDC
40 mfa. and 6.3v. 3a, An extremely versatile

ower pack.
: £3/19/6 AME

CLYDESDALE’S
PRICE ONLY

Order direct from :—

suppLy 2BRIDGE STREET

use. Valves include: 3/6C5, 2/807 and 2/AVI Cl YDESDA’
CLYDESDALE'S £12/10/0 CARRIAGE - CO.LTD. GLASGOW - C5
PRICE ONLY PAID { Phone: South 2706 Visit our Branches in Scotland, Eacland and Northern Ireland
Extension Loudspeakers
@ Superior Quality.
@ Superior Appearance. .
@ Greater Reliability.
@ Better Value.
@ Advance Design.
® MINOR
52’6
® BABY
396
HRoberts,
e ® MAJOR
65/-
With Transformers a
JLOW ATTEN| 1MPED | ATTEN, LOA s | few shillings extra.
TYPES | OHMS d‘%,;’;}_ oD, All fitted with ‘‘ Out-
THE LOWEST EVER |21 72 117 fon 036 of -sight '*  volume
] 5 BABY. controls.
CAPACITANCE OR [ A2 [ 74 | 1.3 [024]0.48 e DT
ATTENUATION | A34/73 |06 1.5 088 i e BONNIE 49/6 e JUNIOR 59/6
LOWCIPAC] CAPAC [IMPEDATTER] e STANDARD £4 4 0 e DE LUXE £4 15 0
IMMEDIATF TYPES. | A2 | OHMS|B10%21 OD. © CONSOLE £6 15 0 e PRESTIGE £12 19 6
D[I/V[”/[J C1 123|150} 25036 = )
PCH (102 [132 | 3.1 |0.36 bt
SPECIALISTS 1V Apspacep SN 163 1173 13.2 10.36 C
ARTICULATED CABLES sivcersos | €2 | 63 1171|245 044
5.5 (184 2.8 |0.44 |
TRANSRADIOLTD. 5.4 197 1.9 [0.64 RADIO LTD., BAFFLETTE HOUSE, BATLEY, YORKS.
CONTRACTORS TO M.0. GOVERNMENT 4.8 (220! 2.4 [0.64 - %
| T T3 Y, 4.1 [252 | 2.1 [1.03 RO Dealers who experience difficulty in obtaining

| | supplies should order direct stating usual wholesalers
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INTRICATE PARTS

but not too
intricate
for

Formers, Aerial Insulators, Valve Holders, etc.
PERMALEX

A High Permittivity Material. For the construction of

Condensers of the smallest possible dimensions.
TEMPLEX
A Condenser material of medium permittivity. For the

BULLERS LOW LOSS CERAMICS construction of Condensers having a constant capacity at

all temperatures.

BULLERS LTD., 6, Laurence Pountney Hill, London, E.C.4 Phone : Manslon House 9971 (3 lines)

Telegrams : *' Bullers, Cannen, London " Manchester Office : 196, Deansgate, Manchester

Equipment
without
Equivalent

MARCONI TEST EQUIPMENT is without
equivalent. Signal Generator TF 801A,

il e i for instance, has the unique feature of contact-
T\'\e V\arCO“‘ ? less waveband selection thereby eliminating

“ A\- the variable factor of r.f. contact resistance. The instrument, which is
S\G steadily growing in popularity, has a range of 10-300 Mc/s and 2 maximum
ERN‘OR output of 0.2V r.m.s. at a source impedance of 75Q. A.C. mains operated,

GE“ it provides both wide and narrow band modulation — internal and

TF 80\ A external — is directly calibrated in frequency and is fitted with an incre-

=== T Pe mental control. Truly a distinguished example of Marconi ascendancy

\ in signal generator design. Full specification available on request.

MARCONI INSTRUMENTS LIMITED

ST. ALBANS, HERTFORDSHIRE - Telephone: St. Albans 6161/5

Northern Office : 30 Albion Street, Hull . Western Office: 76 Portview Road. Avonmouth . Midland
Office + 19 The Parade, 1 ington Spa - Southern Office & Showrooms: 109 Eaton Square, London, S.W.1

Please ask for folder
“ SUMMARY OF
COMMUNICATIONS TEST GEAR **
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RECEIVERUNITS
TYPE 25 The
Receiver section of
the TR1196 equip-
ment, Easily cor-

verted to an alli-

wave receiver, 6

valve superhet. Sup-

' plied with the 6
brand new valves:

2 EF3o; 2 EF39;:

| EK32; | EBC33.

0 Full details and cir-

cuits supp'ied free
-

& with each unit. These
- units are slightly
store soiled

- ]
Torld Renqroned fu'Sehvices R.(«'ah‘lig LASKYE . PRICE,

Carriage 2/6 extra,
The Receiver Type 25. Less valves. LASKY'’S PRICE, 8/6.
Carriage 2/6 extra.
RADAR INDICATOR UNITS. BRAND NEW IN ORIGINAL
WOOD TRANSIT CASE. Contains 2 cathode ray tubes, | 6in.—
VCRS517, and | 3in.—VCRI39A. Also the following valves : 3 SP6I ;
1 6)5;3 EAS0 ; i DI. Dozens of components, including 7 pot/meters,
resistances, condensers, etc. Enclosed in metal cabinet, size : 12in. x 9in.
x [9in. Weight 40lbs.

LASKY’S PRICE, 7%/6d. Carriage 7/6d. extra.

EX A.M. COMMUNICATION RECEIVER TYPE RII55. Brand
new in wood transit case. Aerial tested before despatch. Supplied com-
plete with 10 valves. Cireuit : B.F.O., AV.C., R.F.,, AM.P, 2 |.F. stages,
magic eye, ete. 5 Frequency ranges : 18.5-7.5 Mc/s ; 7.5-3.0 Me/s ; 1500-
600 Kefs ; 500-200 Kefs ; 200-75 Keys. Full modification data and circuit
details supplied free with each receiver.

LASKY’S PRICE, £12/10)-. Carriage in wood case, 7/6 extra,

Complete kit of parts, including output valve and rectifier for building
power pack and output stage for the R1155 Receiver, as described in the
modification instructions. PRICE 56/- complete. Carriage Free.
The above power pack and output stage, fully assembled in black crackle
steel case ready for use. PRICE, 79/6 complete. Carriage 5/- extra.
The RII55, as above. Only slightly store sciled. PRICE, £10/10/-.
Carriage 7/6.

(Opposite Paddington Hospital)

THE VIEWMASTER. The television set you can build at home,
from standard parts. London or Midland versions. Send today for
32-page iliuserated instruction book and 8 full size working diagrams.
Price §5/-. POST FREE. All components for building the Viewmaster
available from stock for immediate delivery.

PRE-AMPLIFIER for the Viewmaster, full data and circuit price
I/-, post free. Kit comprises the following : | chassis with screened
valve holder, 5 condensers, 5 resistances, 2 coils and valve, price
44/10. The pre-amplifier kit less valve, 23/6. Please state London or
Midlard when ordering.

SPECIAL OFFER. 2 VUIII E.H.T. Rectifiers. Two for 7/-. Post and

iy t in their original cardboard* cartons. Make

packing, I/6.
INEXPENSIVE

equipment. Data book No. 4. Revised and enlarged edition.
PRICE 2/6 PER COPY. Post Free.

LASKY’'S ARE FIRST

AGAIN! Special Buy.

TYPE 6501 CATHODE
RAY TUBES.

9” magnetic deflection, 6.3 volt

heater. Working E.H.T. 5,000

volts. Brilliant black and white picture,

flat face. Full data and connections

supplied with each tube,

LASKY'S SPECIAL PRICE $%%/6

Insurance and carriage per passenger train

v

¥

10/- extra, Supplied complete with suitable
square white mask and safety glass as iflus-
trated. These cathode ray tubes are supplied

no mistake, they are genuine black and

white television cathode ray tubes, and
are not Government surplus,

TELEVISION. Using Ex-Government surplus

SPECIAL OFFER VCRY97 Ex-GOVT, CATHODE RAY
TUBES. Brand new, fully guaranteed. LASKY'S PRICE 22/6.
Carriage and Insurance 7/6 extra.

ANTENNA ROD SECTIONS. Each rod is steel heavily copper
plated, 12in. long. Any number of rods can be fitted together.

LASKY'S PRICE 2/6 PER DOZEN. POST FREE.

SPECIAL OFFER 3 DOZEN FOR 6/-. POST FREE.

Send 24d. stamp for a copy of our current stock list of Ex-Government and new radio and radar equipment, The Lasky's Radio Bulletin.

370, HARROW ROAD, PADDINGTON, LONDON, W.9

Telephone : CUNningham 1979
Thursday, Half day.

Hours : Monday to Saturday, 9.30 a.m. to 6 p.m.

BRIERLEY
“RIBBON'" AND “ARMATURE'*
PICKUPS

THE USE OF BRIERLEY PICKUPS AND 2-SPEED
TURNTABLE WITH L.P. DISCS

The characteristics of BRIERLEY PICKUPS due to the
uncompromising pursuit of extremely low mass of the moving
parts with the associated greatly extended frequency
response, are particularly essential on L.P. discs where the
top resonances of all pickups is unavoidably about an octave
lower than on normal shellac pressings.

*“ REPRODUCTION OF RECORDS—I ** deals with the
correct use of low output wide range pickups giving precise
constructional and assembly details of essential associated
equipment.

Obtainable from your local-bookseller, radio shop or direct.

Price 3/6. By post, 3/11.

We apologise to those who earlier in the year had to wait
for their copy of this booklet ; delivery is now by return.

J. H. BRIERLEY’ (GRAMOPHONES & RECORDINGS) LTD.

IS, TITHEBARN STREET, LIVERPOOL,  EEEEE——
Al

INIERFERENCE

No adverse effect. In stocks.
P444 (plug-in). P445 (screw-in).

ESSEX

ariey

AF.BULGIN &COLTD

BYE PASS RoOAD, BARKING,

LEVISIO

RiPpleway 3474 -9 38

REGD. TRADE MAAR

P,UW ER R

v

il

Telephonas WOOLWICH 1822 =1426
CAMBRIDGE RQW:* WOOLWICH « S8
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One of our eccentricities is that we are concerned to give  factory for about three months when ‘‘sound on vision’

Ultra TV Dealers as much help as possible in installing and
servicing Ultra TV receivers. We take the view that accidents
can happen. Components can fail. No TV that has ever been
made has been immune from trouble of some kind or another.
But 90 per cent of the difficulty in coping with breakdowns is
diagnosing what has gone wrong. That is why we have always
taken so much trouble in the preparation of
servicing information for the benefit of Ultra
TV dealers. This information not only takes
the form of Service Sheets that are available
immediately sets are in production, but also
includes, for example, the issue, monthly, of a
publication we call ““TV GEN,”’ which gives

bR}

up-to-the-minute “gen which will help Ultra television
Dealers’ servicemen.

A feature of recent issues of ““TV GEN’’ has been extracts
from the log books of the fellows in our Service Department
who deal with telephone enquiries. For example, one of our
Dealers recently *phoned us on a matter that was troubling

him. A particular Ultra TV set had been perfectly satis-

ULTRA®

eccentricities
NUMBER ONE

WIRELESS WORLD 39

appeared, due to one particular valve becoming microphonic,
which when replaced, overcame the trouble. After about three
months, however, the same trouble appeared again. The reply
we gave on the ’phone, and printed in *‘ TV GEN"’, was that
the set was in use where signal strength was exceptionally
strong, and we thought, therg[bre, that the variable
sensitivity control probably was set at, or near,
the high attenuation end of its travel, making
the cathode and the suppressor grid of the
valve in question some 8o volts above earth,
which tends to produce microphony. Hence, in
areas of very high signal strength a suitable
aerial attenuator should be used; so that
the variable sensitivity control can be used for normal
adjustment and set at a position which does not *‘encourage’’
microphony .

Such “‘eccentricities’’ as this help to give Ultra TV
Dealers confidence in our products, and in turn, they can
give the very best advice and service to both potential
and actual owners of Ultra radio and television products.

ULTRA ELECTRIC LIMITED
WEFSTERN AVENUE -

ACTON - W.3.

ALNICO ALCOMAX HYCOMAX

This Photo Electric Ex-
posure Meter made by
The Pullin Optical Co. Ltd.
incorporates a Sintered
Alcomax IT Magnet.

MUREX LTD. RAINHAM - ESSEX - ENGLAND

Telephane : Ramham. Essex 240

LONDON SALES OFFICE

CENTRAL HOUSE - UPPER WOBURN PLACE - W.C.| -

Where smail
with high magnetic efficiency and
stability are required sintered
permanent magnets are essential.

complex shapes

Telephone : EUSton 8265
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FOR THE DISCRIMINATING PA MAN

PORTABLE BATTERY, MAINS AMPLIFIER BM40

N

An attractive appearance and unique construc- §
tion combined with first-rate performance give §
this instrument a hallmark of distinction. Peak \\\
power 40 watts, 30 watts undistorted. Designed \
for both A.C. Mains and 12-volt battery opera- §
tion. Provision for independent electronic §
mixing of two microphones'and one gramophone §
channel. Built-in vibrator. Special tone control §
circuit, with independent bass boost: and \
cut, and treble boost and cut. §
These and many other features make the BM4go §
the most up-to-date amplifier available. §
List price £45. %
N
x\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\§

MOBILE CAMPAIGN OUTFIT MAIS

2 T T T TN

)

7

An ideal. equipment for mobile applications,
giving crisp, clear messages. The outfit com-~

§ prises : 15 watt amplifier for either 6 volts or
\ 12 volts operation; hand microphone type
\

§ M.C.B., and co-axial weatherproof loudspeaker.
§ A gramophone input and battery-saver switch
\ are incorporated.

\ List price £42.

N

|

SO A A AN A A\

30 WATT PORTABLE AMPLIFIER PA30/8B

| . \

A 30 watt amplifier for public address men. \
Inputs for moving coil or ribbon microphones §
and gramophone. Tone control. Illuminated \
panel and output signal level indicator. Outputs : §
7.5, 15 ohms and 100 volt line. Operates from §
200/250 volts A.C. mains, or 12-volt battery §
when used with battery adaptor unit type LT3o0. §
An ideal equipment for P.A. vans, general §
installations and outdoor requirements. Supplied §
in a handsome portable case. §
List price : PA30/B Amplifier, £35. §
LT30 Battery Adaptor, £12 10s. §

N
&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

BIRMINGHAM SOUND REPRODUCERS LIMITED

CLAREMONT WORKS, OLD HILL, STAFFS. TEL.s CRADLEY HEATH 6212/3
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Important trends in valve design

MULLARD ELECTRONIC PRODUCTS LIMITED have pleasure in
introducing a new series of advertisements which will describe
important trends in the design of receiving valves. Special
emphasis will be laid upon television, and forthcoming announce-
ments will deal with basic developments from the Mullard
laboratories. In this connection it is undoubtedly correct to say
that the successful penetration of world markets by British Tele-
vision Manufacturers is largely dependent upon valve and tube
technique.

Mullard have borne this vital factor in mind in their develop-
ment programmes, and are already able to offer setmakers valves
specifically designed for efficient television reception under all
conditions and by any system. This, coupled with the established
Mullard network of overseas distribution, will enable exporters
to attack new markets with considerable advantage .

Once again, Mullard invite readers of the * Wireless World” to
apply for reprints of this important series of advertisements, the
first of which will appear in the September issue. Requests should
be made to the address below.

Mullard :zpovse
RADIO AND TELEVISION

MULLARD ELECTRONIC PRODUCTS LIMITED, Century House, Shaftesbury Avenue, London, W.C.2

MVM 13¢
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TYPE 8D5

Bulb diameter, §in. max.
Seated height, |{}in. max.

FIRST Noval Based Low
Microphony Pentode Amplifier

Type 8D5 fulfils the long outstanding requirement for a low
microphony single ended valve of small overall dimensions.
The outcome of 18 months’ intensive development and
experimental work, this valve exhibits the lowest hum and
microphony factor commercially attainable in a miniature
type at the present time.

Type 8D5 is primarily designed for use in the early stages of
high gain A.F. amplifiers. By virtue of its thorough screening
and the careful choice of base connections employed, it is
also suitable for R.F. amplification up to 30 Mcss.

CHARACTERISTICS
Heater Voltage ... 6.3 volts
Heater Current ... 0.15 amp.
Anode Voltage ... 300 volts max.
Screen Voltage ... 125 volts max.
Mutual Conductance .. K25 mANV
Anode Impedance ... ... 23 meg.
INTER ELECTRODE CAPACITANCES
Input ... 4.0 pF.
Output 4.0 pF.
Control Grid to Anode ... 0.0l pF. max.

Application Notes

Although the valve "may be used successfully the order of 20 uV when the grid input impedance
when mounted in.any position, it will retain its is 2 megohms and a P.T.F.E. socket is employed.

characteristics better when the axis is vertical. If no ‘ hum-dinger

is used, the heater lead

Residual hum is caused by capacitances between connected to pin No. 4 should be earthed,
pins and between contacts in the socket ; it is of together with connections to pins |, 6 and 9,

WRITE NOW TO DEPT. 4530
for data sheet on the above valve.

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.

BRIMAR

TECHIICAL ADVICE SERVICE
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NEW TRUE

INTERCHANGEABLE ON THE FIDELITY PICK-UP

—

Long-playing micro-groove records are here. And so is SOME CHARACTERISTICS
. . GP-19 HEAD
the GP.19gLP Head, specially. made for them. It is Quiput §y. at 1,000 cps—s 10 20
o . t t
interchangeable with the Standard GP.19 Head on the o i ey IR ©
o o Range 30-10,000 c.p.s.
famous GP.20 Pick-Up. The man with a GP.20 and L nzedle’p,essm_“ oo
. P ) virtually eliminates record wear.
these two heads is equipped for the finest possible e
reproduction from any record—standard or micro- Output }v. at 1,000 C.p.s.
Response is flat from 30 c.p.s. to
groove, 78 or 33% r.p.m. 3,000 c.p.s. with a rising character-

1stic above this frequency.
Needle pressure 7 grams.

GP-20 Complete pick-up with Standard Head .. o4 .. £2 10 0 ] ESIll HEADS,
Automatic bass-boost without ad-
(plus 21/5 P.T.) ditional equalisers
GP-20LP Complete pick-up with Long Playing Head .. .. £2 10 0 Can be fitted to domestic radios.
(plus 21/5 P.T.) Needle wlk and motor rumble
GP-19  Standard Head as fitted to GP-20 4 I [ I negligible. ,
(plus 13/4 P.T') Unbreakable and non-hygroscopic

. crystal element.
GP-I9LP Long Playmg Head as ﬁlled to GP-20LP 0o .. £1 10 O Permanent sapphire s[ylus elim-

(plus 13/24 P.T.) inates needle change.

o@@@_@‘ COSMOCORD LIMITED : ENFIELD - MIDDLESEX
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Providing technical information, service and advice in relation
to our preducts and the suppression of electrical interference

THE BANDWIDTH OF
TELEVISION AERIALS

Dealers and Service Engineers
often ask us for data concerning the
bandwidths of our range of tele-
vision aerials.

This question falls into the
“ How long is a piece of string ? ”
category.

Itis very natural for this question
to be asked, however, Llecause
satisfactory television picture reso-
lution is intimately bound up
with it.

During the ‘last war bandwidth
was an all important parameter in
radar technique, particularly for
accurate target ranging, where the
shape of the leading edge of the
received pulse had to be main-
tained within close limits.

Furthermore, aerials, feeders and
input circuits were lavishly de-
signed with little regard for expense.
In these circumstances controlled
and repeatable bandwidths were
achieved.

When one asks the question
“ What is the bandwidth of your
L.700 aerial ? ” they should say
*“1 have your model L.700 aerial.
It is conn-cted by 57ft. 43in. of
L.6oo feeder 10 such and such a
make of receiver; what is its
bandwidth ?”

In other words the bandwidth of
an aerial depends upon the follow-
ing psrameters :(—

1. The intrinsic bandwidth of the
aerial, with its active dipole
short circuited at the centre.
(To some extent dependent
upon height above ground.)

2. The length and characteristics
of the feeder to which it is
connected.

3. The magnitude and phase of
the input impedance of the
receiver.

We can take a complete installa-
tion and measure the impedance
across the input circuit of the
receiver by at least three methods.
There is the slotted line method
devised originally (we believe) by
Bruckmann ; there is the Impedo-
meter, which is a short section of
low loss line using two directional
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couplers and an electrostatic probe,
and thirdly an admittance bridge
of special design.

Having measured the impedance
variation with frequency we pro-
ceed to plot it on graph paper and
obtain a somewhat flat sort of
resonance curve something like
that shown in Figure (1).

We must now decide what the
bandwidth should be.

Since the curve is a smooth one
it could be Y,, Y, Y, or any
other Y. Of course if it were
possible to obtain an impedance
response as in Figure (2) (and it is
not), then the bandwidth would be
simply Y,.

Bandwidth must be tied up with
amplitude therefore, and it is
customary to define bandwidths
as that which obtains when the
response of the resonant curve
falls to 1 (3db.) of its maximum

42
value.

So far so good, but an inspection
of the impedance curve for the
value of Y for a 3db. drop in
amplitude is just not the frequency
response of the aerial, and this is
where so many make a fundamental
error.

It would be true if the vollage
developed in the aerial was in-
dependent of frequency, but this is
not true of the dipole.

The voltage developed in it, for a
constant field strength, falls off as
the frequency is varied about the
resonant value, so that the true
response is sharper (i.e., the band-
width is less) than the impedance
curve would indicate.

The problem of determining, to
any degree of reliable accuracy, the
overall response bristles with
technical difhculties.

It is true to say that each
installation would have to be
separately assessed.

Having given the bandwidth for
3 db. loss for a particular installa-
tion what does this mean in terms
of picture resolution ?

If the receiver is really capable
of resolving in perfect black and
white, the 3 Mcfs bars on the test
card, one might be somewhat fussy
about maintaining the input band-

width, including aerial and feeder,
at say 3 Mc/s for a 1 db. drop.

But supposing the signal is weak,
and there is a lot of interference
present ; in the circumstances the
eye will tell the brain that the
picture is poor.

Reducing bandwidths throughout
the receiver and aerial will lose the
3 Mc/s bars, but the improvement
in signal-to-noise ratio will delight
the eye as many can well testify.

Let us therefore not worry too
much about bandwidth at the
present moment.

When legislation puts a stop to
interference ; when high definition
receivers are a reality ; when manu-
facturers standardise input circuit
and impedances—then we can say
we have a technical foundation

upon which accurate bandwidths
of aerial systems can be
established.

In the meantime we can say with
confidence that any television re
ceiver capable of resolving 3 Mc/s
will do so when connected to any
‘ Belling-Lee *’ television aerial
correctly installed.

It is not every maker who claims
that his receiver is capable of
resolving 3 Mc/s even under ideal
conditions.

The above illustration is of the
‘“ Belling-Lee ” ‘ Multirod * long
distance television aerial.

The list price of the elements,
cressarm and support is £9 .3 . 6,
but this is sold only complete with
14-foot metal mast and cap.

List number :

L698 (London)

L6gg (Midland) £13 . 18 . 0.
Chimney lashings extra.

L68o/R Double lashings
brackets £2 . 11 . 6.

and

BELLING & LEE LTD|

CAMBRIDGE'ARTERIAL RD., ENFIELD, MIDDX., ENGLAND
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The

WESTON
75

Multi-Range
Test Set

WIRELESS WORLD AUGUST, 1950

53 Ranges with Rotary Switch Selection
This uniquely comprehensive Test Set has 53 ranges for
measuring AC and DC current and voltage, resistance and
insulation. Itis completely self-contained, with internal
batteries to provide power for the ohms ranges and self-
contained power pack for insulation measurement at 500 v.
Selection is carried out by two 20-position switches. A fully
protective safety device is fitted and is operative for forward
or reverse overload. The 150 division 6” scale is uniformly
divided and is fitted with an anti-parallax mirror. The. set
is enclosed in a handsome bakelite case and fully complies
with B.S.S. No. 89 covering first grade instruments. Full
details of this, and other Weston electrical measuring in-
struments will gladly be supplied on request.

SANGAMO WESTON LIMITED

ENFIELD, MIDDLESEX

TELEPHONE: ENFIELD 3434 (6 LINES) AND 1242 (4 LINES)
TELEGRAMS: SANWEST, ENFIELD

AREA DEPOTS:

201 S¢. Vincent Street, Glasgow, Central 6208
Milburn House, Newcastle-on-Tyne. Newcastie 26867
22 Booth Street, Manchester. Central 7904

33 Princess Street, Wolverhampton. Wolverhampton 21912
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HIGH
QUALITY
REPRODUCTION

“FIFTY and THIRTY WATT” CINEMA AMPLIFIERS
as illustrated for single or double P.E.C. input with
separate adjustable bias. Full range of tone controls to
suit all needs with built-in Exciter Supply if required.

PRICES range from 341 gns. to 421 gns.

TYPE CP. 20A AMPLIFIER

For AC Mains and 12 volt working giving 15 watts output,
has switch change-ovar from AC to DC and ™ Stand-by ”
positions. Consumes only 5% amperes from 12 volt battery.
Filted with mu-metal shielded microphone fransformer for
15 ohm microphone, provision for crystal or moving iron
pick-up with tone control for bass and top. Outputs for
7.5 and 15 ohms. Complete in steel case with valves.

PRICE £28 .0. 0.

FOUR-WAY ELECTRONIC MIXER

This unit has 4 built-in balanced and screened microphone L
transformers, normally of 50-30 ohms impedance. It has .
5 valves and selenium rectifier supplied by its own built- m.!L

in screened power pack consumption 20 watts. Suitable i l
for recording and dubbing, or large P.A. Installations m— ~ St/
since it will drive up to six of our 50 watts amplifiers

whose base dimensions it matches. The standard model has an output impedance of
20,000 ohms or less and any impedance can be supplied to order. PRICE £24 . 0 . O.

OTHER MODELS IN OUR RANGE OF AMPLIFIERS
" SUPER-FIFTY WATT” - - . - - PRICE 361 gns.
“THIRTY WATT” - - - - - . . . 30% gns.
“10-15 WATT RECORD REPRODUCER ”  ,, 251 gns.

These are fitted in well ventilated steel cases with
recessed controls, as illustrated.

Full details upon request,
EXPORT ENQUIRIES INVITED,

VORTEXION LIMITED, 257.261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19
Telephones : LIB 2814 and 6242-3 Telegrams : ¢ Vortexior, Wimble, London.™
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CERAMIC SWITCHES

For applications where only the best is good enough
Stators and rotors of Frequentite *“R* ceramic. All
contact members of silver alloy.

Wright and Weaire Limited

138, SLOANE ST. - LONDON “ S.W.1 TEL SLOANE 2214!5 FACTORY: SOUTH SHIELDS, CO. DURHAM

THEY SANG THE PRAISES OF THE 10 INCH %

/V U}V we present a
J lenlorian

Concentric Duplex

HIGH FIDELITY REPRODUCER

Similar in construction to our highly successful [0” Concentric
Duplex, it combines the same high quality with large power
handling capacity, achieved by a very high flux density magnet, and
special cone material (made from newly-developed fong fibre pulp)
which enabies a resonant point of below 50 c.p.s. to be obtained.
The all-metal high frequency diaphragm and speech coil gives
rigidity of construction and maximum driving efficiency. This rear
assembly is totally protected by a bakelite and perspex housing.

Full details of both 10” and 12* models on request.

SPECIFICATION Series Gap magnet of Alcomax 3,
F 12" Flux in LF gap 14,000 gauss on |4” pole
F ,, 17,000 gauss ,, ,, 5
Power handhng capacnty, 15 watts. Frequency range
30-17,000 c.p.s. Fundamental bass resonance, 45 c.p.s.

* The * WIRELESS WORLD ** said :
““The makers’ claim of a frequency range of Complete with cross-over -
50 10 14,000 cés ‘:"anb gc dst.{)bsmnuated 4 PRICE network and transformer, £|5 N Is o
gives a clean an -bodied bass response of .
surpnsmg!y good quality for a 10 in. dxa];)hragm 3 ” Without transformer, £I4 = I4 “ o

WHITELEY ELECTRICAL RADIO CO. LIMITED - MANSFIELD - NOTTS
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CRAFTSMANSHIP

*“ I can most certainly say at this stage that the workmanship and finish are of a quality
which | have never before encountered in the radio industry, despite the fact that my
association with the industry in one capacity or another extends back over 27 years. |
think you are to be congratulated all the more on this achievement in view of the increasing
tendency nowadays towards inferior workmanship and design.”’

Part of a letter from a purchaser who is a very well-known engineer
and whose identity is known to the Editor of * Wireless World."’

-
-
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UNDER CHASSIS VIEW OF THE TL/12 POWER AMPLIFIER
LEAK equipment is built to laboratory standards in materials ¢nd workmanship by experienced men.
TL/12 TRIPLE LOOP FEEDBACK AMPLIFIER Price £25.15.0 RC/PA REMOTE CONTROL PRE-AMPLIFIER Price £6.15.0

The high standard of workmanshlp of the TL/12 amplifier is apparent on inspection. Our claimed per-
formance figures are substantiated by a NATIONAL PHYSICAL LABORATORY REPORT on tests they have
made of the TL/12. We were the first manufacturers to publish such a report (August 1949), just as
we were the first manufacturers to market amplifiers with a distortion content as low as 0.1% (see
« Brit. L.R.E. Journal ** advertisement, Sept. 1945).

These amplifiers are the choice of many distinguished audio engineers for high quality reproduction
in their own homes.

APPLY TO YOUR LOCAL DEALER FOR FREE 16-PAGE ILLUSTRATED BOOKLET W/TL/12
OR WRITE TO US.

H. J. LEAK & CO. LTD. (Est. 1934)

BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3.
Phone: SHEpherds Bush 1173/4. Telegrams: Sinusoidal, Ealux, London. Foreign: Sinusoidal, London.
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HERE are cheaper Pattern

Generators than the Murphy
T.P.G. 11 but their performance
is limited. You pay more for the
Murphy because it gives you the
first essential —THE COMPLETE
SYNCHRONISING WAVEFORM
AS USED IN THE B.B.C. TRANS-
MISSION—necessary for the
correct alignment of Television
receivers.

Far better to pay the extra cost and have
a Murphy T.P.G. 11 with a pattern which
checks EVERYTHING rather than a
cheaper unit which gives an oversimplified
pattern with many deficiencies. The
Murphy is cheaper in the end—and a lot
more satisfactory!

F. LIVINGSTON

SPECIALIST IN HIGH GRADE INSTRUMENTS
FOR THE COMMUNICATIONS INDUSTRY

WIRELESS WORLD AUGUST, 1950

NOT JUST A FEW BARS BUTA
COMPLETE INTERLACED PATTERN!

Y Inone large firm
of Television Ser-
vice Engineers, the
introduction of the
Murphy T.P.G. 11
enabled the time
taken on diagnosis,
repair and re-align-
ment to te cut by
half !
THERE IS NO |

SUBSTITUTE FOR

THE

MURPHY
TV

PATTERN
GENERATOR

(TPG 1)
HOGG

65, BARNSBURY STREET, LONDON, N.1. |

For further details and appointments for
demonstrations Telephone TUDor 5277. |

RECEIVING, TRANSMITTING,

MAGNETRONS, KLYSTRONS, |

CATHODE-RAY TUBES, PHOTOCELLS, |
ETC.

LARGE QUANTITIES

& GREAT VARIETIES
IMMEDIATE DELIVERIES FROM [

STOCK
WRITE OR 'PHONE :—

lpr onoUunceé ELECTRONIC
ENGINEER & STOCKIST |

95 STRODES CRESCENT
STAINES - MIDDLESEX '
TELEPHONE : STAINES 3971

PROBABLY THE LARGEST ACTUAL
STOCKIST IN ENGLAND

WHOLESALE & EXPORT ONLY

LAWRENCES

PHOTO-MULTIPLIER CELLS TYPE 931A. High vacuum type, with high response
in visible region. Great sensitlvity, low noise level, treedom from distortion, low
dark current and small size. Ideal for Film ing, O {ric mea »
Spectography, Astronomical measurements, Alpha Particle Counting and Facaimile
T ete. Eq lent to Type 27M1. Complete with apectal 11 pin holder
and circuit, new, 27/8.
EDDYSTONE RECEIVER TYPE 640. This renowned communication set tunes
1.7-32 me/s., embodies latest features, crystal gate B.F.0., etc. Electrical Bande
spread, FlywheelTuning, lluminated Dial. For A.C. Mains. Used only a few hours,
and as quite new. A bargain £20.

MARCONI STANDARD BIGNAL GENERATOR TYPE TF144G. For A.C. 230v.
Turret Goil Range 8witching. 85ke/8.~25 mefs. Internal or External Modulation,
with depth control Preciston Qutput Atteouator and Multiplier, 1 mierovqlt
1volt. 4}in. QutputMeter. Alaboratoryinstrument, suitableforthe most exacting
requirements. Size 95in, x 10in. X 12in. As pew, guaranteed perfect. £70.
NEW TRANSFORMERS, Type 901142, Primary: (-190-210-230-250v. 50-80 c/s.
Sees. : 5-0-5v, 5a.,5-0-5v. 5a, Potted, 4in, cube termipal panel. In makes's cartons
13/8. Also Power Transformers. Primary as above, Secs.: 400-350-0-350-400v.
180 ma,, 6.8v. 8a. 0.T., 5v. 3 a. Screened, fully zhrouded drop-thru. type. No
better transformer is made, Ip maker’scartons, 35/=,

NEW CENTIMETRIC COMPONENTSior 1, 3 and 10 cm. bands. Magnetrons,
Klystrons, Gas Gaps, Launching Sections, Waveguide sections, Full details on
request.

NEW RADAR UNITS TYPE AM-5A/APS4, with Cathode Ray Indicator IDI1/APS4.
Superbly constructed American eqpt. containing: three 6J6, two 6V6, one 3FP7,
etc. In maker'scartons, 58/-.

MARCONI WAVEMETERS TYPE G84. A V.HLF.instrument of the highest quality.
Tuning range 170-430 mc/s., silver plated R.F. components. H.R.O. type tuning
dl:;;. ct(kbmplete with Qalibration Charts, Plugs, {n fitted transit cases. New and
perfect. £7.

INTERFERENCE SUPPRESSORS. Fitted in Aerial Lead-in to set. Small unit in
screeningcan, lin. X 1}in. x 2}in.,3/9. Aeriai Lightning Arrestors,highly efficient.
Sealed in evacuated glass tube resembling a valve, With insulated holder 3/6.
MISCELLANEOUS CLEARANCE BARGAINS. Whip Aerials, 91t., 3/-; ditto Auto
Type, with base insulator, 8/8.. Anteppa Tuning Units, with relay and meter,
8/8. Air Blowers 24v, 4/9. ThyratTons, Type 2050, gasfilled, octal, 7/8. G.E.Ohokes,
potted 8H 100 m/a., 7/8. Oondensers.03 mfd. 5 kV.,can, 2/8 ; 1 m{d. 3 kV.,can,
3/8 ; 4 mid. 2 kV., car, 3/6 ; 30 mid. 4560 v. miniature, can, 3/=: 1,000 mfd. 25v.
can, 1/9. -Coutrolboxes No. 19 set, 2/8 ; ditto SCR274N, 7/8 ; dittoI.F.F. BC966/
ABK1, 3/6. Dynamotors Type 33, 6-:12-200v., 4/9. Headsets DLR 5/-. Headsets
moving coil, with M.C. Mike, 8/6. U.S:A. Inertla 8witches 5/-, Dummy Load
LampaforTX, /6. MotorsA.0.Syne.,U.8.A.type KC22,115v, 8.5 w,, withgearbox
final 3r,p.m.,torque 100 infoz., verysmall, 12/6. Plugs, Aerial, 78 set,1/0. Jones
Plugs and Sockets, various, 1/8 pair. Receivers R1125 77/6. Receivers BC923A
£7. and Receivers R26/ARC5 and R27/ARC5 42/8. LF.F. Sets Type
ABK1 25/-, Rheostatsl,100 chm .4 a., panel mounting, 12/6.

Experlenced export shippers. All prices include U.K. carriage. Terms C.W.O.
Satisfaction guaranteed, or money immediately refunded.

LAWRENCES
61, BYROM STREET, LIVERPOOL, 3.

Telephone : CENtral 4430.

GARLAND RADIO

AMPLIFIER KIT ACHI : This popular amilifier kit has now been
supplied to many of the leading schools and colleges, as well as a host
of private users, For cperation from A.C. mains 200/250 v. 7 valves
incl, rectifier. Push-pullscutput up to 10 watts (2 x 6V6G) to 3Q
or 15Q speaker (state which). Supply available for tuner unit ete.
280 v.30mA. approx. High and Low Gain inputs. Separate Bass and
Treble controls. Partridge output transformer. Negative feedback.
Comglete kit, with circuits and instructions, £7,

“ VIEWMASTER ** TELEVISOR : Instructicns, 5/-, Components
supplied separately (any individual component supplied) or in kits
as follows : Whiteley, 125/~ ;: TCC London, 135/-; TCC Midland,
140{- ; Westinghouse, 62/6 ; Morganite (incl. V/C's), Londen, 35/9 ;
Midiand, 35/- ; Plessey, 112/6 ; Colvern, 19/3 ; Wearite Coils, London,
22/-, Midland 30/-.

“ ELECTRONIC' TELEVISOR: London Handbook, 2/6 ;
Wiring Diagram 2/6 ; Midland Handbook and wiring diagram, 4/6 ;
Chassis with valveholders, coilformers, etc., mounted, vision 22/6 ;
sound 18/9 (please specify London or Midland) ; T/Base 17/6 ; P/Unit,
25/- ; Gantries, etc., 9,- ; Coils and Chokes, London g,- s Midland
17/6 ; Focus Coil, 30/- ; Scanning Coils 25/6 ; Line Output Trans-
former 25/6 ; Mains Transformer, 90/- ; 4 Kv. Transformer, 67/6 ;
§ Kv. Transformer 72/6 ; 5H Choke 18/6 ; 10H Choke 13/-, All the
above are designer-approved components.

SPECIAL OFFER OF AC/DC TRF PACK, all brand new goods.
Drilled chassis, 3 octal valveholders ;: twin-gang .0005 mfd. ceramic
insulation; two trimmers ; 5kQ volume control with switch ; valves
KTWéi, 65H7, 25A6G ; metal rectifier ; 5in. P:M. loudspeaker ;
output transformer ; L.F. choke: 8-16 mfd. electrolycic; and 3
yds. 3-way .3 amp, linecord. The lot, with free circuit of TRF receiver,
for 55/-. This offer is for one month enly.

19in. RACK-MOUNTING AMPLIFIER Al104, with power pack
and local control panels. As an amplifier or modulator, |5 watts
(MHL4 into two PX25's push-pull) with 1000 cps. local oscillator for
C.W. Power pack has 500-0-500v. 120 mA,3 x4 v. Ct, | x 10 v., traps-
former ; double choke, each section 20H 150 mA, input choke, 200 mA.,
2{in. meter, etc. Local control panel has 12 v. 1A, bridge rectifier,
transformers, etc. Push-pull input and output transformers on ampli-
fier. Supplied less valves. Calfers only, £3/10/-,

RACKS, for above or ecther equipment, 19in. x 5ft. éin. Collect or
carriage forward, £},

SELENIUM RECTIFIERS : Outputupto24v. | A, 15/-.
ALADDIN COIL-FORMERS, Type F804. Complete with Iron-dust
cores, 8d. each, 4/6 per doz., 48/- per gross, £12 per {,000,

PLEASE ADD POST OR CARRIAGE TO ALL ITEMS.

GARLAND BROS.

Chesham House, Deptford Broadway, London, S.E.8,

Tealeph : TiDeway 4412/3.
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OUARTZ CRYSTAL UNITS

The Police. “999" emergency call system depends for its
successful operation on instantaneous radio communication
between Police headquarters and the fieet of patrol cars. Radio
equipment in the patrol cars is used under the most arduous
conditions but it must be available for instant use 24 hours in
the day.

No wonder then that more and more Police authorities
throughout the country are using G.E.C. quartz crystals in their
radio equipment,

Pioneering research and experience in making over a million
units, ensure a product of the highest quality. For all your
quartz crystal requirements be sure to specify G.E.C.

Quick delivery service for urgent requirements for experi-
mental or replacement purposes.

Write for our leaflet QC.4904.

QuaTE st umT
“’! ('“ FRQUIFELRRL

uxw i EnGe AT

SALFORD ELECTRICAL INSTRUMENTS LTD
PEEL WORKS. SILK STREET, SALFORD 3., LANCS.

A Subndiary of
THE GENERAL ELECTRIC CO. LTD.. OF ENGLAND

WIRELESS WORLD

SI

27-0
mm MAX

mm MIN

The NT2 is a very
small cold cathode
diode of wide applica-
tion: e.g. in counters,
storage circuits, .ow
current stabilisers and
so on.

It is moreover an
ideal indicator tube
giving a clear bright
indication with cur-

l rents as fow as 0.3mA.
RATINGS
Nominal strike voltage .. 80 V.
Nominal maintaining voltage at '
05 mA. 60V,
Maximum power dissipation 0:06 W.
Maximum current for continuous
operation .. I mA.
THE SCIENTIFIC
T VALVE_
BRITISH = MADE
GREENHILL CRESCENT
HARROW-ON-THE-HILL, MIDDX.

Telephone : HARrow 2655
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Department W. W,

) 18, TOTTENHAM
YAUAPSA COURT ROAD,
LONDON, W.1.

MUSeurTOZH:S:J. 4539
SHOP HOWURS : Mondays to Fridays 9—5.30. Saturdays 9—I.

suppuies 4/

FULL MA!L ORDER FACILITIES

RELAYS

{ex-Ministry)

P.O. 600 and 3,000

types
AS FOLLOWS

D.C. COIL RESIST- | CONTACTS : Make
ANCE : 10 ohms to | (M) Break (B) Change-
42,000 ohms, also | over(C)intwinsilver,
double - wound coils. | heavy duty, and twin
Special coils wound to | platinum in any com-
spec. in quantities. bination to 8 sets.

MAINS TRANSFORMERS, FULLY INTERLEAVED,
SCREENED AND IMPREGNATED. ALL PRIMARIES ARE
200/250 v. Half Shrouded.

HSM63 (Midger). Output 250/0/250v. 60 m/a. 6.3v. at 3 amps.

A EL A T e ot e B A oo e it e, SAO0m0 2 o o R0 15 -
HS63. Output 25C/0/250v. 60 mfa.6.3v. at 3 amps. 5v. at2 amps. I5/6
HS40. Windings as above, 4v.at 4 amps. 4v. at 2 amps.......... 15/6

Qutput
HS2. 250,0[250v B0 VB noooon RSN Lo B0 o ==, 17/6
HS30. 300/0/300v. 80 m . 1716
HS3. 350/0/350v. 80 m/a 17/6
HS2X. 250;0/250v. 100 19/6
HS75. 275/0[275v 100 mfa.. 19/6
HS30X. 300/0{300v. 100 m/a 19/6
HS3X. 350/0/350v. 100 m/a 19/6

Fully S

Qutput

FSMé&3 (Midget) Output 250/0/250v. 60 m a. 6.3 v. at 3 amps.

Fs2. 250’0/250v 80 m/a

FS30. 300/0/300v. 80 m/a... 1976
FS3. 350,0/350v. 80 mfa... 19,6
FS2X. 250;0/250v. 100 mla 2146
FS75. 275/6[275v 100 mya.. 21,6
FS30X. 300/0/300v. 100 m!a.. 2176
FS3X. 350/0/350v. 100 mfa.. 216
All the above have 6.3-4-Ov. a at 2 amps.
FS43. Output, 425,0/425v. 200 m/a. 63v. 4 amps. C.T. 6.3v.
4amps. C.T.5v. 3 amps. Fully shrouded.. . 42/6
FS50. Output 450/0{450v. 250 mfa. 6.3v.
4 amps. C.T. 5v. 3 am Fully shrouvded....... 62/6
F30X. Output, 300 01500v. 80 mfa. 6.3v. 7 amps. Sv. s.
Framed, Flying leads..............ccoiiiiiiiiiiiiiiiiinininieiiieneiienans 26/6
F35X. Ou:put 350[0/350v 250 mja. 6.3v. 6 amps. 4v. B amps.,
4v. 3amps.,0-2-6.3v.2amps. Fullyshrouded........................ 59/6

FS160X. Output 350/0/350v. 160 mfa., 6.3v. 6 amps .
3 amps.,5v. 3amps. Fullyshrouded...........ocoiiiiiiiiiiiniinn.
FS43X. Output 425/0/425v. 250 mfa. 6.3v. 6 amps. 6.3v. 6 amps.

5v. 3 amps. Fully shroude d......ccoueuiiiniiiniiiiiiiiiiiiiiiiiienans 57/6
HSé6. Output,250/0/250v. 100 mja. 6.3v. 6 amps. C.T. 5v. 3 amps.

For receiver R1355. Halfshrouded..............ccooeeiviniinniainn.i 24/6
HSI150. Outpue, 350/0/350v. 150 mfa. 6.3v. 3 amps. C.T. 5v.

3 amps. Half shrouded.............cooiiiiiiiiiiiiiiiiieieiiiiaians 25/9

The above have inputs of 200/250v.

C.W.O. (add I[- in £ for carriage), all orders over £2 carriage paid.
Trade enquliries invited.

H. ASHWORTH (Dept. W.W.)
676 GT. HORTON RD., BRADFORD, YORKS.

B2AK ™, eome GOAK

Vibrator Packs, |2 v. input. Output 300 v. at 100 mA, fully smoothed,
19/6, plus 1/6 post.

Vibrator Packs, 6 v. input. Output {80 v. at 40 mA, complete with
all smoothing (me:al rectifiers), 19/6 each, plus {/6 post.

Tub. Condensers, .0) 5 kv, 1/6 ; .02 8 kv, 2/-, plus post 6d.

Special for AR-88 Users. Matching speakers, 2.5 ohms, black crackle
case, £3 15s,, carr. paid.

ARS8 Spare Crystals for D model only, 455 kc/s., 15/- each.

Power Transformers. 320/320 130 mA, 6.3 v. 5 a. C.T.,, 5 v. 3 a.
Primary 200/250 v. 50 c. Drop through type, 22/8, post 1/6.

Special Offer. Four 807 valves for £1,

H.T. Dry Batteries. These are heavy duty 157 v. plus 5.2 v, in her-
metic sealed metal cases. 104in. x 4}in. x 4in. Weight || Ib. These
are special mercury type batteries and are first-class value at 8/6,
plus 1/6 postage.

Moving Coil Hand Microphones, with switch, 3/i1 each.
Transformer, for above, 2/- each.

500 Micro-amp Meters, scaled 0-600, 5/- each.

l70 Ohhm 4in. Dia. Co-Ax. Cable, 8d. per yard. Postage 16 ahy
engt!

70 Ohm Twin Feeder Cable (not screened), 5d. per yard. 300 Ohm
Twin Ribbon Feeder, 5d. per yard. Postage 1/6 any length.

H.R. Headphones, brand new, 8/6 per pair, plus I/~ postage.

Moving Coil Headphones, with Mov'ng Coil Hand Microphone,
6/-, postage /-

Coils, etc.—Denco T.R.F. L. & MW, 6/6 pair. All other Denco
products in stock. Douglas D5 dual-range coil with circuits, 5/-.
Osmor coil packs from 33/-. Wearite ‘P coils, 3/-. Midget LF.s,
16/6 pair (465 kc/s.).

Speakers.—2{in., 12/08 ; 34in., 13/11 ; 8in., 15/-; 10in., £I,

PLEASE PRINT YOUR NAME AND ADDRESS.

CHAS. H. YOUNG, G2AK

All Callers o |10 DALE END, BIRMINGHAM
Phone : CENTRAL 1635,

Mait Orders o 102 HOLLOWAY HEAD, BIRMINGHAM
Phone : MIDLAND 3254,

«wy.7xo CERTAIN to get
Foure . ot ARTHURS !

v YALVES : We have probably the lafgest stock of
valves in the country. Send your enquiries.

AVO METERS IN STOCK
Avo Model 7
Avo Model 7, hlgh resistance.
Avo Model 40 ...

Valve Tester .
Test Bridge..............
Avo Minor, AC/DC model.
Electronic Test Meter ..
Signal Generator ...
Valve Characteristic Meter

Y-X-X-X-X X-¥-¥-1

TAYLORS METERS. List on request.
DECCA PICK-UPS.

DECCA HEAD ... ;
ADAPTOR for Garrard...... 3 8
e = VA‘-VE COSSOR DOUBLE BEAM
LATESNUA‘-S OSCILLOSCOPE ......... £85 1o o0
MA / -~ *‘ Viewmaster '’ Television Kiks in stock
Mu\\ard - ea. for Birmingham and London areas. Plcase
Mudar fe\etub" state which required,
Briio- 4 | LONDON’S OLDEST LEADING
post A, each €x4F2 RADIO DEALERS
EST.
1919
; R GRAY, LTD. Terms C.0.D.
PROPS. ARTHU or cash with order

Our Only Address : Gray House, 150/152 Charing Cross Ry.,
London, W.C.2 TEMple Bar 58334 and 4765

ELECTRICAL, TELEVISION & RADIO ENGINEERS.
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SIZE 24" 34 sN

RANGE 25.A 104A 104A

to {o to
50A 50A 50A
MICROAMPS D.C. PRICE

50uA 55/- 61/- 93/-

s N . 200pA 45/~ 51/- 83/-

. ImA 35/~ 41/- 13/-

All sizes available with
MIRRCER SCALE

1st Grade Accuracy

SENSITIVE PANEL MOUNTING METERS

RADLETT - HERTS

For particulars of these and our full range of measuring instruments write to :—

BRITISH PHYSICAL LABORATORIES

HOUSEBOAT WORKS

Telephone : RADlett 5674-5-6

UNIVERSITY RADIO

Offer

G.E.C. 30/60-watt Amplifier, Howard Communication Re-
mic. and gram. inputs. Output ceiver, model 460, complete
imp. 2.5/600 ohms, 200/250 v. and perfect .....c..ooooviniiiinnnnn. £2) 0 O
AC. Perfect ........... .£17 10 © Q Max Transmitter, model
HaHicrafter 5.38 Commumca- B4/40, mains operated, com-
tion Receivers, AC/DC |10/ plete with valves and perfect ... £28 10 0
230 v. New condition ......... £21 0 O University |0-watt quality Ary\-
Taylor Valve Tester, Type 45, plifiers, two inputs, high gain,
complete and as new............... £10 0 © negt;lfeedba:kl. separate bass 3{‘;‘
treble controls, output imp. 2.
Lo b e ) e PP IS RCr oL Y ves, SO,
Pt 2N 6SN7, two 6V6's P.P., 524 rect.,
Radiovision Commander Com- AC 200,250volts. Built on heavy
munication Receiver, com- gauge aluminium chassis. A
plete and as new ...........o..o.. £32 10 © real quality job ideally suited for
Peto Scott Trophy 8 Communi- use with radio feeder unit. New
cation Receivers. Perfect £9 0 0 and guaranteed ................. £8 {5 0

WE NEED GOOD USED EQUIPMENT URGENTLY.

Marconi U.H.F. Signal Gener-

Hunt’s Capacity and Resist-

PI.EASE

Portable Disc Recording Units
by B.S.R.. type DR33C, fitted
Connoisseur playback pick-up
and 8in. speaker, less amplifier,
tn absolutely new condition......

Eddystone 640 Communication

Receivers. Complete and as
new .. . see
RII55's. Brand new in transit
cases ... ... each
TH54 Transmltters As new,
complete with valves.

Wire
UTAH, US A,
tion complete with microphone

Portable Recorder by

In perfect condi-

and wire .

SEND, BRING OR PHOKE FOR

ator, type TFSITE. Perfect ... £22 10 0 ance Bridge, CRB. Perfect ... €8 10 0
G.E.C. Miniscope. Complete Taylor Signal Generator, model
A;m;l as newS ...... S Ay £13 0 0 65B. AS NEW  .oooiiiiiiiiinnn. £10 10 0

papce igna enerator, Taylor Capacitance and Resist-

model | type E 150 ke,60 megs. aynce Bri‘:!ge, Model |10A. As

As new ... .10 U P s e £0 10 0
Wav;meters £710 © Collaro AC/DC Gram. Motor

perfect ................ e e hIRI P New Eond tion,.o= £7 10/ 40
One only. Deccalian Record

Player. AS new ................ £18 10 0 Universal Avo er.-or. As new £5 10 ©
Spring Drive Disc Recording Taylor Junior Universal Test

Unit, complete with tracking Meter, 120A ............. £5 10 0

gear and cutting head. Perfect £12 10 0 Cossor Double Beam Osc||Io~
Hunt’s Capacity and Resist- scope. Asnew .................. £35 0 0

ance Bridge, model CRB. As Cossor Double Beam Oscillo-

Lo S W T ... £10 10 © scope. In good condition ...... £27 10 0

WE HAVE OTHER tQUIPMENT

CASH OR CHcQUE WITr ORDERS.

22 LISLE STREET,

'Phone GERrard 4447 and 8582,

ARRIVING DAILY :

ALL

ITEMS LISTED ARE CARRIAGE PAILD UJ?

LEICESTER SQUARE.

Hours 9 to 6.

Garrard Two-speed Gram,
Motor, 33 and 78 r.p.m,
Perfect ....ocoooveniinniiiiininnnns

Weston Meter, model E772,

complete with

Weston Meter, model E772, as
above, less adaptors. As new..
Evershed’s 500 v. Bridge Meg-
ger, with built-in resistance box.
As new 3
Evershed’s 500 v. Megger, in
aluminium case. New condition
Evershed’s Wee Megger, in
leather case. Perfect ............

O 5.

Guaranteed Used Equipment at Attraciive Prices

.£20 0 ©

£9 0 0

€7 10 0

. €65 0 0

OFFER

£10 10 0

... £16 10 ©

.£10 10 ©

. él2 10 0

£10 0 0

£8 10 0

ALL S.A.E. INQUIR.ES WELCOMED.
MiLE>

LONDON, W.C2

Thursdays 9 to |I.
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APOLOGIES

We apologise for an error which occurred
in the details given for our QOutput trans-
former type 2836 m the Williamson Amp-
lifier booklet. There is a choice of seven
output impedances by series parallel
connection. These are:— |.25,2.8,5,7.8,
11.3, 15.3 and 20 ohms.
This incidentally is the component that has aroused so much
interest in the U.S.A.

By the way, there is now an improved version type 2B368
ieakage reactance under 15m/hys. Primary inductance is still
100 hys minimum, price 90/-.

S
(SAVAGE ‘W DEYIZES
SAVAGE TRANSFORMERS LTD. ° NURSTEED ROAD,
TELEPHONE DEVIZES 336,

Y 3 SPEEDS — 33} - 45 - 78 rpm.

INTERCHANGEABLE HEADS
for Microgroove or Standard Records

AUTOCHANGE UNITS
for 10" or 12” Mixed Records

DEVIZES, WILTS.

hsat! |

RADIOMENDERS LIMITED

FOR SPECIAL TRANSFORMERS AND REWINDS
We specidlisein
AMATEURS®' WINDINGS, TRANSFORMERS
ALL TYPES, CHOKES, PICK-UP COILS,
INSTRUMENT COILS, Etc.

Righest workmanship Good Delivery

~&

~

RADIOMENDERS, LTD.
Television & Radio Apparatus, Transformer & Coilwinders.
123-5-7 Parchmore Road,
THORNTON HEATH, SURREY

LIV2261. Trade enquiries invited. Established 16 years.

- L

WIRELESS WORLD

THE FIDELIA

Features mclude variable selectivity, infinite im-
pedance delector, electronic bass and treble con-
trols, triode output stage; & wave-bands 18-50,
190-550 and 1,060.2,000 metres. Audio amplitier
response 30-18,000 cycles; bass, treble and volume
controls operate on gramo, suitable for light
welght p n Price '317/2 G Also 9-valve luxury

1/6/-. ton © 5 vilve chassis,
£12/17/8 & 1-8 watt zunpliﬂer £18/16/-

.“”'"“«-..._ Guaranteed 12 monthy

Data sheets on request

1070 Harrow Road,
(Nr. SCRUBBS LANE)

MODEL AC10E £8/18/6
Model ACIBE, 6 valve unit with ou

output with leedback over 3 stages.
ACIOE,

output with feedback over 3 stages.

mike .003
amplifier
record/radi
5 valves P.
3 stages,
HT. and L

4 I 4 |

™09
" MODEL Ac4c 89/8
pd.).

tuning unit available.
list,

15 ohms, 18/-
VARIABL

ft. and shafc 2}in. Presets,
4/9 6é Hunts 8 mifd,, 2/3 ;
(all 450 v) C. 2§ mfd. 25 v, I/- '
Open 10-6. Callers welcome.,

PRATTS RADIO

bhandle, £8/18/6. (Carriage
5/- extra.)
tput of 184 watts. Push-pull
Separate mike stage. Inputs as

Complete with case and chrome handles, £13/19/6 (carr. pd.).
Model UIOE, 6 valve unit for DC/AC mains,

| (carr, 5/- ex.).
t to match 3, 8 or 15 ohms Speaker, and
are ready for immediate use.
stove enamel,

3, 8 and |5 ohm speaker, £9/18/6 (carr,
Model AC4C, AC or U4C AC/DC, 3 valve chassis units, 4
watts output to 3 ohms, £4/19/6 (carr, 2/6), 3 waveband superhet
Price £9/13/10 tax paid,
Above are as supplied to clubs, schools, hospitals, ete.

SPEAKERS. Truvox 2iin., 17/6 ; 12in., 37/6 ; Stentorian, 2iin.,
I5/6; 5in., 17/6 ; Plessey, Sin,, 9/6 8in., 11/9 ; 10in., 17/6; Rola
mains en., Gim 700 obm ﬁeld ID/- Goodmans 8in., 16/ 12in.,
130/~ (all less oftransfr. ).

TRANSFORMERS. EH.T.25Kv, 4v,,4v.C.T. Input 200[20/40 v,
(for VCR97), 27/€ (tested I5 Kv.). 2x 350 v, 80 mA,, 3 0-4,
6.3 v, 21/6. Filament, input 230 v., output 6.3 v, I1§ A 5/6 Output

6V6 to 3 ohms, 3/11 ; Ultra midget 154/354, 3/11 ;

CONDENSERS. 2 gang 0005, 4/3 ; 3 gang, 6[9. with
Ceramic 50 pf., d. 5
CONDENSERS B.l. 500/550 v. C’'b'd. BloCks 8 mfd.,

Nearest Tube Kensal Green:
New and Unused. C.O.D. or C.W.O. Post free over £I|

AUGUST, 1950

oV ALVE
RADIO-
GR AM
CHASSIS

HH’“EN?b-
18 Broad Rd., Willingdon,
Eastbourne, Sussex

London, N.W.10
Tel. LADbroke 1734
AMPLIFIERS. College gen-
eral purpose units, Model
ACI0E 10 watt 4 valve unit.
Neg. feedback. Separate
mike stage, separate inputs
for mike and gram with twin
faders. Tone control. Com-
plete in case with chrome

Spec as ACIBE. 10 watts
Separate mike stage, £11/11/0
All above have outputs

Finish blue
Input volts average,

v., gram. .3 v. No pre-
required, Model ACBC
io amplifier, Chassis model.
P. output with feedback over
Output 8-10 watts, Supplies
.T. for tuning unit, Output to

Scamp for amplifier

6V6 P/P. to 3, 8,

'100 + 500 pf., 1/3.
33 s+a
648, 38

All Goods

16 mfd,, 3/6 ;
25 mfd. |2 V., Bd

SUPACOILS oreer

@ A complete range of High Q variable iron dust cored coils in
16-50, 30-75, 75-200,

wavelengths 10-30,
metres; Aerial, H.F. or Oscillator.
MODEL 30 famous 3 waveband

dial.

order,
FREE. A copy of the enormously
Handbook, which contains eleven

data, hints on construction and servicing and 2 complete resist-
ance colour code, will be forwarded FREE with orders of 20/~ or
more, or a copy can be obtained for 1/6 only from

SUPACOILS (Mail

98, Greenway Avenue, London, E.17

MODEL 40 Coil Packs~—similar with R.F. stage aligned...
MODEL 30 TUNING UNIT consisting of 30 Coil Pack pair
of *“MM.” LF. Transformers, matched 2-gang and attractive
Components aligned together as a unit and sealed..
RECORD CHANGERS. Collaro, £10/15/-;
Richard Allan (in de luxe cabinet) ..........oevvviiiceiinians £27 19 0
COMPONENTS. Speakers, pickups, chassis, dials, res:stances.
condensers, ete,, in stock, or special components obtained to

190-550 and 800- 2000
o N, N, 3-e
superhet Coil Packs, allgned

ea.
57/6 ea.

. 54/9 inc.
Plessey, £1816/8

successful Home Constructor’s
tested circuit diagrams, useful

Order Office)
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MORRIS & CO. (RADIO) LTD.

S8

PREMIER MIDGET RAD!O KIT 1 CATHODE RAY TUBES. ALL NEW AND PERFECT.
CV.No. Civil'n No, Dia. in Focus Defin, E.HT. O.K.for Price Rail. pkg
| inches TV. and
Insce
234 —_— E.B. Mag. 8ky. Expmtil. 40/- 10/-
278 —_ 2.75 E.8. E.8. 1450 Expmtl. 10/- 2/6
600 1 5 E.S. E.8. Zky. Yes 25/~ 2/6
601 5BPL b E.B. E.8. 2kv. Yes 7/8 2/6
602 3 E.8. E.8. 1.5kv. Yes 5/ 2/6
M8 SFP7 5 E.8. Mag. 7kv. Expmtl. 0/~ 2/6
741 SLPI 3 E.8. E.8 2kv. Yes 27/8 2/6
790 2API & EB8. E 1kv. Yes 5/« 26
817 3EPI 3 E8. k. Yes 5/- 26
1112 VCOR112 5.25 E.8. E. 3kv. Yes 5/~ 1/6
1131 VCR131 12 E.8. E.B. 4kv, Yes 0/~ 12/¢
1138 VCR138 3.5 E.8. E.8. 1200v. Yes 0/~ 2,
l}uo Vgllg-lo 1'3} l)}!.xgg. l-P}d?;g. ::: ;’es : g‘- 12/6
Redesigned and easfer than ever to build. 379 Al i = - 8 W
p - 1381 ACRS 5.25 E.8. E.8. 3kv. Yes 5/~ 1/6
i;chla‘.ld:sb‘l‘:. zn&u:.‘.ive walovt or cream plastic cabinet 1384 - 1.‘;35 ‘1?;83 gs ;ll:‘ Expmtl. ](7)/- 10/-
The valve line-up iz 6K7, 68H7 and beam power output | 1385 - bs y ‘a Y Q 6 268
(CV1510) I the A.0. model and 6K7, 63K7 and 1246 in | 1311 VCRILL Ahs7s e e Y LL e PR 19
the A.G./D.0. model. Both use metal rectiflers and ope | 1318 Vgl%“ £ 35 i,;“sg E Sg. skv. No 450'. 10/
for use on 200-250 volt mains., The dial is flluminated and | 1621 VCR%‘; 1.7 ES. E.8. 800V. Yo 1] /- }/6
the receiver presents an atiractive appearance. Medium | 1032 Vi R5l s ES. ES. e y” - .13
and long band covernge. Comp kit of parts with o J(i’lb 7 5 E 8. qk;' Ye! gg’a gls
valves, speaker, cabinet and point-to-point diagrame ;;g(l, :l‘EMN/l 3 3'q 1.:3 “800v. y:: 176 1‘3
il:li:::::eadte 1t A.Q.0r A0./DC. £4.19.6 i 3778 - 5.25 E.8.Mag. 4kv. Expmti. 20/- 2/6
TRANSMITTING AND SPECIAL PURPOSE VALVES
NEW 3-BAND MIDGET SUPERHET KIT|gsa . .10/- 1 848 .... B5/- E1191QV1D) .. 20/- | MR300/E(CV3538) 15/-
Redesigned to cover the short, medium and long wave- | 837 10/- | 1625 .... 5/~ EHTT(OV19).... 20/- | Ul%©QV187) ,.. 8/6
bafds (16-50, 190-540, 1,000-2,000 metres) A.Q. valve {860 .... 5/- | 7184 .. @/6 VB68(CV1068) .. @/6 | NS2(OV1199) .. 5/-
line-up, 6K8, 6K7, 6Q7, OV1510. Beam power output.{ 8724 .. 10/- | XH1.5 .. 6/6 EL266(0V15) .. 40/~ | OV67(Klystron).. 5/«
A.Q./D.C. valve linc-up is the same excepting output valve | 830B . 10/ | BO7 .... 86/8 VT30(0V1030) 7/8 | GU50(CV1073) 7
is 1246, Both use metal rectifiers and are for use on | 878 . 10/- | 100TK .. 20/~ [OV1i13) 5/- | 1626(CV1755) 3/8
200-250v. mains. 861 . 20/~ | 4C27 .... 10/- PT25H(CV1046) 5/- | BL83(0V1102) 8/8
In cream or wainut cabinet as illustrated. Dluminated {832 .... 10/- | 2X2 .... 2/8 VU133A0V54) 6/6 | GULCV1262)
dial, An attractive and powerful receiver. 805 . 10/- | w002 ... 3/6 1(CV1314) 8/6 | V1906¢0V20) 68/6
Complete kit of parts with Valves, Speaker, Cabinet and { 803 . 10/- | 9003 .... 3/8 DQP(OV1i4l) 8/6 | E1359(CV76) 40/~
point-to-point diagrams. 705A 10/- I gog: 1%/ 2 ﬂf%ﬁ‘% 85//8 | Bau .......... 0 -
ate if A.C.or A .0. 1616 .. §/- 0: . - d .. - age ... /8
\ }:"’,:;f,;‘ed"f O.orAG./DO. £6.19.6 . po 8012 . 18- | 3E® . ‘76 | HY114B(OV3505) 6/6 | !

152-153, FLEET STREET, E.C.4. Phone: CENtra/ 2832—and at—207 EDGWARE RD., W.2. Phone: AMBassador 4033
207, Edgware Road is open until 6 p.m. on Saturdays. All post orders to 167 Lower Clapton Road, London, E.5. Phone: AMHerst 4723.
Terms of Business : Cash with order or C.O.D. over £1. Send 2d. stamp for list.

M-O'S STOCKTAKING SALE

All items FREE carriage paid home.
EKCO TA94 LOFT TV AERIALS. WIRELESS SET No. 18. ivaive receiver

List price 25/-. covering range 6-9 mcjs. Battery operated. IF 465 kefs.
Our price 21 /6 Complete with valves. 1 7/6
Condition new.

AERIAL RODS.. 48 sections 12in. copperplated
tubing for nerlal erection — push fit section 8/9 DUAL-GANGED VOLUME GONTROLS’
Lol cotion? Morgan, 50,000 ohms per section. 2/_
Bame type, but 4 gang, 3/6.
sacr 2/ POTENTIOMETER KIT. 30 asorted wire-
a
wound and carbon controls. Values from 1 ohm/ A
ALTERNATORS- Type U2, 80 v. 1,200-2,400 c/s, megohms. The lot 1o/
1,200 w. 24 v. D.C. excltation.
L saavo vew €5 50 OHM 25 WATT WIRE WOUND

ALTERNATORS, MOTOR. o .. pc. inpit RESISTORS ith siider. Complete witn 2/6

200-250 v. 50 c¢/s, 0““1:"!‘: :0 w:m.( Cﬁmpl:tnl‘y £4 2 clipa.

e Wl star Ch, an letere: ut.
sl S ® L 100 OHM 100 WATT VITREOUS
AMPL'F'ERS A1134A. Comyplete with valves ENAMEL RESISTORS. Clip on type. 2/6

Or less valves 5/« each. 10 /_
MAGNETIC KEY. 2 pole 2 way 1f16th fn.
POWER UNITS 280. compiete with 6 valves—  break, | amp.20 v. 2 colls each 126 ohms. Complete £ /_

3-WAY PATCH CORDS. ritted jack plug

eschend. Length 3ft.6in.

2 VU133, 2 CV54, 1 5U4G, 1 VR65, 7 relays, 4 27/6 enclosed in grey steel case. Only
metal rectifiers, etc. Brand new in transit cases.

POWER UNIT TYPE 32, u.1. supply for T1154.
R1355 RECEIVERS. Brand new Brand new. Input1?v. Output1,200 v.20 mA., rating 240
Or as new 55/=. 70/' watts, ldeal for conversion to a §.h.p. electrio motor for use

on A.C. or D.C. mains, Starter incorporated in each unit,
which is fully smoothed. Enclosed in sound-proof 20/_

R3515 RECEIVERS. grud newm £3-10-0 crbinct. ONLY
R R1132A RECEIVERS. 1, oou in trasic caves
MODULATOR TYPE 53. win 1 vuise, i £3-4-6

2 VR63, L 6V6, 1 807, 3 CV57, 1 VU508, 24 v. Blower

Motor suitabls for cgnve(riulor‘x torh[]\.c. n&:)ﬂns. In case  HALF PRICE OFFER.

9in. x 12in. x 9in. ran Vew cartons

X Calereonlyy 17/11  D.G. AVOMINORS 1z origival cases. _Brond new
surplus. List price £5/5/-. Our price— £2_12_6

CRYSTAL DIODES (CV 226). rinst - clas st half

rmanent crystal detector. BRAND NEW In
lead eurtons. 3/- BELLING. 50 0nm co-asiolcablc 10 yintor 0=

sF" VOLTAGE REGULATORS for voltage 7/22 ENAMELLED COPPER AERIAL
d rrent control of 24 v. D.C. generators with pro- 5

Yection agalnst overload. Capacity 30 vattaeach 10/- WIRE. 100 ya. REELS FOR ONLY 24/-

unit (twin carbon pile). Brand new ONLY -perreel.

THERMO-COUPLE METERS. ; .mp. 2in
Round. Brand new. 6 for 12/6

B.P.L. 17 RANGE UNIVERSAL TEST

SETS. srand new  Uncepeatabl -19-
Formerly £1(;:‘l'0-0.mw nrepesha T £6 19 6

ELECTROLYTIC CONDENSERS.
16 mfd. 450 v. Tubular ¢an Kach 3 s
Or 6for 15/-. /

TELESCOPIC AERIAL (ex. Dinghy).
Extendsfrom 15in. to 91t. Idealfor use with field 7 6
strength meters or portable receivers. /

FIXED RESISTANCE 1:ohms 7-5 amps. 5/-

comprising resistance mat in lightweight cabinet.

TRANSFORMER TYPE 269. 4 neavy duty
mains transformer with two 5-pln amphenol rectifying
valveholders mounted and wired on heavy bakelite terminal
panel. Primary 230 v. 50 c/a. Secondaries 4 v.1 3 11
5.5 ampe. C.T. 660 v. 150 mA. /

2-Valve Battery-Operated
MORSE OSCILLATOR
FOR MORSE TRAINING.

Incorporates note selector control, volume control, key and
interference jacks. S8ize 9in.x8in.x8}in. Power supply
required H.T. 60 v., GB 4} v., L.T. 2 v. Provision for thesc
inside cablnets. Complete with 2 valves, type
PMILF and LP2.

Pair of phones (if supplled with unit), 3/6. Heavy duty
morse key, 1/3. Valves carry 12 months guarantece.

TUBULAR CONDENSER PARCEL.
100 assorted condensers from .0001-.1 mfd. 7/11
Per parcel.

MINIATURE AUTO-TRANSFORMERS

tor matchiog low impedance phones to high 2/6
tmpedance output, with jack and socket.

EARTH RODS with brass terminal. 6 for 5/-

Terms: Cash with Order

MAIL ORDER SUPPLY CO-

The Radio Centre,
° ° 33 Tottenham Court Road,
London, W.1, MUS, 6667-8-9




56 WIRELESS WORLD

RELAYS

AUGUST, 1950

"ADCOLA"” SOLDERING INSTRUMENTS

RNeg. Trade Mark

AND

KEY SWITCHES

LARGEST EX-GOVT. STOCK
IN GT. BRITAIN

Types 600-3000 Relays — Siemens High Speed
Also A.C. 250 volts 50 cycles

Uniselector Switches, Carbon Insets Telephone Camponents, Plugs, Jacks,
Handsets. Co-Axial Cables Government Contractors

JACK DAVIS (Dept wy
30 PERCY STREET, LONDON, W.I|

Phones: MUSeum 7960, LANgham 482!

— 3 V1T S TRV P YO P

o Reg. Derign 860302
Designed for Wireless Assembly and Maintenance.

SUPPLIED FOR ALL VOLT RANGES FROM 6{7v. TO 230/50v.

The three Adcola Models cover the requirements of the

Television, Telecomn:unication and Radar Engineers
and assure thorough jointing.

-%in. dia, Bit., Standard Model — 22/6
+in. dia. Bit. Standard Model — 2§/-
P in. dia, Detachable Bie— — — 30/-

Patented in England and Abroad.

Snle Manufacturers :

ADCOLA PRODUCTS LIMITED

ALLIANCE HOUSE, CAXTON STREET, WESTMINSTER,

LONDON, S.W.1, Tele. MACaulay 4272.

NEW ST.C. SELENIUM RECTIFIERS. m—

Largest L.T. range in Great 8ritain. Current

products, NOT surplus. E.H.T. H4/200,

W.W, Televisor, 29/6, H4/ IOO VR97, 19/6, |

post free.

HALF-WAVE RECTIFIERS.

l6v., $a., 7/-; la..8/6; 2a.,9/10; 3a, |7/-;
all post éd. 4a 18/- 6:., 22/6. post 10d.
30v. la., 12/6 ; |418 4a.,26/- ; 6a.,38/6 ;

43v, la., 16/6 ; 2a L2005 4a 37/6 6a., 54/-;
t00v. 2a., 36/6 43,67/-' |00/- allp 1/-

HALF-WAVE HEAVY DUTY, 7}in.
SGUARE COOLING FINS.

16v. 5a., 22/6 ; |0a.,24/6 ; 30v, 5a., 37/- ; 8a.,
40/6 : 48v. 2.5a., 27/6 ; Sa., 50/6 ; 8a., 57/, | !
all post [f-.

BRIDGE CONNECTED FULL WAVE. FULL
Special price, 230v. la., D.C., 90/-. [7v.
1.25a., 12/9 ; 2a., 16/4: 2.5a., 21/3; 3a.,
23-; 4a..26/- Sa., 27/6 ; all post free. 33v.
2a., 19/6 ; la., 22:6 ISa 29/6 ;2a.,32/6 ;3a., plan  now
37/6 ; 4a.,45/6 ; Sa - 466 ; 8 all post 10d. Sav
1.5a., 41/-; 2a,, 50/- ; 3a., 87/- ; 5a., 70/- ; 72v.
1.5a.,53/- ; 2a.,64/- ; 100v. |.5a.,76/-; all p. 1/-.

BRIDGE CONNMNECTED HEAVY DUTY
7}in. SQUARE COO/L'N(% Fl;;l'S. o
|7v. 6a., 36/2 ; 101, 44/- ; 12a., 76/ ; a.,

84)-; 33v. €x., 68/-; (0a., T5/-; 122, 132/o; 20, I gutionte
143/-; 54v. 6a., 95/-; 10a., J06/-; 72v. 6a.,

122/-: 10a., 138/~3 100v. [0a., 206/, all p. 1/4.
BRiIDGE INDUSTRIAL FUNNEL
COOL. I7v. |2a., BOj-; 2Ca., 92/-; 30a. EOICES
t3d/-; S0a., 198/~; 33v. 6a., 73/-; |0a,

B4/- ; 12a,, 132/~; 20a., l52/- 54v. 6a.,
97~ 10a., 114)-; 72v. 6a., 120/-; 10a,,
t44;- ; 100v. 6a., 16B/.; 10a., 202/6 all |
post t/6.

VALVE CHARGER REPLACEMENTS.
No wiring alterations. Philips & Tungar,
2-12v. 4-5a. Charger Kit, 230 A.C. Vent. Case, sembly.
Ammeter, £5/10/-, del.

Wholesale & Retail

valve-holders
cores.

T. W. PEARCE (Est. I8 yrs.)
66 GREAT PERCY STREET, LONDON, W.C.1
Off Pentonville Rd, Between King's Cross and Angel

TELEVISION
F.V.D. |

VISION
TUNING SCALE

New 3 colour scale Copenhagen
available for im-
mediate delivery.

All Steel CADMIUM PLATED
POWER AND TIME BASE
| CHASSIS valve-holders, 3 point
and single socket and all necessary

SOUND PANEL CHASSIS
ASSEMBLY, fitted with screens.
valve-holders, formers and dust

VISION PANEL CHASSIS
ASSEMBLY, fitted with screens,
formers and dust

9fn. C.R. TUBE SUPPORT for
mounting on top of Gantry As-

9in. CREAM MASKS.

5, SHAKESPEARE RD,, FINCHLEY, N.3
'Phone : FINchley 2188

| OPPORTUNITIES
| INRADIO

Get this FREE Book!

"ENGINEERING
OPPORTUNIT(ES"
reveals how you can
becometechnically-quali-
fied at home for a highly-
paid key-appointment in
the vast Radio and Tele-
vision Industry. lu 176
pages of intensely inter-
esting matter, it inctudes
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, Souad
Film Projection, Short
Wave, High Frequency, and
General Wireless Courses.
We definitely Guarantee

*“NO PASS—NO FEE”

1t you're earning less than {10 a week, this
enlightening book is for you. Write for your
copy today. It will be sent FREE and
without obligation.

OFPORTUNTTIES

DRIVE I
1
l

hd

NGINEER

&

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

388b SHAKESPEARE HOUSE
17/19 STRATFORD PLACE, LONDON, W.1

VENTEX CABINETS

have become the accepted standard for first
quality 12 in. loudspeakers.
Type 1275 ... 12 gns, Type 1255 ... 14 gns.
] ] ]
Fit our FULLY COMPENSATED VOLUME
CONTROL. Essential for high quality re-
production at low volume levels.
[ ] ] ]
A range of High Quality Tuners and Ampli-
fiers with an advanced specification will
shortly be available. S.A.E. for details.

C. T. CHAPMAN (Reproducers) Ltd. 3,4

RILEY WORKS, RILEY STREET, CHELSEA, S.W.i0
Daily demonstrations at Webb’s Radio.

1 KW TRANSMITTERS. Two HF. 3000's output. CW, operation. 3.5 Mc. to 16 Mec.
HALLICRAFTERS BC.610 (or HT 4B) operating over 2 Mc. to 18 Mc. and modified
for 21 and 28 Mc. Crystul and VFO on all bands, complete with speech amplifier
antena tuning unit, exciter units and coilsfor all bands, set of 36 x-tals specially mude
for BC.610 and new valves,

RCA TRANSMITTERS, Type ET.433.B.2Mc. to 20 Mc. 350 W. C/W.250 W. R/T.
Two]g‘lil s output. Crystal controlled and modified for VFO. With separate speech
amplitier.

80W TRANSCEIVERS. Very compact, welght 131b. 829 output. 2 Me. to 8 Mc. or
4 Mc. to 18 Mc. Phone and key. High class superhet receivers. Complete with
power pack for 110/220 V.A.C, and two rotary convertorsfor 12 V. battery uunpl) i
two sets of aerials/dipole and counterpoisc aerial/mni. spare key, head

und set of spare valves.

AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT ¢ BOEHME® (U.8.A)
Up to 4,000signs per minute on line or wireless.

AR.88 D’s,LF. $X.2838.27, HRO'S with 5 or 9 coils.

METAL BECTIFIEBS TYPE 7B. Max DC. output at 36 V. 56 amps. Supply voltage
200/250 v. Brand new, in original caees,

All aboveitemsin exceﬂent working condition. Working demonstration upon request.
Tx Valvea: 803, 805, 807, 813, 814, 829, 861 866A, 872A. 61.6 met. and many others.
Large atock of f.mnsmnung condenaers. crystals, and other componenta. Alignment
and repair of communication receivers and all other amateur equipment undertaken.

P.C.A. RADIO

Receiver Div.:
170, Goldhawk Road,
London W.12. Tel: 8HE 49486.

Transmitter Div. :
The Arches,Cambridge Grove,
London, W.6. Tel.: RIV 3279.
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Rate 6/- for 2 lines or less and /- for every additional
line or part thereof, average lines § words. Box Numbers
2 words pyus 1/-. (Addressreplies : Box 0000 o/o ** Wireless
World,” Dorset House, Stamford 8t., London, S.E.1.) Trade
discount details available on sapplication, Press Day :
September 1950 issue, Friday August 4th. No responsibility
accepted for errors.

WARNING

Readers are warned that Government surplus
components which may be offered for sale
through our columns carry no manufacturers’
guarantee: Many of these components will have -
been designed for special purposes making them
unsuitable for civilian use, or may have de-
teriorated as a result of the conditions under
which they have been stored We cannot
undertake to deal with any complaints regarding

any such components purchased.

NEW RECEIVERS AND AMPLIFIERS

NIVERSAL ELECTRONIC PRODUCTS, 35,
Marylebone High St.. London, W.l1. Wel-

beck 4658,
SPECIALISTS in the design and manufacture
of high fidelity reproducing equipment from
5-100 watts for domestic or industrial purposes.
Our new twin channel amplifier (tvpe U.E.57).
with independent bass and treble outputs. pro-
vides the most satisfying standard of reproduc-
tion we have vet experienced. It is now being
demonstrated in our showrooms daily (we close
Thursday 1 p.m., Saturday 4.30 p.m.). and we
invite those who seek perfection from recorded
music to hear this superb instrument. We also
offer tuning units or complete chassis desizned
and constructed to individual reauirements,
ALLICRAFTERS dual diversity receivers,
complete with power and
speakers; few only available. .
McELROY ADAMS MFG, GROUP, Ltd.. (Halli-
crafters), 46, Greyhound Rd., London .6.
-watt high quality amplifiers, bass and
treble boost; £12/10. lists.—Broadcast
& Acoustic Equipment Co., Ltd., Tombland7,

Norwich. 006
1 ERNARDS, makers television. radio.
amplifier equipment, available for early
delivery; television time-base chassis and E.H.T.
supp}iy combined, completely wired,
tested, only new components used; £7/12/8.
BERNARDS, 12, Chelverton Rd., Putney, Lon-
don. S.W.15. Put. 7538. 0097
HARLES AMPLIFIERS, Ltd., are now able
produce amplifiers, radio units and
2lectronic equipment to speclfication; enguiries
invited for development work and for short pro-
duction runs.—Charles Amplifiers, Ltd., 40, Ken-
sal Rd., W.10. 0173
NEW amplifier by Midland Radio Coil Pro-
ducts: The Symphonic Seven High Fidelity
portable, seven watts of high fidelity reproduc-
tion in highly portable form full bass and treble
tone controls, 2-stage N.F.B., high gain; price
£10/15/6.—Fcr full details of this and other
amplifiers and radio feeders address a post card
to 19. Newcomen Rd., Wellingborough,  [5618
UY direct from manufacturers; our radio-
gram chassis are trulf remarkable value;
5-valve all-wave superhet, large fully illumina-
ted glass dial, complete with valves and
speaker aerial tested ready for installation;
price £12 inclusive, carriage pald; 2d stam
for illustrated leaflets; trade enquiries invited.
—Bayly Bros., 46, Pavilion Drive, Leigh-on-Sea,
EsseX. : 5573
SPENCER-WE‘ST type AC/3 Birmingham or
London pre-amplifiers ensure that the very
best performance is obtained under difficult re-
ception conditions; expressly designed and
manufactured for long-distance reception and
empoyed by the manufacturers themselves for
consistent reception under typical difficult con-
ditions: descriptive leaflet, circuit. ete.. avail-

able on request,
SPENCER-W. Quay Works, Gt. Yarmouth.
O: recelver, acclaimed by its

units loud-

of

5 valves,

R-WEST,
NNOISSEUR'S
users as the finest recelver for the enthu-

siast and the only one with the following facili-

ties: 9-1,500-metre, world-wide results on highly |.

sensitive 10-valve receiver, comparable with any
good communication set, or by change of switch,
maximum fidelity 'recephon of local stations on
non-superhet receiver with high quality 2-PX4
ush-pull amplifier incorporating all refinements,
gass and treble tone control (boost to cut)
whistle filter and gram input, etc.; basis rebuilf
R1155; write for detalls or call for demonstration.
FEEDER units as above, or use with external
high-quality amplifiers; R1155 specialists, re-
ceivers repaired and re-aligned, also modified as
above, or to your requirements: R1155 circuit
and values 2/- post free.—R.T.S., .. 5, Glad-
stone Rd., Wimbledon, S.W.19. Tel, Lib. 3303.
ECHNICALLY far ahead of anY other repro-
T ducer is the Williamson amplifier; a satis-
fled customer says: ‘ After searching for 3
months and_listening to many other so-called
quality amplifiers, I have at last found what
I want. e R.T.M.C. version of the Willlam-
son is the finest product of the kind, and work-
manship and parts used are unsurpassed.. 3
goes for gquality of reproduction. t0o,”” We have
many other letters in similar strain. There is
no doubt the Williamson amplifier will satistvy
the most critical quality enthusiast, It is the ul-
timate choice if you want trouble-free reproduc-
tion with super quality. Price £23/10, 7-valve
model; £28/10, 9-valve model (with built-in pre-
amplifier). See previous adverts. Also “ W.W.™
booklet on this famous amplifier. We are open
all day Saturday for demonstrations. Send for
details, photos (3d stamp) to R.T.M.C. (Ealing).
Ltd., Laurel House. 141, Little Ealing Lane, W.5
(Ealing 6962). 13674

SCREENED

—and hermetically
sealed in ol . ..!

REDUCTION of field
40 db at 50 cfs.! These
are the figures for the
Type HS-MU sealed
transf ormer shown
above, and are typical of
the advantages that these
Partridge potted trans-
formers bring.  Apart
from enhanced electrical
efficiency, their per-
formance is consistently
maintained under all
climatic conditions by
reason of the permanent
hermetic oil seal.

¢

All Partridge Precision
Components (both stan-
dard and “ To Specifica-
tion *’) are now available
as hermetically sealed
units.

*
Fullest details gladly sent on request

PARTRIDGE

TRANSFORMERS LTD

OEBUCK ROAD, KINGSTON BY-PAS3S
TOLWORTH SURREY
Telephone :

ELMbridge 6737-8

NEW RECEIVERS AND AMPLIFIERS
.J.R., ELECTRICAL & ELECTRONIC DE-
VELOPMENT, Ltd.. Hubert St., Birming-
ham, 6 (Aston Cross 2440), the Midlands
specialist manufacturers of high fidelity sound
reproduction equipment, for the world-famous
Williamson amplifier and associated accessuries
including tone control stages loudspeaker
crossover units, distortionless contrast ex-
panders and radio feeders: send for details and
prices [5470

ELRAD ELECTRONICS, 70, Church Rd.,
Upper  Norwood, London, 8.E.19.—De-
signers and manufacturers of Telrad quality
amplifiers; established as the most outstanding
value in high-quality amplifiers, thanks to
faithful reproduction at wunrivalled price.
these unique amplifiers are the first choice
of the enthusiast; built to satisfy the dis-
criminating ear; bass and treble independent
controls, providing widest possible variation to
suit all recordings and varying acoustic proper-
ties of one room with another; £18 complete:
full details on request.—Write. call or ’phone
Livingstone 4879. 10019
RECEIVERS, AMPLIFIERS—SURPLUS
AND SECONDHAND
HRO senifor Rx’s, complete from £12/10, plus
carr.—R.T. & I, Service. 254, Grove Green
Rd., London, E.11. Ley. 4986. 10053
20-wqtt amplifier with built-in radio unit,
mic. and gram input, showroom demon-
stration model; price £29/10.
\g’ig"Do%‘N TRANSFORMER Co.. Ltd., Moxley Rd..
N 15512
ALLICRAFTER SX28A, with panoramic
adapter, all in cabinet, hardly used, 230 or
110v a.c., with full instructions: offers near
£60.—Box 5276 [5705
ALE, televislon receiver, aerial, feeder. etc.:
London or Midlands; stabilised power pack.
full sensitivity, bandwidth, 34 vaives: s.a.e, for
details: £33.—Box 5279. 15676
AMMARLUND super-pro, ex. cond., power
pack. two pairs_Brown’s phones and odd
speaker,—Offers lse. ‘‘ Heorot,” Laleham
*Reach. Chertsey. Surrey. 15683
.S. Army BC348K_communications receiver.
converted to mains: short waves up to 18
m/c, 1.5-3.5 m/c range converted to medium
waves, £12 or offers.—Box 5242. 5675
£40.-—Vortexion Super 50-watt amplifier,
perfect condition, cost £38/10, under
guarantee Feb., , acoustical radio feeder
unit. type H.R.1, cost £14 two months ago:
cabinet to mount amplifier and feeder unit,—
Box 5239, [ 5669
E. H. SCOTT Hi-Fidelity receiver, 23 vaives,
2 chromed chassis, 3 speakers, 35 watts un-
distorted, 13-2,000 metres, continuously variable
selectivity 2-16 kes, sep. bass control, beat osc..
appearance, performance, speaker cones, all as
new.—Offers to Box 5070. {5659

ALE of private laboratory; communicationa
receiver BC 348-0 by R.C.A, New Jersey 8-
valve (2 R.F.-2 [LF. crystal contro). 6
waveband 200/500kc and 1.5 to 18mec. powerea
by self-contained 24/28-volt D.C. input dyna-
motor, with instruction manual; used only a
few times (less than 2 hours total) as a compara-
tor, otherwise new and unused, £29/10; pair of
up-to-date W.S, 38 Mk. 111 Walkie-Talkie trans-
mitter receivers by M.R.. Ltd.. 7-9 m/c, range
5-20 miles, according to terrain: in cast alu-
minium cases. complete with external con-
trollers. double. sectional rod aerials, hand-set
m/c microphones and telephones, also dry bat-
teries; again, used only a few times as compara-
tors, otherwise new and unused; £36/10 the
| pair; items may be inspected by appointment.—
Chesney, Redcroft, Bramhall, Cheshire. Tel.
Bramhall 1036. 15709
NEW DYNAMOS, MOTORS, ETC.
| BATTERY chargers, 4 models 2-6-12v, 1-2-4
amp .; any mains voltage;
types special transtormers, chokes. fest gear, In-
terior car heaters, etc.—The Banner Electric

Co., L 12212
JANET E d.c. to a.c, converters, 200/
250 volts d.c. input, 200/250 valts. 50 eycles.
1-phase, a.c. output at 300 watts, new, £20:
500 , £23; complete with smoothing for
television and radio.—Johnson. 319, Kenning-
to N, on. .11.  Reliance 1412-3.
LL types of rotating electrical machinery up
to 20kva available, including rotary con-
verters, rotary transformers, motors, petrol and
diesel-engined generating vplants, alternators
and d.c. generators. We are also in a position
to quote for power transformers; as actual
manufacturers we wlll be glad to quote for any
quantity for home or export.
DIESEL Electric generating plants, 3kva, 230v
with push-button remote control, starting equip-
ment, ready for use; 3
ROTARY transformers, input 20v d.c., outputs
6.5v d.c. and 300v d.c., permanent magnet field,
20/-; , input 28v d.c. and 1.200v, 70ma
d.c. output, energised field, 35/-; ditto, input
12v d.c., output 500v, 90ma d.c.. energised
flelds, 35/-.
PETROL electric generator plants. comprising a
J.A.P. No. 2a single cyl. engine coupled by vee
rope_drive to an alternator, giving an output
of 230v, 50 cycles, 400 v.a., with screened igni-
tion and filtering on generator, eminently suit-
able for operating television and radio on farms
etc., price : such plants ean be supplied
with various outputs, a.c. or d.c., for other
applications,
CHAS. F. WARD, Lordseroft Works.
Suffolk, Tel. 253. 039
DYNAMOS, MOTORS, ETC.—SURPLUS
AND SECINDHAND 5
S new, electric dynamic wireless converter,
230 dc to 250 ac; offers.—Brookman, 91, Col-
lege Rd., Epsom. Tel. 9320. 5

Haverhill
{003
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COMPLETE LP.
RECORD SERVICE

Our 18 months’ experience of solving the prob-
lems associated with L.P. records here and in the
U.S.A. is now crystallised into a comprehensive
service for you.

We arc now stocking the complete range of L.P.
records of se. ious music, and the associated play-
ing desks. Over and above that is the quite un-
equalled range of Hartiey-Tyrner high-fidelity
equipment for reproducing these epoch-making
discs with a degree of realism which is quite
startling.

You are invited to come and hear what can be
got from these discs when they are reproduced
with real fidelity ; and we shall be happy to supply
your needs from a single record to a complete
installation.

We are preparing ‘‘ The reproduction of L.P,
records ** and this, together with a year’s supply
of critical reviews of records, will be sent to you
for a subscription of §/-. This is included as a free
supplement to our ‘‘ Selected Record Catalogue,’’
price 25/-, and existing subscribers to the catalogue
will gettheir copy in due course.

This complete service is extended to all our over-
seas friends. L.P. records can safely be sent by
post, and we guarantee complete satisfaction in
the farthest corner of the Empire.

Send today for free catalogues and literature, and
don’t forget '* New Notes in Radio,” price 2/6,
a pocket guide to high-fidelity.

H. A. HARTLEY GO. LTD.
152 HAMMERSMITH ROAD
LONDON, W.6. Riverside 7387[

—|

Southern Radio Supply Ltd.
46, Lisle Street, London, W.C.,

have now removed to
NEW PREMISES at

11, Little Newport Street, :
London, W.C.2.

Five Doors from Charing Cross Road
and Leicester Square Tube Station.

Telephone Number:—
UNCHANGED—GERRARD 6653,

ALL GOODS
PREVIOUSLY ADVERTISED
STILL AVAILABLE.

PLEASE NOTE NEW ADDRESS: —

SOUTHERN RADIO SUPPLY

11, Little Newbort Street,
London, W.C.2. eerrard 6653.

Five Doors from CHARING CROSS
ROAD and LEICESTER SQUARE TUBE
STATION,

WIRELESS WORLD

DYNAMOS, MOTORS, ETC.—5URPLUS
AND SECONDHAND

IGHTING plants new and used, ac and de;

rope, press button, or remote controi start-
ing; run on petrol, some on T.V.O. (very cheap
tuef); also 1.2 and S%hp new engines; see ''Wire-
less World,” July, page 88; Exide and Hart 6v
100-125amp H.Batts, heavy duty, £4, del. £15
for 4; also 72 and 85amp H. 110-230v double
wound (not auto), trans. lkva heavy duty, in
steel case, £4 del,; heavy duty rectifier units
115/230/1/50 input 100-120 var. dc out, 2.5-3a;
bridge conn. 8.T.C. rects. steel case, £10 del.;
200-250v input, 90v 8a dc var, tapped output
m/c a meter; Westinghouse equipment, fuses,
etc., £19 del.; large Davenset 2-circuit charger,
two A. meters with resistances, overload switches,
200-250v input, £20 del.; special Westinghouse
200-250 input, 24v charglng 26 amp condensers
and choke control, full wave bridge rectifier, 3-
pole on/off switch (2 ac4-dc), 4 fuses, steel case;
this is superior H.duty job; transformer alone
worth more than price asked, £12/10 del.; 1
battery charger by Legg, 200-250v input, charg-
ing up to 50, 2v cells at 2a, 8.T.C. rect, full wave,
meter, resistance, fuses, steel case, £13 del.; see
displayed advert page 56; S.T.C, rectifiers;
terms, ¢.w.0. pro forma invoice or c.0.d.
PEARCE, 66, Gt. Percy St., W.C.1.

NEW LOUDSPEAKERS
Hl-Fl reproducer cabinets and playing desks
to match; stamp, leaflets.—Cabinetware.
1A, Heyes St., Blackhurn. [009%0
LOUDSPEAKERS -SURPLUS AND
SECONDHAND
S.S. DX plus 7 Voigt h.c. horn, super 8 cs,
H.M.V. 12 p.u. acoustic QA12, cheap.—BoX
5278. 5707

£18 Goodmans Axiom 22 high fidelity 20
watt loudspeaker, mounted lass refiex
cabinet, 1in thick, hei

musgltn' ‘xﬁl‘flxtlllsgzx)één
depth 14in, lined 1in felt, light oa nish; cos
£57710 two months ago.—Box 5241, (5671

TRANSMITTING EQUIPMENT
TR9 transmitter-recetvers; these were for-
merly sold at £6 each, the remaining

few to be cleared at 25/-, carriage gnid.
THE STAMFORD RADIO Co., 199, Stamford
St.. Ashton-under-Lyme, Lancs. 14795
ALLICRAFTER transmitters. Type HTAE
H (BC610), complete to makers’ latest speci-
fication, covering all frequencies from lmc to
30mcs, complete with speech amplifier, connect-

0014

ing cables, etc.; limited quantities only now
available. .

PANORAMIC adaptor, Type MCA44, British-
made, suitable fitment any good-class

to
communication Teceiver, in addition to all Halli-
crafter models, immediate delivery.
HALLICRAFTER gmclal sole agents in U.K. In-
ludi ervice and spares.
.cElI.?RgOSY ADAMS MFG. GROUP, Ltd., 46,
veyhound Rd., London, W.6.  Tel Fulham
1805'. [5212
NEW TEST EQUIPMENT

Cables, Hallicratt, London.
VAILABLE for early delivery, two-beam
switch unit, 6 valves, self-contained power
pack, variable switching frequency, provisional
lxgc? £e<110/14/6t. egab(ljes ml(l)l separate traces to be
on ‘standard oscilloscope.
oy, Rﬁ Putney; [I(.).%lglé

BERNARDS, 12, Chelverton

don, S.W.15. Put. 7538.

LABORATORY test equipment, signal genera-
tors, oscilloscopes, frequency meter, valve

voltmeters, valve testers, meggers, etc., by Mar-

coni, Ferris, Clough-Brengle, Collins, Cossor,

Ultra, etc.; list available.—Please state require-

Q=0

ments to:— R.T, & 1. Service, 254, Grove Green
Rd., London, E.11, Y. . 0056
SCILLOSCOPE and Wobbulator complete.

£20; T.B. ¢/s 10 to 350,000 c/s X and Y plate
amplifiers, easy to handle, has outstanding per-
formance, full uaranteed, immediate delivery
with set of le: and booklet, ** Oscilloscope
Technique *’; further details from the manufac-
turers.—Erskine  Laboratories, Ltd. Si
Scarborough, .
TEST EQUIPMENT—-SURPLUS AND
SECONDHAND
AYLOR 85A meter, 20.000 OPV, 90 ranges,
as new, reasonabie offer.—Box 5242. [5674
2 TAYLOR 240amp pattern gen., little used,
as new, £12 each.—Bradley, Hospital Drive,
Radcliffe, Notts, 5679
DUTOMATIC voltage regulators for a.c. mains.
Ferranti 7.5kva, mouving coil, frequency
compensated, undistorted output waveform,
tapped to suit any nominal supply between 200

and 250v, 1ph., 45 to 60cps, input voltage may
vary from 88% to 108% of nominal, output
100%+%%, complete with voltmeter, spares,

handbook, brand new, in original oiled paper
wrappers and export packing cases, Govt. sur-
plus; offered at 2 fraction of normal cost; over-
seas enquiries imvited.—P, B. Craw; y 166,
Pixmore Way, Letchworth, Herts [5136
ALE of private laboratory.—The {following
apparatus, all of recent manufacture, Is
avallable in condition virtually as new; best
offers accePted: Marcon! standard siznal gener-
ator TF 144G, 85kc to 25m/c, cost £143; Mar-
coni circuit magnification meter TF 325G, 50kc

to 50m/c, cost £135; Cossor double beam oscillo- -

scope, with attachments, cost £45; Metro-Vick
S.R.2 vacuum backing pump with filters, cost
£34/5; Metro-Vick high vacuumr oil condensation
type 02, cost £26/15; Edwardes & Co.
rotary vacuum pump and compressor, type IV,
cost £25/15; Philips high vacuum fauge by
Edwards, power and metér units, to 10-2, cost
£46/10: Walsall multi-range test meter, model
845, new and unused, cost £14/18/6; also Ravon
multi-range test meter, ditto, cost £14/14;
items may be inspected by appointment.—Ches-
ney. Redcroft, Bramhall, Cheshire, Tel, and
*Grams: Bramhall 1036. [5710
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MICROGROOVE
IS HERE'!

Not *‘shortly " and not ‘““in the near
future ; no waiting lists. but IMMEDIATE
DESPATCH (if you order promptly) of
excellent Microgroove Gramophone Units
made by famous British manufacturer, and
despatched ready to plug in. For 50-cycle
A.C. mains of |00/130 and 200/250 volts ;
consumption approx. |2 watts. |0in. turn-
table revolving evenly at 33/ r.p.m. Auto stop
and start. Lightweight High-Fidelity Magnetic
Pickup giving delightfully clean quality.
Output approx. 0.3 volt at 1,000 cjs., re-
quiring no pre-amplifier or input transformer
with normal amplifier or radio set. Fre-
quency range 30-14,000 cfs. For use with
Miniature steel or sapphire stylus. Complete
with mounting accessories, tax paid, carriage
paid, £7/5/- nett, Limited quantity available,
so order now. Also the same model but
78 r.p.m. Mount the two side by side in one
cabinet for the ideal playing desk ; costs less
than a single two-speed job, saves changing
stylii, etc.,, and supplied tax paid, carriage
paid, for £13/19/6 the two. Talk to us also if

you would like a Microgroove Automatic
Record Changer ; and, of course, for ALL
the high-quality equipment by Hartiey-

Turner, Wharfedale, Gecodmans, A. C. Barker,
Vortexion, Decca, Marconiphone, etc., etc.
Meanwhile, get organised TODAY for
Microgroove—WE'RE ready !

WIRELESS SUPPLIES
UNLIMITED

264-266 OIld Christchurch Road,
Bournemouth, Hants

CABOT RADIO

A New Television Pre-amplifier

Model B. Has an effective gain
of 10 times, and an extremely
high signal/noise ratio. Capable
of operating at an input of 5
microV. without showing deterio-
ation of picture quality due to
its own generated noise. Uses
Mazda 6F1 valve in an up-to-
date circuit. Bandwidth 5 mcs.
Entirely self-contained, and oper-
ates from 200-250 v. A.C. 50 c.p.s.
only. Size: App. 4in. cubed.
Available for London or Bir-
mingham frequencies from your
own dealer.

Price £3.13.0
Including 6F1 valve.
If in difficulty write direct to:
Cabot Radio Co. Ltd.,
28, Bedminster Parade,

Bristol 3
Tel : 64314
=~ ————— |
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Increased output plus the normal fall in
demand which always comes in summer has
enabled us to overtake the intake and we are
now pretty well level, with both the 148A
and 150 almost ex stock. NOW is the time to
get ready fcr the next season’s good sound.
Apart from the wea'th of good music of which
we can be sure, there is wide band tefevision
sound, which is a revelation of what radio
reproduction can be when a really first-class
speaker is used. Thenwehave the new Dec:a
Leng Playing records which combine good
recording with a silent surface almost on a
par with that of acetate ; it is a joy to be able
‘to use the full extreme top response of the
148A and 150 without hearing the usual
surface hiss,

NOW is the time to act. Don’t wait for the
autumn when everyone is calling for speakers
and we may again be swamped by the demand.

Please write now for fufl details and the
special summer plan. If you really do want
and appreciate NATURAL, pleasing, satisfying
sound reproduction you must sooner or later
own a BARKER SPEAKER. Why not sooner ?

BARKER

NATURAL

REPRODUCERS
BCM’AADU
LONDON, W.C.1.

WIrRsLESS WORLD

TEST EQUIPMENT—-SURPLUS AND
SECONDHAND
DEALER clear.ng suip.us siocks offers many
bargains in test gear and components; send
s.a.e. fur st —Biyan. s Raa.o, wesi oL., Cromer.
TA LOR Wobbulator new condition, £10;
G.£.C Selectest, £10; as new commercial
televis.on; pre-amp stngle stage 6AM6 AP,
£1.—Kingsbury, Providence, Burnham-on-
Crouch, kssex. (5677
CONI, std. siz. gen., TF144G, £30; Mul-
lard scope GM5152 '£30; Hi.ckock ' valve
vo_tohmeter, ;. BFO, £8: Weston circuit
. £10; all v. g. condition with hand-
qvuaxm'.v valves., formers, components,
worth £25; near offers considered, but
prefer sel £80. or exchange good Leica
camera.—Box 5277. {5706
NEw GRAMOPHONE AND SOUND

EOUIPMENT

AGNETIC tape. Emitape

65 on 1,200ft
$pool, 25/-; paper tape. zgl}w

blank record-

inR disCs, 1esd Qaiwcu, 4/0; 8. from stocs; 1wl

trade terms availgble.

SOuND DISCS (8 PPLIES) Ltd.. 178, Bispham
uthport, Lancs. 8153,

INFINITE baffle corner deﬂecwrs scientifically
designed acoustic chambers for 8 to 15in
speakers; lists.—Broadcast & Acoustic Eq(%pi

ment Co,, Ltd., Tombland, Norwich. 1
RANSFORMERS, toné control w2ndloud
speager filter chokes for all ** W.W." cir-
cuits; special designs promptly made.—R.
Clarke, 30 Langland Crescent, S. Stanmore,
Middx. 5321. 15976
equlpment of special interest to

amateurs and experimenters at attractive
prices; including a gl .fiers, microphones, loud-
speagers; only limite quantmes availaple.—Full
details and prices from E.M. es & Service,
., Amateur DlVLSlOﬂ Head Otﬁce. Hayes
M.ddlesex E03Y]
APE recordmg panels; a precision panel com-
prising two motors, high fidellty sound and
erase nead, high speed capsian of unilque design
giving tape speeds of 7l%in and 15in per sec.
suspended between ball races with heavy fly
wheel to ensure freedom from wow; no unlacing
of tape is necessary for rewind; panel finished
{n black crazkle, size 14inX12in; £20.
HIGH fidelity tape heads as fitted on our panels,
record-playback, £4/10: erase heads. £4/10;
standard 1ecord/p]aybacx £1/10; erase head.
£1/10; ose, coll, 15/-; head to grid transformers,
7/6; circuits suppied with orders; trade
uulrles invited.
CAMBE SOUND SERVICE,
E\’Iglgr\s. Cross Cop, Morecambe. Tel.

Sealand
Heysham
{0078

GRAMOPHONE AND SOUND EQUIPMENT
—SURPLUS AND SECONDHAND
AMBASSADOR table radiogram, as new, s.w.

bandspread, £39; new, gramophone, B. 'I‘l-l
pPicg-up, £8. —-Box 5246. 569
D AGNETIC sound recording wire, sta .ess

steel, temporary wooden spools, apfrox. 155
hours’ running time at 2ft per sec.; 14/- per
spool.—A. Smart, 40, Grange Rd., Halesowen.

.M.V. s.ng.e record ayer, connoisseur

p.ck-up, £8; 80 records 12m 25 10in, popu-

lar classics, £6: 5 record carriers. 4 with index
cards; 22 copies '’ The Gramophone,” £7; all in
new condition.—Box_ 5240, F5670
sale 1948 Fordson van equipped as

mobile recording studio, twin Simon re-
corders, generators, mics., all almost
brand new; cost nearly £2,000; offers.—The
Rapstone Radio & Recoxdlng Co. 44, Fountayne
Rd., Stoke Newington, London, N.16. 5584

NE B.S.R. direct disc recording outfit, as

new, comprising one B.S.R. disc recorder
and one B.5,R. recording amplifier (type R.1),
each in leather covered teak instrument case,
one Lustraphone microphone, one B.S.R. micro-
phone transformer (type A.T.57), 50 and 600
ohm tappings, one B. e luxe telescopic
microphone stand; £150,--Cohen & Wliks, Ltd.,
Derby St., Manchester, 8. 5623
M.V. 1604 table autoradiogramophone, st
£63 accept £40; Pamphonic 25 watt ampli-
fler with playing desk and speaker, list £51,
accept £35; two nvallable also cabinets for above.
cost £17, accept £5; all new, guaranteed,; tele-
vision, Pye D16T, Bush T91 consoles, secondhand,
perfect order £35 each; several H.M,V. recondi-
tioned radiogmmo;:hones send for list.—B.yth.
5 High St., Pinner. Tel. 2666. [5661

NEW COMPONENTS
RAND new guaranteed goods.

MAINS transformers, fully interleaver and im-
pregnated;, primaries,
screened; drop through types.
, 7T0ma, 6.3v_3a, 5v 2a, , 350
350v 70ma, 6.3v 2a. 5v 2a. 14/11; 250-0-250v
100ma. 6.3V 6a, 5v 3a, for 1355 conversion, 22/9;
250-0-250v 70ma, 6.3v 2a. 5v 2a Midget, 2l4-3-
2%in, 15/6; lulfy shrouded upright mounting
types, 350-0-350v 100ma., 6.3v-4v C.T. 0-4-5v
Za. 21/9; Midget, 3-3-21hin. 250-0-250v 60ma.,
6.3y 2a, 5v 2a, 15/6; 350-0-350v 150ma. 6.3v 4a,
5v 3a, 27/3; small ﬂln.ment trans., 200-230v (D-
ut, 0-4-6.3v 2a output, 7/6; full range of ma:ns
fran.s in stock: smoothing chokes, 60ma. 15h,
400chms, 4/3; 12h 350ohms, 5/3; 100ma
10h 3000hms. 5/9; 100ma_10h 10Oohms, 7/6:
200ma 5h 100ohms. 7/6; Clix Int. octal valve
holders, 2/11 doz, 23/- gross; T.V. focus coils,
9/6; T.V. Sin cream masks, 7/6; electrolyuics,
Bmitd 450v tubulars, 1/11; 8-8mid 450v small
cans, 2/9; 8-lémf cans, 3/3; 8-24mfd
350v cans, 2/3; Morganit,e vol. comrols .5 meg
with D.P. switch, long spindle, 3/9 ea. or 2/11
ea. in doz. lots; c.w.0, or c.o.d. over £1;, post
free over £2; bargaln list 3d; speclal lists for
trade 3d.—Radio Supply Co., 15, Queen Square,
Leeds, 2 10003

LR-S

" FOR
PROMPT & EFFICIENT SERVICE

CASH OR EASY TERMS

—— ARMSTRONG
ALL WAVE CHASSIS

(incl. speaker and output transformer)

Model EXP 83/3, Cash €18/i7/1, or £5 with
order and 10 monthly instalments of 30/-.
Model RF 103/3. Cash £25/12/6, or £5/10/-
with order and |l mon. inst. of 40/-.

Model EXP 125/2. Cash £47/16/-, or £11/10/-
with order and 10 mon. inst. of £4.

Model EXP 119 (less speaker). Cash
£43/19/¥, or £10 with order and }2 mon.
inst. of 62/-,

We specialise in Armstrong Chassis. See

maker’s advert, on page 67.

LEAK & GOODSELL AMPLIFIERS
AND TUNERS SUPPLIED ON
EASY TERMS

LOUDSPEAKERS

Wharfedale W.:2/CS I2in. less transf, Cash
£7/10/-, or £2 with order and 6 mon. inst. of
20/-.

Goodmars, the new Axiom 150 {less trans.).
Cash £8/8/-, or £2 with order and 7 mon.
inst. of 20/-,

Other models supplied on
including Hartley Turner.

similar terms,

COLLARO
RECORD CHANGER

R.C. 500 with crystal pick-up. Cash £10/i5/-,
or £3/12;- with order and eight mon. inst. of £1_
All other Collaro R.C. units and Record
changers available on similar terms.

RADIOGRAM UNITS

A.C.505 M.B, Cash price £7/6/3 or £2/2/-with
order and six monthly inst. of £I.

Full particufars with leaflet of any of the above
on request. Kindly enclose stamp.

°
THE

LONDON RADIO SUPPLY
co.

Est. 1925

BALCOMBE, SUSSEX
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-towards periection-
P. RECORDINGS

Demand a first-ciass
PICK-UP!

L.

LOWTHER DIAMOND MOVING-COIL |
answers this requirement £18 plus P. Tax |
Or second best

LOWTHER WHITE SAPPHIRE
MOVING COIL £7-7-0 plus P. Tax

(Lic. Pat. No. 538,05%)
Pick-up Equaliser Units and De-emphasis | ¥
Units (for L.S. lead) available for control | 5:
or compensation

Further details :- '

THE LOWTHER MANUFACTURING CO. |

(The Laboratory Production Unit)
Lowther House, St. Mark’s Roads
Bromley, Kent RAV. 5225 %

| EASY RADIO |

Have you observed from our previous ads.
how you can build radios the easy way and
save money ! Our range of completely
prefabricated chassis are punched for all
components. These—and our unigue
Construction Sheets and Tuning Units—
enable anyone to buildavariety of domestic
receivers, feeder units and amplifiers with
the sure knowledgethatfailure isimpossible!
Two examples from our range :

@ 5 v. prefabricated chassis, size

IZm x Sin. xlim o

‘ Easy-as-A.B.C.’ Construcuon

Sheets (A.C. or AC/DC) per

set*

No. | Tunmg Unit (comprlsln;

model30 3-waveband superhet.

coil pack, pr. ** MM ** LLF.T.'s,

8in. x 6in. dial and 2-gang con-

denser—the whole aligned and

sealed) ... 54/9 inc.
leaving only valves and small components
(which we can supply) to complete a factory
designed receiver,

@ 6 v. prefabricated chassls, size
12in. x 9in. x 23in.
Construction Sheets* ... o3
No. 2 Tuning Unit (comprlsmg
model 40 3-waveband superhet.
coil pack with R.F. stage, pair of
“MM ** LF.T.'s, 8in. x 6in, dial
and 3-gang condenser—the
whole aligned and sealed)... 86/3inc.

leaving only valves and small components
{which we can supply) to complete a factory
designed receiver, whose performance has
been widely acclaimed second to none.
*FREE with all orders over £5,

Send 1/6 for your copy of the New ** Home
Constructor’'s Handbook ' for all the
*“gen ' on how to construct these, and
many other receivers and amplifiers, etc.
All standard radio lines in stock at current
prices. Send us your enquiry or order
marking it ** W.W."" for special attention.
Mail Order Only.

RODING LABORATORIES
|70 LORD AVENUE, ILFORD, ESSEX__|

10/6

3/6

176
35

NEW COMPONENTS
RYSTAL Microphone Inserts (Cosmocord
Mic-6), guaranieed brand new, 15/6 post

fre
RADIO AID, Ltd., 29, Market St., Watford. Tel.
watford 5988. 0036
HIGH quality mains and output transformers
available In quantities large enough to be
ut interest to manufacturers.
2 Watt Mains Transformers: Primary: 110. 210
or 230 volts, 50 cycles; Sec. 1: 5v 2a; Sec. 2: 6.3v
a; Sec. 3 600v C.T. 150m/a from rectlﬂer.
Frame: 2in Stack Rola No. 6 stamping
40 Watt Mains Transformers; Prlmar
or 230 volts 50 cycles; Sec. 1: 6.3v 2a; Sec. 2:
5v 2a; Sec. 3: 5v 2a; Sec. 4: 620v C.T. GOm/a.
Sec 5: 950v C.T. 180m/a; Frame: 13kin stack
M.E.A. No. 136A stampings
12" Watt Output Transformers: Suitable for a
6v6 push-pull output stage: Sec. 1: for 600chm
line; Sec. 2: 150hm and 4ohm; Frame: 1%in
Stack Rola No. 4 laminations.
40 Wwatt Output Transformers: Primary: Suit-
able for EL.37 valves in push-pull: Sec.: 15ohm
and dohm; Frame: 1l4in Stack Rola No. 6 lamin-

110 210

atlons

ENQUIRIES to.—A. Kershaw & Sons, Harehills

Lane. Leeds, 8. Tel. Leeds 44601, ext. 13.
HT Transformers, mains transformexs out-

ut transformers and chokes: open or
bolteéa types; transformers deslgned to individual
speclhcatmn sinules or ln uan! y
WILLESDEN TRANSFORMER CO . Ltd.,

781. Harrow Rd., N.W.10. Ladbruke 2846 10075
YOU are bound to try an Osmor “Q*
pack eventually and be delighted w1th the
results; why not save time and money now ?
Send a stamp for free circuits and latest lists
of culls cmlpacks. dmls. ete., etc.
OSM ADIO RODUCTS. Ltd. Tp 9
W.C.A), Bomugh Hxll Croydon, Surrey. (Tel.
Cxoydon 1220.) 10046
RANSFOR.MERS. 450watt autos, 230/110.
20lb 50/-, ditto 1,200watt in metal coses
£6/10, lt tmns 230v ‘inp, p., 24v 4.5a out 5/-
rectifier for 18v at damp tor same 37/6, 8ohm
worm-drivesliders, 5 amp 18/6, Rola 8in p.m.
gkrs less trans. 13/6, Lustmphone m.c. mikes
2v trickle charger tlans and rect. 12/6;
dd ‘postage; all goods ne
CHAMPION PRODUCTS 43 Uplands Way,
London, N.21. Tel. Lab. 4457 [0100
PENCER-WEST type AC/4 Blrmlmham/Lon-
don convertor unit; permits a London type
recelver to be employed for the reception of Bir-
mingham without alterations of any kind; the
first and best convertor.unit emp.oying as it
does 2 separate mixed osciLators. thereby en-

suring correct reception of the single sideband
sutton Coldfield transmitter: i}lustrated leaflet

available on 1eque st.

SPENCER-WEST. Quay Works. Gt. Yarmouth.
EL televmon— ireless World "’ superhet
televisor, superior components for a superior

recejver. To specification: Set of 20 coils 52/86,

L. M, or Holme Moss line transformers, con-

centric formers 42/-. 6kv Westhet EHT recti-

; 4 deflector coils mounted, 35/-; focus

; P.M. focus rings, 25/-; b‘ocklng

trans., 15/-; mains trans., 77/6 and 98/-; copper

RF and sound IF strips, with valveholders and

screening boxes, assembied 52/6; EC52 valves,

8/6'. wire pots, eondensers ete.; is set can

be made for about £32 only. constructional book

2/

COILS Midland VM, EE, and PW TRF coil
sets, all with video chokes. 18/6; pre-amp coils,
formers, paxolin Polystexene tube, test oscillator
coil sets, lrun oxide hum-free line transformexs

and chassiswork and

measure * cofls. Willianison tuner coils, 7/6 pnlr.
superhet L.M.S. coils, iron cored, 2/6 ea., ditto
miniature.

TEST equipment: 2-TF 517 SSG, £35 ea.; Sal-
ford 106 5-60mc/s, incomplete, £15 ea.; 10cms
wavemeter Marconi, Puttick audio source, 2
V/voltmeters

MANUFACTURERS wholesale and trade en-
quiries invited,

BEL. SOUND PRODUCTS Co., Marlborough

Yard, London Archway, N.19. Archway 5078.

5 /9 only for the famous Model 30 tunin
unit, consisting of 3-waveband Mode

30 superhet coil pack, pair L trans-

formers, 2-gang condenser and attractive dial
(8in X 6in); each component indlvidually selected
pre-aligned, sealed and the whole matched to-
gether as a unit; the superhet ou build with
this unit needs no further adjustment! Or
supplied instead with the superb J.B, horizontal
5pin wheel tuner and dial assembly at 75/6.
Full detalls of these and our other high quality
products (coils, IFTs, mains transformers, etc.)
together with many ‘circuits and constructiona
tips, contained in the latest editlon of the
* Home Constructor's Handbook,” price 1/6.
Mail order office.
SUPACOILS, 98, Greenway Ave., London, E.17,
ADIO hardware in 1/- dpackets 3-pt tag
strips; mounting boar holders;
sgindle couplings; eye bolts; 2, 4 or 6BA bolts;
shakeproof nuts; 2, 4 or 6BA studding; Grom-
mets: solder tags; pin tags: spade tags; tinned
copper wire 16, 20 or 22swg; sleeving 1, 114
or 2mm; resin cored solder; 14/36 single flex
(6 colours); single or twin screened flex; Ae/E
socket panels. voltage panels*; indicator lamps
ruby*; jack plugs*; jack sockets; Samp plugs;
BC adaptors; flex connectors; flexible couplers;
rid caps, octal or standard; insulated tape;
nsulated staples; co-ax wlrlng cleats 15in;
pointer knobs; plain knohs. All packed ‘n
generous 1/- packets (* these items 1/- each),
12 packets 10/6 inc. post; 25 pacxets £1 post
free. Any type or assorted as you wish. See our
lists. free on request for many other items.
FRITH RADIOCRAFT, Ltd., 69-7i1, Church
Gate, Leicester. {0026
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Improved 'High Fidelity’
Results. Obtainable at
HOLLEY'S RADIO STORES

285, CAMBERWELL ROAD,
S.ES5 Phone RODNEY 4988

By the new MICROGROOVE
i EQUIPMENT
DECCA L.P. UNITS & PICK-UPS
ACOUSTICAL new “QUAD’
special AMPLIFIER
LEAK AMPLIFIER PICK-UP and
TUNER
VORTEXION *‘ STEREO-
PHONIC** & ACOS ‘ GP20"
PICK-UP
WILLIAMSON AMPLIFIERS &
TUNERS by GOODSELL
SOUND SALES ‘‘ TONEMAS-
TER AMPLIFIER" & DX TUNERS
CORNER SPEAKERS by
WHARFEDALE, TANNOY and
DECCA
GOODMANS “* AXIOM,” W. B.
*“*STENTORIAN "’ and BARKER
SPEAKER UNITS
ARMSTRONG R.F. 1033
EXP 83/3 CHASSIS
TWO-SPEED ELECTRIC
MOTORS, also
BRIGGS new Edition of ** SOUND
REPRODUCTION **

Demonstrations every evening
until 6 p.m. except Thursday.

and

LABORATORY
TEST EQUIPMENT

High Grade test equipment GUARANTEED
equalin every way to the maker's specification.
We offer only New or rebuilt instruments,
rezalibrated if and where necessary.
WAVEMETERS by R.CA., Type TE.149.
Frequency range 200 Kc/s. to 39 Mcis.,, by
harmonics. Directly calibrated dial from 2.5
to 5 Mc/s, Scale fength 9 feet. Absolute
accuracy 0.02 per cent. Crystal agcuracy
0.005 per cent. Supplied with instruction
book, spare valves and compcnents in a well
fitted transit caze. Battery operated. NEW,
£14,
CONSTANT VOLTAGE TRANSFOR-
MERS by Advance. Type MT14) input 190-
260 v, Output 230 v. - | per centat |50 W.
Also MT16] as above, except that output
is 60 W. These transformers are in new
condition.
TINSLEY GALVANOMETERS. Com-
plete with light source. Varicus sensitivities
from + 2 — 4 7uA, in polished wood cases.
Condition as new.
BEAT FREQUENCY OSCILLATOR.
Type I95L by Marconi instruments. Condit-
ion absclutely as new.
UNIVERSAL IMPEDANCE BRIDGE.
Type TF373D by Marconi Instruments. Con-
dition as new,
Also in stock we have valve voltmeters,
wavemeters up to 1000 Mc/s  Precision
attenuators, Signal generators type TF.144G,
& TF.390F Oscilloscopes type Ultra Mk. II.
Send for lists.

HATFIELD INSTRUMENTS
175, UXBRIDIE RD., HANWELL,
LONDON, W.7.

Telephone : EAL, 0779
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A WINDOW WORTH
LOOKING |INTO

Television. Receivers Typa 3585 comglete
with 45 mc/s. strip using 5 EF50’s Diode and
Cathode follower, together with a further
2 EA 50°'s, | EF 50, 4 SP 6l1's, 5VR 56,
3VR 55, 1 VR 3, | VR 54, also stacks of
resistors condensers, 2 5.000 ohm relays
and 2 1,000 ditto. These unitsare brand new
ir sealed cases and cost only £5/10/-.

Television. LF. strips only. Ex the above
Units, complete with 6 EF 50's, | EA 50,
also brand new and unused, 62/6 each,

Ditto less velves, £2. Limited number
only.
Television. Units type 208a, 2 stage as

above with 2 EF 50's,
vision units, 15/6 each,
Television. Brand New R [355 Receivers,
complete with valves as used in the ' Inex-
ensive Televisor '* suitabie for London or
utten Coldfield, 59/6 each,

Television. ‘‘ Responser '* Units [0 valve
14 metre Superhet ideal for conversion for
both Sutton and Lordon, complete with
afl valves 45/- each. Limited number only,

Television. Power Packs. Ex-Admiralty,
230 volt 50 cycle input, output 2,500 volt

ideal as sound or

5 mfa, 350 x 350 volt 200 m/a. 6.3 volt

IS amps. Fully smoothed and supplied

comolete with all valves 92/6 each.
Television. Coils wound on lin. x {in.

polystrene with slugs single hole fixing,
éd. each.

Television, Condersers, 1,000 pf, and 500 pf.
midget moulded mica 4d. each, High volt-
age types, 1,000 ¢f. moulded mica 5 kv.,
1/3 each. 1,000 pf. ceramic, 9 kv, 1/3 each.

Television. Diode Holders, 3d. each.
High Voltzge Valve tops fully insulated,
éd. each. High voltage Sleeving 3d. per
length. High voltage Cable 1,9, 12 yards.

Television. High Voltage .1 m(d Conden-
sers, oil filled Mansbridge tyge ** Trouble
Free’”, | mfd. 3kv. 2/- each. .1 mfd. 4kv. 3/-

each. .| mfd. S5kv. 33 each.
Television. lron cored slugs for Aladdin
formers, also for 1355 receivers, type

24, 25, 26, 27, U.H.F. units and 1155 re-
ceivers, 2d. each.

Television, or ‘Scope Transformers.
Input 230 volt, 50 cycle, Qutput 700 volt,
20 mja. 4 volt |3 amp. twice with 5,000
vole insulation test ideal for voltage doub-
ling. Ex-Admiralty brand new ano boxed
176 each,

Chokes. L.F. 200 m/a. 5 henry, D.C. resist-
ance 100 ‘ohm., 3/6 each. 40 mfa, 25 henry
resistance 1000 ohm, 4/6 each. 100 m/a,
| henry 12 ohm resistance, 3/« each.

BC 522. Transmitter modulation Transfor-
mers, limited number only €d. each.

AR.88. Complete Switch assembly with
screening, for L,F. and D. models, brand
new and boxed, |17/6 each.

All these special bargains of ours go very

quickly. Don’t be disappointed, send your

order now without delay.

Open all day Saturday

G. W. SMITH & CO.

(RADIO) LTD.

3, LISLE STREET, LONDON, W.C.2
Phone : GERrard 8204,

WIRELESS WORLD
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NEW COMPONENTS
LECTRONICS.—Write to firm  which
specialises in electronic equipment for your

requirements jn relays, vaives, thyratrons,
phatocells, electron mulﬁpllers, speclal c.r.t.,
image converters, selsyns, velodynes, etc., as

all components

ILLAN, Oakfield Rd ant.ol, 8.

COoOMP ONENro SURPLUS AND
SECONDHAND

ALTON'S OF WOLVERHAMPTON.

SPECIAL Summer Clearance Bargain List now
available, prices cut by half! Send S.A.E.

day to Walton’s Wireless Stores, 203, Staveley

Rd., Wolverhampton. 0061

FLENIUM metal rectiflers, various voltages a.

s or over available, state requirements.

(\g’gLFDO PRODUCTS 222, Gorbals St., Glasgow,

(5708
OUTHERN RADIO SUPPLY, Ltd., 11, Litt.e
Newport Street, London, W.C.2.  See our
displayed advertisement page 58.
LLEN & GOULD, 5, Obelisk Parade, Lewis-
ham, S.E.13 offer the following ®oods.
new and unused. unless otherwise stated:—
MAT resistors. 100ohm. 250w, 1/9; 350chm.
250w, 1/6. SBC neons. 200-220v, resistor in
cap, 2/-. SBC no.ders (cord-grip), 6d; Muir-
head slow-motion dials (as on R1224), 6/+:
mains transformers, PRI 0-200-220-240sec, 250-
0-250v at 80ma. 6.3v at 3amp. 5v at
11/6; .01 MFD 5kv wkg..
Gw 1/6. 8w 1/9 10w 2/-,
, 7-p-1/9, 10-p 2 Pye co-axial P & S,
stmlght 1/3. angled 1/ Pye co-axial connec-
tions 6d; e T pleces. 6d; rotary transformers.
24v in, 300v 150ma and 150v 20ma out, 1%/6;
rotary transformers, 14v in, 600v at 140ma
out,” 17/6: switches {(oak, Yaxley type. etc.).
SP 3w 6d, SP 10w 1/9, 6w parallel €d. 5-p
3w 1/-; toggle switches, laminated vaxelite.
stripped from unused equipment, SP on-off 1,-,
DP on-off 1/3, DP DT 2/-; toggle switches,
black baxelite, new, SP DP 1/-, on-ofl
1/6: 2in FCD 500ua cal 0-15, 0-600v. used, tested.

well as
J. Mc

surplus, 4/-, 2in 0-300v d.c. 5/6. 2in 0-50ma
d.c. 5/6, 2i4in 0-25a d.c. MI 5/-; selenum
rectifiers, heavy duty., 160v 600ma, 9/-; low-

resistance 'phones with headband, lead and pluy.
3/3 per pair; deaf aid type phones with two spare
insets, 7/6 per pair; magnetic throat mixes,
1/9 per patr; dimmer switches for lamps or as
extension speaxer volume controis, 9d; crystal
diodes, CV 102, IN 22. 3/3: volume =.omtrols
w/w Sohm, Schm. 500chm. sk, 8k, 10.( 15«,
20x, 25, 35k, 50«; carbon 5000hm 3k
50&. 100k, 150k, 250k, 500k, 1m, 2m, 3m. at
1/9; dounle carbon 500 + 500k, 2/6; double w/w.
2.56+2.5k. 3/-; ceramic air spaced trimmers.
3/30 pF. 4d each. 3/6 per doz, 24/- per 100.
Speclal offer to hams: P.O. racks, 19in wideX
5ft 6in high. only 20/- each. carrige forward:
Limited nuinoer, so order now
ALL. GOULD, 5, Ooelisk Parade, Lewisham,
8.E.13. Tel, Lee Green 4038. 5469
EALER clearmg surpius stocks offers many
bargains in test gear and components; send
s.a.e. for jist.—Bryant's Radio, West St., Cromer.
RELAYS G.P.O, ‘x 600, unused and boxed,
310 plus 310 Yon 54 C/0, 400 pius 5.5 ohms,
4 C/0, 600 ohms, 2 C/ all 5/- eacn.—Box 5237.
OR dis 1, 'several mains trans. by Bryce,
Portminster, Radlospares, etc.; all unused;
accept half list price; stamp detail.—Strange,
2a, mastern Rd., London, E.17. 0073
ERV equipment, Magslips, Sei-
syns, Velodynes, etc.—Hopton Raaio, 1, Hop-
ton Parade, Streatham H.gh Rd., London,
8.w.16. Tel, Streatham 6165. (0049
ELAYS (mimature) cou 14ma, 1,000 onumn,
contacts 1.5amp S§.P.C.O., 2,9 each- con-
densors (baby can) 8mf 450v, 1/- each.—K.
Pacger, 76, Spencer Rd., Harrow, Middx. [5694
0 'LL ptobably get it at Smith's, Edgware

rything for the construc-
tor, irom a l/lo“att resistor to a radiogram
cabmet lowest prices, biggest variety.—Near

Metropolitan_Music Hall, Pad. 5891. (8005
NDICATOR units type 184A, fitted 3in and 6in
cathode ray tubes. type A.C.R.10 and V C.R,

51 /B. and 17 vaives, viz., 6 R.y2, 5 V.R.9l, 3
V.R.54, 3 V.R.65, metal rectifiers, chokes trans-
xormers. potenuometers. resistances, s,

VIBRATOR UNIT
21. Btore sofled,
but containing eiec.
trolytics, resistors,
condensers, chokes,
metal rectifiers,
transformer and vi-
brator, ete. 7,6.

MIDGET ACCUMULATORS, Made by famous manu-
gwturers, 3AH capacity. ONLY 2/6 each or £1
ozen

MERCURY BATTERIES, as reviewed in * Wireless
World** May 1948. 94v. H.T., 1.3v. L.T., 5/6 each;
94v.-63v. H.T.s, 5.2v. L.T,, 7/6 each.

MIDGET MOTORS, 2{in. long,
in. dia,, /135 H.P. on 27v.,
these will operate from 12v,
D.C., from 110v. A.Q., or from
the mains with a suitable drop-
per. 9/6.

TRANRSFORMERS. Modulation transformers which
may be used as mains auto-trapsformers (230-115v.)
bandling some 75 watts, 5/-. Input transfoimers,
with 3 very heavy windings (one tapped low resistance)
which may be used us sinall mains transformers or
heavy duty output transformers, 3/9.

FIELD TELEPHONES. Of American manufacture,
with beil, ringing generator, and standard type hand-
set, in first-clasz cordition. Webbing cases, 37/6.
Solid jeather caseg, 45/-,

RECEIVER 18, Qovering 6-3 mjes., and complete
with 4 battery valves, circult, connecting data, and
batteries, 25/-.

RECEIVER 21, Covering 4.2-7.5 and 18-31 mj/cs,
and complete with 9 battery valves, circuit, connect-
Ing data and super capacity all-dry battery, 42/6.

STATIC LIMITERS. These plug into the low impe-
dance output circuit of any receiver. Fitted with
jack-plug and socket, 3/9.

PANELS, coptaiping two .17, 450v., one ,01 3530v.,
one .1 600v., one 8 mid. 150v. condensers, ome
L.F. choke, one valveholder, etc: thesc are new and
individually boxed. ONLY 1/9.

CONDENSERS (new-—not stripped). Tubular: 75
mid. -12v., 12/6 doz.; .05 730v,, 1/9 doz.;
.25 350v., 1/9 do.; Mica: .00003 3,000v., 2/- doz.;

.001 2,00 .0002 2,250v., 2/6 doz. Elee:

s 2/- doz,
trolytic: 25 mfd. 25v., 12/@ doz.

BRAND NEW 1355’s, The ldeal Television conver-
sion unit, with 11 valves. These are in original
maker's crates, but may have discoioured metalwork
due to long storage. OUR PRICE, 55/-, plus 7/6
CarT.

ete,, K‘ each, carriage 10/=.

SIEMENS high speed relays, “750hm double coil,
4/6 each, 45/- per doz; tuﬂnel jockey puue{s 2
diam., Atted ball race for 14in diam. spindle, 2/-
each, 20/ per doz

PERFORMANCE metexs t,gpe No, 2, fitted stan-
dard mains 230 V.A cle power %ack
2 V.R.91, 1 V.R.137, ISZQG ICVS

and other useful components, £275 each carnage

3/6
EXTRACTOR _motors. complete with fan 12v,
3%amps D.C./16 volts A.C., new in original pack-
lng, émce 17/6, postage 1/6.

chokes, for use with mercury vapour
electnc lamps on 200/250 volts, 50 cycies suprly,
rating 400 watts, 30/- each, special quotation

for quantm

SOLENOIDS, fitted cantilever action, operating
voltage 10/1é volts D.C,, these are new dimen-
sions, 3in long, 1in diam., price 5/6 each, post
paid. Ditto, 3i4in diam., 3,- each, 30/- per doz
B T.H. compressors, fitted cut-out at 1b.
motor would drive same, C.F.M. ldeal for
garage and workshop. condmon as new. price

30/- each, postage ga
Rolls-Royce oolant ** umps with tower,
1nlet 21/ in diam, twin outlets, 114in diam. approx.
alux_nlnium casing, brass lmpellel pumps approx.
h.p.. price 30/- each. carnage paid.
A large assortment of various ex-W radar and
radio equipment, relays power packs, oscillograph
units. gears, photographic apparatus, available,
s.a.e. for lists.
H. FRANKS, 58 New Oxford St., London, W.C.1.
Tél, Museum 9594 [0057

CASED SPEAKERS. Inattractive
9in dia. metal cases, with trans-
former for 3.5 or 15 ohm input.
ONLY 19/8.

RECEIVER TYPE 25. One of the best known gets
for converting into a domestic receiver, With six
valves (6.3v.), pair 460 k/cs. 1.F.T.a and a host of resis-
tors, condensers, etc. ONLY 22/6.

RADIO EXCHANGE CO.,

9, Cauldwell Street,
BEDFORD.

All goods sold as used unless otherwise stated.

Phona 5568
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=THE MODERN BOOKGO.~

Television Servicing. By Heller & Shulman,
47s. Postage 9d.

A Portable Teievisor.
3s. Postage 2d.
The Radio Amateur’s Handbook [950
Edition. By A.R.R.L. 20s. Postage 9d.
Personal Portables, By E. N, Bradléy.

2s, 6d. Postage 2d.
Cathode-Ray Oscillographs.
Reyner. 8s. 6d. Postage 4d.
Radio Receiver Servicing and Main-
tenance. By E. J. G. Lewis. 8s. 6d.
Postage 6d.
The Cathode-Ray Tube Handbook.
S. K. Lewer. 6s. Postage 3d.

The Magnetic Amplifier. By }. H. Reyner.

By E. N. Bradley.

By 1 H.

By

I5s. Postage 6d
Wireless Amplifier Manual, number 2.
3s. Postage 2d.
Loudspeakers, By G. A. Briggs. 5s.
Postage 3d.
Radio Valve Data, compiled by ** Wireless
World.”” 3s. 6d. Postage 3d.

Reference Data for Radio Engineers.
By W. McPherson. 5s. Postage 4d.

Radio Handbook, 12th edition. By Editors
and Engineers. 25s. Postage Sd.

Radio Receiver Design. By K. R. Sturley,
volumes | and 2. 28s. each. Postage 9d.

The Technique of Radio Design.
E. E. Zepler. 25s. Postage 9d.

We have the finest selection of British and
American radio books in the Country.
Complete list on application.

19-23 PRAED STREET

(Dept. W.8)

LONDON W.2

PADdington, 4185

By

“You canrely onus”

FOR CLEAN COMPONENTS AT COMPETITIVE
PRICES
IMMEDIATE DISPATCH

MIDGET COIL-PACKS

These are an idea!l miniature Coil-Pack
especially suited where space is limited.
They consist of iron-cored miniature coils
for both Aerial and Oscillator stages, built-in
Woavechange switch and midget trimmers,
They are intended for an LF. of 465 Kc‘s and
ILF. Transformers type RS/GB 465 (12/6d.
per pair) are the ideal companions for a
trouble-free superhet,

TYPE “R”

MW/LW/GRAM Ranges 200-550 metres,
800-2,000 metres.

SIZE : Length 24in. Width 12in. Depth l§in.
TYPE s
MW/SW/GRAM Ranges
17-50 metres.

SIZE : As Type ““R.”
TYPE *“C”
LW/MW/SW  Ranges 800-2,000
200-550 metres, 17-50 metres.
SIZE : Length 3§in. Width |3in,
TYPE ““R’" and ** S *" each 25/-,
each 28/6, Post 6d.

All  coils
adjustable,
connections

200-550 metres,

metres,
Depth 1{in.
TYPE” C "
enclosed—All iron-dust

Completely wired,
needed to

cores
only five
external circuit,

Catalogue with Data, 3d.

RADIO SERVIGING Co.

444, Wandswortn Road, London, 3. W.8
*Phone: MACaulay 4155.
77, 77A,Bus ; 28, Tram, Wandsworth Rd. 8.R. Station.
Open till 6,30 p.m,

WIRELESS WORLD

GOMPONENTS—SURPLUS AND
SECONDHAND
ADIO CLEARANCE Ltd 27, Tottenham
Court London, W.

COMMUNICATION receivers B21B, made by
Marconi Telegraph Co.,
1/20mc/s (300 15 mtes.) In_4 bands, turret
switched coils, 10%4in roller dlnl calibrated all
bands, & 9- valve super with 2
mixer (XGSF -1IFs (KTW63" )
{DH63) 0. (KTW&: output KT63, all
stages metered, by switching, fitted 230v 50c/s
L.T. transformer, but H.T. is required, precision
jobs, size 224,X15X14in, supplied brand  new,
tomplete, with circuit diagram and individual
t%s/t reports, but less valves, at £9/19/6, plus

- Calr.

50w MODULATORS, complete with power su
Dlles 0-110v-2007250v, 50¢/s. 8 va. ves, 6C5 in o
6C5's push-pull, into push-pull 807%s, 3 recti-
fiers, paper smoothmg condensers tHroughout,
jacks tor ke &0 mike and line, the power unit
gives 500v 200ma (d.c. smoothed) .and 6.3v 5a
In addition to supplying the modulator, complete
outfit. with circuit diagram, in metal case (2lin
rack mounting panel), contained in solid oak
case, with carrying handles, no mod, trans-
former; £12/10, carr. paid.
SUPER mains transformers, 620-55Q-375-0-375-
550-620v, 250ma may be drawn from inner
(375v) taps, and 200ma from either of the outer
taps, simuitaneously, 5v 3a twice is avallaole
for the rectifiers, enclosed job, 6leX63yX54ein,
welght 24ib, by Parmeko, primary 230v SOc/s.
39/6. carr. paid; super choxzes by Parmeko, 1
henries at 650ma, res. 3 X6ng><7m.
weight 34lb fully enclosed, 4/6. carr, paid.
PERSONAL’ receivers, 3-valve T.R.F. receivers,
using I.T.4s, contained in handsome bakelite
case, with lit-up lid, size 7><61/-;x5in. with ld
closed plastic carrying handle, frame aerial’in
lid; these receivers cover the medium waveband
and operate from self-contained dry batts.;
standard types, W1435 and D2, output to a pair
of lightweight high res. phones, controls S.M,
tuning and reaction; opening lid switches on;
supplied brand new, with valves, batteries,
ghones an ideal set for many purposes, invalids,
osp. patients, etc.; these receivers are not Gavt.
surplus and offered ready to Dlay, 63/ 9/6,

paid; chassis (steel), 51/ ll/g

drilled 4 button  base holes, 3
1in, drilled ~7-button base 2/3"
All., 17X9%4X23in, dnlled 7 and
trans. 4kv,

square, open ends, 3/3. E.H.T.
lms 2v 2a, secs, Pri. 30v. 50c/s. gives approx.
5500v with usual smoothing. 29/6: smoodthing
chokes, 5H 200ma 1000 4/11, 6H 200ma 10012
5/6; electrolytics, 8mf 450v 2/3, 8432 450v Can
4C/- 164-8 350v_Ca. , 15415 450v+20mt 25v
n 3. 32 450v Card
. 1648 double-ended
Can 450v 3/-, 25/25v 1/3. 25/50v 1/3, 5 /25y
1/6, 100mf 12v 1/-, 50/1 00mf 15v Can
2-, 30+ 30mf 450v+20mf 25v Cnn 4/6
P.M, SPEAKERS; 5in, less trans., 9/11; 6lsin,
less trans., 10/11; 10in. with trans. P.p. 45009
21/-' outputs trans, 2,000/2Q, 2,500/2Q, 2.750/
2(Q), 3,000/2{), 6,000/2Q). 7.000/4Q), all at 3/-;
heavy duty, 7000/29 3/6; 3 ratlos,
3,500-1 750/ 0] 4/- tches. standa
2P.aW, 3B 2/6, 1.P. 10W2B 2/6. 2P 4
2P4 WIB plus’ additional wafer with shorting
plate, 2/3; all have 3in spindles; resistors, 100
assorted, 47 valves, ranging 1800} Yw— 100k,

are

3w, all standard sizes; best makes 10/6, post
6d; air-spaced variables, ceramic bases, l4in
spindles, 1in long, straight. 25PF 9d, 100PF 1/3;

preset S0PF 6d; meters, metal cased, 2in circular,
07500 microa 7/6 0/15-600v rea, ext. res., 6/6.
0/20a or 0/40a, wnh shu nt, 5/-; bakellte cased
2'n sguare, O/1ma 7 0/5ma 6,
0/300v aerles Tes. supphed 7/-,
lite ca 2%in circular,

30ma 7/~ 0/50ma. 0/100ma. 0/200ma 8/6; desk
type. 2in, 0/1ma, 15/-; ali meters flush mount-
1ag; visual indica‘ors, fype 1, crossover needie,
2-60 microa, Mth common magnet, 3/-; S.M,

dials, as .F.26. less cursor, 3/11;
rotary power units type 104, 12v D.C.
input. output 250v 60ma., 6.5v 2.5a, P.M.

rotary, mounted on chassis with su/pﬁ,.

6/11; type 87, 24v input, outnut as 104,
2-gang eonnensexs .0005, ins., 1lin spindie,

4/6. 2-pa 0003, wit} enicycllc fitted, _3/6;
superhet cmls x1§ln formers, M.W.
A.E. or “ A.E, or Osc., 1/6 per

coil; 1.F traw 465kc/s iron-cored. 1/9 set of 6
coils and ‘rap, 9/6: 10-pin pluks and sockets,
with keyway. l/s pr.; 8-way oplugs and sockets,
with covet, 1/6 pr.; telescopic aerials, all.,
15in closed, 7ft 6in’ extended, 3/6; bakelite
cases, with lid, inside meas. 6x6%4X3%in with-
out iid, lid 1in deep with former for frame
aerial lid recuires fixing. ideal for personal sets,
meters, etc., 8/6, post pald ightweight head-
phones, high res.. 2.0000, 5/6 pr.; aircraft radio
rec., type CRV 36151, 6-valve receivers, cover-
ing” 195kc/s-9,050kc/s, in 4 baads, 195-
560 560-1, 6 ke/s, 1. 6 4.5me/s, 4.5-9.05me/s.
switched, mixe 3-1 Fs det output,
using 4- 125F7s. 1- laSA 1- 12 S.M. dial
calibrated in ke/s, size 8%)(7)(1 ln provision
for aerial or loop, poweled from 28v, self-con-
tained dynamoto™, su;)g jed with valves and
dynamotor, used, &£ /6, carr. paid; mains
trans,, PRI 230/250v, Oc/s secs, 460v, 200ma,
210v, 15ma, 6.3v, 5a
RADIO compass MNZGC 12-valve unit contain-
ine 7-valve h

o
=X
5

band 150/1500ke/s (2,000/200 metres) in 3
bands ith utput. valves 5-6K7m’s
2-6N7m’s. 2-6J5m’s, 1-6L7m, 1-6B8m, 1-6F6,

powered by self-contained 28v dynamotor, good
condition; £5/19/6, carr. paid.
Ex-ADMIRALTY receiver B.21 eovers 1 -20me/s
in four bands. 9 valves, 2-RF. 3IF, B.F.O., out-
put, standarg octal types; power supply requhed
(Continued on next page)
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A COMPLETE RANGE OF
TELEVISION COMPONENTS

Line and Scanning

Ascemblies.
Focus Coils and P.M. Focus Units.

Frame

Line and Frame Output Trans-
formers.

Line and Frame Oscillator Trans-
formers.

Combined Line Output trans-
'formers and E.H.T. Generators.

Width controls.
Video correction chokes.

Fil t tr
transformers
chokes.

mers, E.H.T.
and  Smoothing

Allen Components are specified for the
Electronic Engineering Home Televisor
and the range includes components
suitable for use in all of the popular
Home Constructor Sets.

ALLEN COMPONENTS LTD.

1, Shrewsbury Road, Stonebridge,
N.W.10
Telephone: Willesden 3675 and 4301,

ENAMELLED COPPER WIRE ON REELS

for immediate delivery, quantities in all
gauges from 10-50 SWG, very attractively
priced, well below manufacturers’ prices,

PRODUCTS & COMMERCE LTD.,
14, Dominion Street, London, E.C.2.
MET. 9542/3 & 0530.

POST RADIO SUPPLIES

OFFER EX STOCK

COPPER INSTRUMENT WIRE.
ENAMELLED, TINNED, LITZ.
COTTON AND SILK COVERED.
Most gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND’ TUBES, ALL DIAMETERS,

Latest Radio Publications.

THE CRYSTAL VALVE
as used in radar receivers.

These Crystal Valves or Diodes are not

Government Surplus but brand new goods

manufactured by one of the largest and most

*famous Radar Equipment Manufacturers in
the country.

3/6 each, postage 24d.
Protective Tube and Fixing Brackets, 3d. extra.

Send stamped addressed envelope for com-
prehensive lists. Trade supplied.

POST RADIO SUPPLIES

33, Bourne Gardens, London, E.4.

*Phone: Cltssold 4688
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HENRY'S

A few items from our current list, which will be des-
patched on recelpt of a stamp.

VERY SPECIAL. H4/200 EHT pencil rectiflers,
brand new, 3,400 v. 8 mA, only 15/- cach. ALSO,
‘The very latest slider pois, as used in all the latest
T.V. receivers. Bank of 4, comprising 3 of 10K, 1
each of 100 obm, 500 ohm, Only 6/- complete. Not
repeauable.

R3515 LF, STRIP, A complete I.F. unit, comprising
6 BP61 1. F.stages, tuned to 13.5 Mec/s,1 EA50 diode
detector,and 1 EF36 or EF39 output or videostage.
A few modifications only are required to adapt this
unit which will give pictures ofextremely good quality.
Price conrplete with valves,and fool-proof modification
instructions, s 45/-, plus 5/- packing ard carriage.
Limited quantity only.

NO. 18 SET. RECEIVER PORTION. A four-wave
superbet receiver operating from 6-3 Mc/s (33 me
50m). Valve line-up: 8 ARP12 (VP33), and ARS8
(HL23DD). Eequ]res only 120 v. H.T., 8 v. G.B.
and 2 v, L,T., in perfect conditlon, only 17/8, plus
1/6 packing apd carriage. An absolute bargain.
Buitable brand new headphones can be supplied at
3/6 perpair.
N.B. -Each receiver is tested working, prior to des-
patcl]
'I’YPE 8A INDICATOR UNITS, As recommended for
ex-Govt. T.V. construction. Absolutely complete
(Including VCR97 with mu-metal shield, 4 EF50 and
EB34). Limited quantity only, at 67/6 each, plus
7/6 carriage and packing,

TYPE 6C INDICATOR UNITS. Comprising 3in.
VCR138 O, R.T. with mu-metalscreen, 2 EF50, 2 EB34,
plus high voltage condensers and resistors. In good
condition, price 45/~ only.

DUAL PURPOSE MAINS TRANSFORMERS. Special
350-0-850 v, 80 mA., 6.3 v. tapped 4 v.at 3 8.6 V.
tapped 4 v. at 2 a. Top chassis mounting, and fully
guaranteed. 18/6 only, plus 8d. post.

A.M. RECEIVER UNIT, TYPE 161. Comprising 2
EF54, EC52 and RL37, Oousrelay and many condénsers
and resistors. The whole in metalbox, size 8% x 6}in.
x 3{in. New, a bargain at only 15/-, carriage paid.

RECEIVER TYPE 25. The receiver portion of the
T/R 1196. Qovers 4.3-6.7 Mcls, apnd makes an ideal
basis for ap all-wave receiver, as per " Practical
Wireless,” August issue. Complete with valves types
EFSG("’). EF39(2), EK32 and EBC33. 8Supplied

with jon data for home use.
Only 22/6. Chassis only 8/8.

WAVE-FORM GENERATOR TYPE 34. EX A.M.
Including 6 8P61, 4 LF36, 3 EB34 and one OV116.
Also relaye, trapsformers, post, condensers and resistors.
The whole contained in metal box size 11§ x 11 »
8in. 1n clean condition, an absolute bargain at
95/-, plus 3/6 packing and carfiage.

5KV ELECTROSTATIC VOLTMETER. 0-5 kV. panel-
mounting, 3}in. scale, brand new, 50/-each,

MIDGET LF. UNIT IN ALUMINIUM CAN, 4iin. x
2fin. x lin. Comprising one valve '.ype LT. 4,
Midget Iron Cored LF, Trans. 460 Kc/s and eight
midget resistors and condensers. Bargain pricc of 2
for £1, post paid.

10 MFD. 2,000 v. W. OILFILLED AMERICAN CAPA-
CITORS, size 4% x 4} x 4in. Porcelain terminals.
Each individually wrapped and absolutely brand
new-—price only 17/8 each.

BIRMINGHAM EX-GOVT. T.V. We can supply
brand new RF24 units, converted to cover RF26
frequency, at 25/~ post paid.

PACKARD-BELL MICROPHONE PRE-AMPLIFIER
TYPE K. Complete with valves 6SL7GT and 28D7,
relay, etc. etc..tor 28 volt, D.C. input. In metalbox,
size Bin. x . X 3§in. Complete with leads, p]u;s.
switch, two "‘-w’my terminal blocks, and printed in-
struction and circult manual. In original sealed
carton. Only 14/

E.H.T. TRANSFORMERS, Output 2,500 v. 6 mA.,
4v.1.1a.,2-0.8v.2 a.(for VCR97), 35/-only. Output
3,250 v., 5 mA, 6.3 v. 1 a.,2-0-2 v, 3 a. (for 5CP1).
39/6. Ou'.pu'. 4,000 v. 10 mA., 2-0-2 v. 2 a., 48/-,
Qutput 5,000 v. 10 mA., 2-0-2 v. Onmly 60[-.
input 230 v. and fully guaranteed.

A SIGNAL TRACER at minimum cost. An easy-to-
build unit that can be used for R.F., LF, and Audio
signal tracing, without any switching er tuning.
Highly sensitive, easy-to-bulld, responds to signals
pleked up from ap ordinary receiving aerial. The
circult is that of a high-gain, 3-stage resistance-
coupled audio frequency amplifier, with a 5in, speaker
in the Output of the Power Amplifier stage,

We shall be pleased to supply a complete kit for the
construction of the above, right down to the last nut
and bolt, for the low price of £3/18/6. Concise in
struction andclrcuitaure suppled. If preferred,circuit
and instructions only can be supplied for 1/6 post
free. Allitems may be purchased separateiy. 'This is

a highiy efficient irstrument, and a MUST for every
radio man.

WE ARE PLEASED TO ANNOUNCE

THAT WE ARE ONCE AGAIN ABLE

TO OFFER A RETURN OF POST
SERVICE

5 HARROW ROAD, W.2

(Opposite Edgware Road Tube)
PADdington 1008/9 & 040(

WIRELESS WORLD

OOMPONEN'l’l—IURPLUS AND

(Continucd /rom prevxous page)
supplied new .ess valves; £9/19/6. plus 10/-

carriage.
RADIU JLEARANCE 27, Tottenham Court
RaoLondon WL Her Muccdm 156, {0015
AMBRIDGE vacuo-junctions, -rated S5ma,
riax, 10ma output, 6.2mv 5/°; one hundred
assorted 515 and resisters 50/50 14 to 2watt
7/6; multi-coloured flex, rubber covered, 5-
3«/)re 12 yds 6/-, 100 yds 17/6; 40mfd 50v cond.
PASSINGHAM 95, North St.. Keighley. [0002
URPLUS, unused, .1 350v 2/6 doz, .01 1,000v
3/- doz, .05 500y 3/- doz, .1 500y 3/- doz,
doz, d4pf, 20pf 2/- doz, 2mid 500v
RF colls 4/9 pair, et c——hargnm list
Howell & Co., 29, McWilham Rd.,
Brighton, [5619
12v Yon rects, 6V Y4a rects, Morse keys, .0lmfd,
5&v, 1/- each: meter jacks, 4-pole 2-way
swltches. sw conls 2X30pf trimmers, 6d each;

.0lmfd 2 120ma smooth chokes'S/-; many
other bargalns post extra; money back guaran-
tee; no. c.0.d.; s.a.e. lists

ANNAKIN, 25, Ashfield Place. Otley, Yorks.
SEYMOUR PRODUCTS .(ARBROATH), Ltd.
In Liquidation.—The assets of the above,
comprising electrical and radio equipment and
swck. plant, tools, office furniture, unused corru-

gat cases and corrugated rolls (H.W. and
are for sale; detalls may be obtained from
the fﬁclal Liquidator with whom offers should

lod|
JAMES MURRAY & Co., C.A., 31, Albert Square,
Dundee. R. 8. Graham, C.A., ‘Official Liquidator.
UNUSED Surplus.-—Midget blower motors, 25-
110 volt dc/ac 8/6, small panels, with two
.17 450y, one .01 350v, one .1 600v, one 8mid
150v tubular, one LF cho 3,000 ohms resist-
ance, valve holder, etc., bm\ed 1/6 each, 12/-
doz., 0005 tuning condensers 1/§ 15/- doz.. 25X
25mid tub. bias 1/- each, 9/- doz.. 75mfd 15v
working, 1/- each, 9/- doz., .05mfd 750v 9d per
doz., wanted tape or wire recorder.—Haynson,
, St. Mary’s, Bedford. Tel. Bedford 5568.
.C. SOUND TELEVISION, Aldershot.——All
goods listed below are post free; list 1d. 2w
resistors 6d; 9 hny chokes 100 m/a, 6/6; neon
bulb and holder 100v, 3/6; midget output or
mike trans, 1/6; L.R. earphones 3/6; .01 5kv
cond, 1/9; 001 micamoulds postage stamp, 4/-
doz; .1 350v 4/- doz; 50k v/c with switch, 3/6;
model 38 walkie talkies, guaranteed working on
s2ad sxc receive, 59/- each tested: sound
powered phone inserts, 3/6 each.
SOUND TELEVISION, Co., 42, Elms Rd., Alder-
shot. Tel. 113, [5693
UPREME RADIO, 746b. Romford Rd., Manor
Park, London, E.12. Tel. Iif. 1260. Est. 16
yrs.—2mid 350v TUB: cardboard cond, 6d
also 4mfd 450vw cond.
metal cond. 350vw 6d ea. ; or, 4mfd
screw base 1/- ea.; 8mifd cardboard tub: 450v 1/6
ea., 8+16mfd 450v metal can cond. 2/3 ea.: 16+
16mfd 450v_cardboard cond. 2/9 ea.; IBmfd dry-
litic cond. 350vw, small can type, 1/9 ea.; card-
board 50mfd 50vw or 25mtd 25vw conds, 1/~ ea.;
also 50mifd 12v or 10mfd 25vw metal 1/- ea.. or
11/- doz., or nss doz.; 12mfd 50yw screw base
metal cond. 6d e
3meg vol. contxols. carbon T%d ea., lmeg carbon
vol. controls 1/- e 35k} “ol. cont, 1/6 ea.,
100%() vol. cont. wlth s/p switch mrbon 2/6 ea.;
0.25mQ vol. cont., less switch. 2/- ea.; both long
spindle; noise suppressor units consisting of 2,
0.1mfd cond. and iron cored choke 6d ea.. 5/-
doz.3 fly-back type line trans., with énowslon for
EYsl valve, 32/6 ea.; fully shroude
AINS Trans.: 350-0-350v 80 m/a, 4v 4damp and
4v 2amp tapped Pr rimary 14/11 ea.; E.E. mains
trans, 350-0-350v 250m/n with all L.T. windings
and screen, 23{‘ 5 hy 250 m/a choke 13/9 ea
10 hy 80 m/a ¢ oke 6/6 ea.; E.F.50 valve holdexs
ceramic, 6d ea.; 5/6 doz.: retaining rings for
same 8d ea.
llw resistors; 100}, 220, 27Q, 47(. 820, 12002,

18001, 2501}, 5300. 390Q). 82012, le. 3.9k}, 11kQ).
470k(), and 10m{}. 1/9 doz. or ass.; 18/6 gross or
ass.; taw resistors, 2.2kQ, 6.8k(). 16kQ. 18k(2,
3.3k! 100kQ), 150k0, 220kQ). 2/- doz. or ass.:

858 .1 watt resistors,
27 a7 3.3k, 8.2kQ, 18k, 33k,
56kQ 68Kk(}, 1meg and 2meg. 4/- doz or ass. doz.;

mica cond., ppf type 40pf. 50 Pf 60pf, 65pf,
305pf, 307pf, 500p SSOpf 570p 590pf, 700pf,
1,800pf and 4,5 at 2/- doz or ass. 0zZ;
0.01mfd 2 2ky a d cond.

500v 9d ea., 7/6 doz or ass.. tubular
wire-end cond. oOlmfd 1k/vw, 0.02mfd 750vw
0.05mfd 350v and 0.lmfd 350v or 500v, 6d ea.,
5/6 doz.; component parts for constructor tele-
vision and radio circuits our special. it";;
TERMS: c.%.0., no c.0.d.; send 6d extra for post-
age orders under £5. zl/gd s.a.e. all enquiries and
list. {0021

ADIO UNLIMITED, Elm Rd., Walthamstow,
E.17, for guaramteed spotless surplus com-

ponents. Speakers: 3in_10/-, 3lin 11/-, S5in

10/-, 6in 11/-, 8in 12/6, 10in 14/6; output, trans.

stnd. pent. 3/6, heavy dty. P.P. tappe 5, 8.

150hm 12{6' condensers, all fresh stock, .1 3 50v
. 8mfd 500v 2/-, 16mid 500v

8)(16 450v 3 9 16X16 450v 3/9 25mfd 25v 1/6

1/9; all types in stock; order c.o.d.;

m/co11 0-40 ammeter new/boxed, 3/9; T/X valve
V/control, 10K to 2 meg, long spindle.
less’ swlich 2/6; with sw.. 3/9; m/co!l head-
4/6; bal/arm type with throat micro-
phones, 4/6; throat mics. palr; 100ft aerial
with 40ft cord 4/6; Midget 465 ifts.. 11/-
¥1r' hundreds’ other lines; s.a.e. list, orm&l
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GALPINS

ELECTRICAL STORES

408 HIGH ST., LEWISHAM, LONDON, S.E.13
Tel. : Lee Green 0309 Near Lewisham Hospital.
TERMS : CASH WITH ORDER. KO C.0.D.
THURSDAY EARLY CLOSING

EXTENSION P.M. SPEAKERS, 3fin. by
Johnson & Phillips, will handle 1} watts. New
boxed, 7/ each. Post 9d.

EX R.A.F. MICROPHONE TESTERS. These
contain a 23}in. scale 0 to 450 Microamp meter
shunted to mfamp. calibrated 0 to 10 volts
moving coil, complete with | mA, rectifier,
‘“ Mike transformer,’’ etc., all contained in polish-
ed wood box, as new, 17/6 each.

MAINS TRANSFORMERS, 200/250 volts
input in steps of 10 volts, output 350/0/350 volts
180 m/amps., 4 volts 4 amp., 5 volts 3 amps., 6.3
volts 4 amp., 37/6 each, ditto 500/0/500 volts 150
mfamps. 4 volts 4 amp., 5 volts 3 amp., 6.3 volts
4 amp., 42/6 each ; ditto 425/0{425 volts 180
mfamps, 6.3 volts 3 amps. twice, 5 volts 3 amps.
(Williamson Amplifier), 39/6 each ; ditto, 350/¢/350
volts 180 mfamps. 6.3 volts 8 amps. 5 volts tapped
4 volts 3 amps., 39 6 each

EXR.A.F. D.C. TO D.C. MOTOR GENERA-
TORS, 24/28 volts input 1,2C0 volts 72 m/amps.
output, as new, 7/6 each, post 1/6.

MAINS TRANSFORMERS 230 volts A.C.
50 cycs. input 174 volts 50 amps. output, 52/6 each,
carriage 5/-, another auto wound, output 14 and
17 volts output at 30 amps., 35/- each, carriage
3/6 ; another with 2 x 4 volt 20 amp. windings,
25/- each, Pfi.

PRE-PAYMENT /- SLOT ~ ELECTRIC
LIGHT CHECK METERS, all eectrically
guaranteed, 200/550 volts 50 c¢yes. 1 ph,, A.C
input, 24 amp. load, 27/6 each ; 5 amp. load, 35/-
each ; 10 amp. load, 42/6 each ; 20 amp. load,
50/ each carriage 2/- extra ; in quan:mes of one
dozen or more a special discount of i09%,.

POWER TRANSFORMER AUTO
WOUND voltage changer tapped 0, 110, 150,
190 and 230 volts at 1,600 watts, £55/- each,
carriage 3/6 ; ditto, 2,000 watts, £65/- each,
carriage 3/6 ; another tapged 0, 110, 200,230 volts
at 350 watts, at 47/6 each, carriage 2/-.
ELECTRIC LIGHT HECK METERS,
quarterly type, for sub-letting garages, apart-
ments, etc., all fully guaranteed electrically for
2007250 volts A.C. mains 50 cycs. | ghase, § amp.
load, 17/6 each ; 10 amp. load, 20/- ; 20 amp. load,
25/ each ; 50 amp. load, 37/6 each ; 100 amp. load,
45/- each ] carr.age 2/- extra on each ; speclal
dnscount of 109/, on quantities of one dozen or

MAI NS TRA NSFORMERS input 200/250 volts,
50/1 in steps of 10 volts, output tappea 0, 6, 12 at
24 volts at 10/12 amps., 47/= each ; ditto as above
but at 25/30 amps. output, 68/6 each.
MAINS TRANSFORMERS, 200/250 volts
50/l gh., in steps of 10 volts, Output 500/0/500
volts 300 mfamps., 0.3v.82,,6.3v.82a.,6.3v. 4a
5v.4a,4v.4a,at 67{6 each ; anothet same input,
outputs, 450/0/450 volts 300 m/amps L, 03v. 8 a.
3v.8a.,4v.5a,5v. 42, at 626 ecach.
CELL TESTING VOLT-METERS moving
coil, reading 3/0/3 volts by well-known makers,
complete with test leads, 7/6 each
MAINS TRANSFORMERS 200/250 volts,
input in steps of 10 volts, dutput 350/0/350 volts
300 m/amps. 4 volts 4 amp., 5 volts 4 amp., 6.3
volts 8 amp., 6.3 volts 8 amp., 62/6 each. Smooth-
ing chokes 10 Henry 100 m/amps. 200 ohms D.C.
resistance, 5/- each.
MAINS VARIABLE SLIDER RESISTANCES,
protected type, by well-known makers, 450
ohms, .9 amps., 22/é each ; ditto, 1,500 ohms to
carry .45 amg s.,22/6 each, not protec(ed 0.4 ohms,
to carry 25 amps., 10/- each ; 14 ohms to carry
1/4 amps., 12/6 each.
EX GOVERNMENT AUTO WOUND
TRANSFORMERS (as new), 1,000 watts output
|IS/230 volts or vice versa, £4/10/- each, carriage
5/- i another |,000 watts from 5 to 230 volts with
various tappirgs inclusive of 110, 150, 60, 90, etc.,
etc., 2ll tapping at 1,000 watts, IS/IO/- each car-
riage paid.
MAINS TRANSFORMERS,- irput 200250
volts in steps of 10 volts output 350/0/350 volts.
300 m/amps. 4 volt 8 amp., 4 volt 4 amp., 6.3 volts
6 amp, 3.6 volts 2 amp., tapped at 2 volts {elec-
tronic) at 57/6 each ; another same input as above,
output 500/350/0/350/500 volts 250 m/amps. &
volts tapped at 4 volts 4 amps. twice, 6.3 volts
tapped at 2 volts 2 amps., 67/6 each.
EX NAVAL CATHODE RAY INDICATOR
UNITS, as new, containing loads oi very useful
compo~ents, condensers, resistances, trans-
formers, chokes, etc., etc., welght 90ib. last few
to clear, 25/- each, carriage paid
ALL GOODS SENT ON 7 DAY5' APPROVAL
AGAINST CASH, all letters answered. Wae re-
gret we have no lists available at present. We
would be pleased to quota.
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POTENTIOMETERS|

e

Wire wound and Composition types,
Single, Ganged, Tandem Units.
Characteristics : linear, log, semi-log,
non-inductive, etc.

Full details from

RELIANCE

Manufacturing Co. (Southwark) Ltd.
Sutherland Rd.. Higham Hill, Walthamstow E.[7
LARkswood 3245

Telephone :

Simple seif-teed speeds up
so.dering. Better worlk.
Saves solder.

Write for leaflet 30.J.

SPECIAL OFFER

BRAND NEW WALKIE TALKIES

5 valve Trans-Receivers, Type No. 38.
range 7.4-9 mc/s. Complete with Phones, Throat
Mike, set of Aerial Rods, and Instructions.
Guaranteed in working order. £4/19/6. Carrlage
2/6. Less accessories, £4/2/6. Carriage /6.

36 FT. AERIAL MASTS

R.A.F. Type 50. Complete kit consists of 9 Tubular
Sections. Length 4ft. Dia. 2in. Set of Pickets,
Top Plate Guys and all fittings. Brand New in
canvas carrying case, £3/15/-. Carriage 7/6.
HEAYY DUTY TRANSFORMERS

Prim. 200-240 v. 50 cy. Sec. 6.3 v. |5 amp, 15/~
Carriage 1/6. Prim.200-240 v. 50 cy. Sec. Tapped
20 v. 14 v. 20 amps, 37/6. Carriage 2/-. Prim.
200-240 v. 50 cy. Sec. 4.244.2 v. 10 amp [7/6,
Carriage 2/-.

BRAND NEW BATTERY RECEIVERS

Type 18. Freq. Range 6-9 mc/s. Complete with
4 valves and data card, [7/6. Carriage |/-.

SAMSONS SURPLUS STORES

169/171, Edgware Road, London, W.2.
Padd. 7851.
125, Tottenham Court Road, London,
- Euston 4982.
All Mail Orders to our Edgware Road Branch

HUNDREDS OF BARGAINS FOR CALLERS.

Freq.

N |

WIRELESS WORLD

cOMPONENTS———SURPLUs AND
CONDHAND
ITTLEWOODS North London’s best selection
of radio and ‘television components; pay us
a visit or post or phone your enquiries: no lists.
LITTLEW & GRUNER, Ltd., 27, Ballards
Lane, Finchley, N.3. Fin. 3060. [00

.R.O. receivers, complete with 7 colls and
power pack, £28; Uvah wire recorder. £65
Hallicrafters, S2' SX24. AR7T7. ARSBLF and
Hammerlund Super Pro recelvers from stock
at reduced prices; ex Army R107 receivers. com-
plete and in good order. £10: rotary converters.
all voltages and wattage: 20-watt rack mounting
amulmers complete with heavy duty a.c. Dower
250v, PX25 p.p. output. less valves,
new, 90/- each: lc transformers, 6v-50v. all
current ratings special types to order at com-
petitive prices. we invite your enquiries: S
meters for . H.R.O. Hammerlund
available; mag slips in_prs boxed. 3in, new.
£3/7/6 vair. Bendix 522 transmitter chassis.
ng 2 832 ball coils. etc. etc. 5/6 each:
offer of new meters. 5 m.a. 6/6 100 ma.

(2]
(2]

includi
SDECIB

Government S.T.C ball microphones, per-
fect £4/17/6. 12in and 15in energised and p.m.
speakers, Rola G12. Magnavox 66, etc.. low
resistance phones, 3/6 pr: hizh Tesistance. 7/6
pr, U.8.A. m/coil. 7/6 pr; special offer of first
grade m/coil meters. 500 m.a.. 2l4in scale, fiush
mounting. 7/6 each: 500 micro amps, with 2in
scale 8/6 each: 200 micro _amps. 3l.in scale.
fiush mounting. 65/- each: 50 mlcro amps. 2in.
projecting type. 30/- each: m.a, meter rec-
tifiers. 5/- each: telescopic aerial masts. approx.
18ft. 25/- each: new hand bearing compass.
with battery compartment in handle. new 45/-

each: transmitting valves. 807 8/6, 813 45/-,
723 A/B 50/-. 35T 27/6. B32 22/6. 805 25/-.
829B 30/-. 721A. 931A A also_available,

h.t. rectifiers. type H 176. 8/- each. Bendix re-
ceiver. tyve 26/ARC5. 3-6 mc/s complete with
6 valves and 28y dvnamotor new, in sealed car-
tons. 45/ each: 20-way rotary stud switch.
S54inX514in 5/6 each: a.c./d.c. 1-20hp motors.
200- 250v suitable for sewing machines. 40/-;
auto transformers from 100w up to 7kw in swck
lame and comprehensive stock of relays,
and Siemens high speed unlselecr.ors
beleohone handsets, pluegs. jacks. switches etc.
ro-axial cable: spectal offer of mains trans- |
formers, 200-250v a.c., tapped 250-0-250, 100
m.a., 6v damp, 5v 3amp, £1 each; special offer
of new syn. nduction electric motors (revers-
ible) sultable for recording mcchanism. etc..
200/ A.C., 1/80hp, 1,500 r.p 55/ each.
New powerful Garrard double: -sprm" clockwork |
motors, complete with 10in turntable, 35/- each.
New 3lhin diam. A.C. 200/250v induction motors.
1/100hp, suitable for models, etc., 30/- each;
postage extra on all goods.
] SF‘RV[OF RADIO SPARES 4 Lisle St.. London.
C.2. Tel. Ger. 1734. {5452

NOTICES

RITISH SOUND RECORDING ASSOCIA-
TION.—Membership essential to all inter-

| ested in or actively engaged in sound recording,
and in high quality reproductlon Publications
available to non- mem rs: The current issue of
| the Journal. 2/9 p.f. Manual of Equipment and
| Accessories, 1/2 p. f Full information. with bro-
chure and membership application form, may
obtained from the Membership _Secretary,
Harrie J, King, 48 Mount View Rd., North
Chingford. London, E.4. [2119

WANTED, EXGHANGE, ETC.
ANTED, any type magnetophone machine,
or parts.-—Box 4131. [5481
ANTED, Magnetophon Tons B, with spares
(amphﬂer not required) .—Box 2665. [5074

ALVES, type 813, must he genuine R.C.A.
manufacture and new, any number. -[—SBox

493

4134.
‘Nr NTED, dynamometer a.c. test set, also
oscllloscope type 339A, also LO50A oscil-

lator.

LESLIE DIXON & Co,, 214, Queenst,own Rd.,

Battersea, S.W.8. Macaulay [0176
« ERVICE Sheets wanted, also old copies Wire-

Y less World, best prlces -—J, Bull, 246, High

| St., Harlesden, N.W.10. [5662

“IANTED AR.88s, SX.285, BC348 (not modi-
fied) any quantity.—P.C.A. Radio, Cam-
bridge Grove, London, W.6. Tel. Riv. 3279.

ANTED, all kinds of laboratory test equip-
ment, standard signal generators, bridges,
gsculosc%)es ‘' Q7 meters, etc.; send price and
etails
HATFIELD INSTRUMENTS, 175, Uxbridge Rd.
Hanwell, W.7. Tel. Ealing’ 0779. foos?

“IANTED. all types of radio equipment, test
instruments, radio receivers, personal
sets. television, components, etc., etc.; call,
write. send or ’phone.
MILLER’S RADIO. 38a.
Charing Cross Rd., London
| ANTED, surplus relnys
8| arkmg plugs, 5-way,
any congition: larg?1 2 ol

prices paid. —Box
“7 ANTED speech amplifiers for BC-610 Halli-
cxafters transmitters (type BC-614-A or
. or HT-5B) and microphones, type
T SO—PU Radio. Cambridge Grove, London,
Tel. Riv. 3279. (oos1

REPAIRS AND SERVICE
| AINS transformers rewound, new trans-
formers to any speclﬂcatlon
MOTOR rewinds and complete overhauls; first-
class wi orkmanshép fully guaranteed.
CTRI Potters Bldgs.,
Warser Gate. Nottlngham Est. 1917. Tel. 3855.

Newport Court.
5221
impulse switches,
push-button units?
quantities; thhest

| W.6.

.5 thermo amp meters 5/6. all 2in scalei |
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_- — —
SPECIAL BARGAINS

Govt. Surplus, Manufacturers’
Surplus & Bankrupt Stecks.
| We can offer for immediate delivery

14, 12, | 2 & 3 Watt.
ALL VALUES

Resistors 1/8,

16 Foot Sectional Aerial

in Canvas
Carrying Bag

Magnifying Lens.

Rubber Mask.

Burgoyne Solder Guns.
Bakelite Accumulators. Ex Govt. S$.W.
Condensers. All Types.
Meters.

Switches. Toggle and Yaxley.
Headphones. L/R and H/R.
Vibrators, 6 and [2V.
Speakers. All Types.

Volume Controls.

Output Transformers.
Chokes.

Receivers. R1155, 1355 and 184 brand new
in original cases. Dinghy Radio Trans-
mitter SCR 578

Your enquiries are invited.

Wholesale and Export only

Please enquire for our [2-Page Bulletin.

RADIO MERCHANDISE Co. Ltd.

l65, Farringdon Road, London, E.C.1.

Telephone: Holborn 6377

RADIO G200 OFFERS

BATTERY CHARGERS : Input 200-250 v. 50 c/s
single phage, or 400 v. three phase, both types rated
36 v. 50 amperes out, and using metal rectifiers.
Price only £25 each,

METAL RECTIFIERS. H.W. 250 v. 80 mA. Price
5/6 each.

Trade and Overseas Enquiries invited.

ARTHUR HO[LE 55. Union Street, Mmdskog;

U.H.F.
TRANSMITTER - RECEIVERS

of special interest to all enthusiasts
on 420 Mc/s.

We have been fortunate to obtain
a very limited number of complete
Transmitter-Receivers Type RT-3A/
ARN-l. These consist of an F.M,
Transmitter and Receiver (a total of
13 valves are included), each con-
taining a built-in Power Pack for
direct operation from a 24-volt
supply. Black Crackle cases, slightly
store solled. SPECIAL PRICE 79/6.

Carr. and packing paid.

Send S.A.E. today for our Special
Summer clearance list.

WALTON'S WIRELESS STORES,
203, STAVELEY ROAD,
WOLVERHAMPTON.
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" INEXPENSIVE  TELEVISION

DATA BOOK NO. 4 just out, 2/6 post

RIJSS RECEIVER. New but slightly store
soiled, 49/6 carriage paid.

45 M:/s *“ Pye " Strips. NEW. Less
valves, 39/6, complete with 2l valves, 62/6.
Carr:age pzid.

RF UNIT TYPE 25. For Londor frequency.
Slightly soiled. 15/ plus |;6 post ard packing.
RF UNIT TYPE 26. Not at present
available. We can offer brand new RF24
correctly converted for either sound or
vision (Surtor Coldfield). Specify which is
required when ordering. P.iced at 27/6
plus 1/6 post and packing. Note: No carrirge
charge for the Rt Unit if ordered with an
R1355 Receiver.,

INDICATOR UNITS TYPE 62A. Con-
tzins 12 EF50, 4 of SP61 (CVII8), 2 of EB34,
3 of EASOQ, l3 pots, | VCR 97 tube. This
is the finest Indicator Unit of them all,

Upused but chassis slightly soiled. Offered
to CALLERS ONLY. Piice £4/19/6.
INDICATOR UNIT TYPE 96. Very

similar unit to the 6A series, Contains a
VCR97, 3 of EB34, 6 of VRE5S (SP61), | VRI2
diode, 14 pots and hosts of condensers and
resistors. Dimensions. 74 x 8% x 9 in.
CALLERS ONLY. 45/-.
INDICATOR UNIT 116H. A more up
to date version of the famous 6A and the
ideal Indicator Unit for TV use. The unit
is brand new and contained in manufacturers
original wooden crate. Contents include a
VCR97 tube, 4 of EF50, 3 01EB34 and numerous
useful components. Only £4/10/-, plus
7]6 carrizge.

UXILIARY EQUIPMENT FOR THE

INEXPENSIVE TELEVISOR

MAINS' TRANSFORMERS. For the
R1355, 200-250 v. input. Qutputs 250-0-250
at 130 mA, 6.3 v. at 6A, 5 v. at 3A. Fully
shrouded top chassis mounting. Guaranteed
27/6 post paid.
TIME BASE TRANSFORMER. 350-0-
350 v. 80 mA, 6.3 v. tapped 4 v, at 3A, S5 v,
tapped 4 v. at 2 A. Top chassis mounting.
Guaranteed. 18/6 plus 9d. postage.
EHT TRANSFORMER. For VCR97 or
VCRS518 tubes. 2,000 v., 4 v., for tube heater,
an;] 4 v. tapped at 2 v. for E.H.T. rectifier.
30/-.
ALL VALVES, CATHODE RAY TUBES,
ETC. IN STOCK AT ATTRACTIVE PRICES.

ENLARGERS. Of latest design and manu-
facture. Oil filled plastic type. Increases
picture size to approx. 9in. with afinimum

distortion, 25/- plus 1/6 postage.
CO-AXIAL CABLE. 75 ohms, new and
standard. 9d. per yard.

AERIALS. Prices from 2l/-. Weather-
proofed. High efficiency assured.

Our TV service is second to none. A
competent technical staff always available,
to advise and suggest.
RECEIVER UNIT 25/73. Receiver portion
of the TR1196. Valve line-up: 2 of EF39, 1|
of EK32, | of EBC33 and 2 of EF36; and one
pair of 460 Kcfs |.F. Transformers, resistors,
condensers, etc. Easily and rapidly converted
into a superfine superhet receiver. Circuit
and conversion data supplied. In very good
condition. 22{6 each, post paid.
RECEIVER RII55A. Aerial tesced and per-
fect. £9/10/- or packed in original transic
case, £9/19/6, carriage paid.
POWER PACK AND OUTPUT STAGE
FOR THE RII55. Enables this receiver
to be operated direct from A.C. mains. Just
plug in! £3/10/-, carriage paid.
During this month we are clearing out
various interesting oddments at real
s knock-out ”’ prices. Make sure you
pay us a visit,

Best buy at Britain’s

BRY CHARLES BRITAIN
b (RADIO) LTD.

, UPPER SAINT MARTIN'S
LANE LONDON, W.C.2
(3 minutes from Leicester Square S:auon)
Telephone: TEM 0545,

Shop hours: 9to 6 p.m. 9 to | p.m. Thursday
OPEN ALL DAY SATURDAY.

WIRELESS WORLD

REPAIRS AND SERVICE
QUDSPEAKERS rewound and cones fitted,
any make, prompt service.—Model Loud-
speaker Service, 33a, Bullingdon Rd., Oxford.

AIN and output transformers rewound to |

pattem or specification, return post service.
—H. Pughe, Radio Rewind Service, Brithdir Nr
Doigelly, N. Wales. 243
AINS transformers rewound or constructed
to any specification; prompt delivery.—
Bede Translormer Co., Ltd., Bedesway, Bede
Trading Estate, Jarrow. 3198
'l\nmnmun. racno and amplifier repairs ot
modifications; home built receivers aligned
and tested; quotations by returm; any type
transformer or coil suppied.
BERNARDS 12 Chelverton Rd.. Putney. Lon-
don, S.W.15. Put. 7538. [0099
EPAIRS to moving coil speakers, cones,
coils fitted, ﬂeld rewound or altered;
speaker transformers, clock colls rewound; guar-
anteed satlstacuon prompt service.
L.S. PAIR SERVICE, 49, Trinity Rd.. Upper
’I‘ooting, London, S.W.17. 'Balham 2358.
ALL types of ammeters, voltmeters, Avos, etc.,
repaired; (fuick efficient service, estimates
free, —Donvln nstrument Co., 91, Princedale
Rd., London, W.11. Tel. Park 4469. 0059

LECTRICAL measuring instruments of every
make repairea and standardised.—The

trical Instrument Repair Service, 329, Kllburn

Lane, London, W.9. Tel. Lad. 4168’ 3715

A REWIND service which duplicates or modi-
fles as required; transformers, loudspeakers,
etc.; prompt returns.—Raidel Servlces 49, Lr.
Addiscombe Rd., Croydon. Cro. 6537
EPAIRS. ——EHT., mains and O.P. trans-
Iormers, field coils and chokes; also arma-
tures and motors; new transformers designed to
any speciﬂcatwn, all work fully gu.u.ranteed.
WILLESDEN TRANSFORMER Ltd., 781,
Harrow Rd.. N.W.10. Tel. No. Ladbroke 2846.

ERVICE with a smile.””—Repairers of all
types of British and American receivers;

coil re\vmd.s Ameﬂcan valves, spares, line cord.
—F.R.L, , 22, Howland St., W. Museum
5675. {1575

RADIO MAINTENANCE SERVICE for guaran-
teed rewinds and repairs; armatuxes, E.H.B.
motors, vac. units, portable tools, e good de-
liveries.—139, Goldhurst Terrace, N WG Mal.

6133, 9925
transformers,

TURDY  rewinds, mains
chokes and ﬁelds, first-class work,
prompt deliveries and satisfaction guaranteed.
—Sturdy Electric Co., Ltd., Sturdy Wor.s,
Burnopfield, Newcastle-on-Tyne. 2430
SECOND-to-none rewind service, reliable,
neat, return of post service; your television
requlrements promptly executed, EHT, LHT and
heat,er transtoxmers, stamp for quotations.—
137a, Ashton Rd., Oldham. 3519
ALIGNMEN’I‘ and repalrs of communication
receivers and all other short wave equig
ment; receivers and amJ)liﬂers bullt to specl
car.lon experimental and design work executed
P c RADIO, Cambridge Grove, London, W.6.
“Riv. 3279. [0093
-HOUR service, 6 months’ guarantee, any
transformer rewind, mains outputs .and
i.f.s., etc.; all types of new transf., etc., sup-
plied to specification; business headin or ser-
vice card for trade prices.—Majestlc Wlndlng
. 180, Windham Rd.. Bournemouth.
A ETROP OLI'I‘AN RADIO SERVICE for re-
A winds. mains and E.H.T._ transformers,
chokes and field coils; delivery 3-5 days; new
transformers designed and manufactured singly
or in quantities.—Metropolitan Radio Service
Company, 1021, Finchley Rd., London, N.W.11.
Tel. Speedwell 3000.
WORK WANTED
SPECIAL receivers, test gear, electronic ayﬂ)arn-
tus, experimental and deslgn work.
have a problem which needs expert handl ng.

write in first instance to_J. Mort, B.Sc.,
AMLEE. BOM/EIMDEL. London. W.C.
RAUGHTING, tracing and photoprinting

services; estimates free; contractors to the
Ministry of Supply and the Admiralty for draw-
ing and tracing work to their requirements and
specifications, sub-contracting work of this
nature undertaken.
DRAWING & TRACING, Ltd., 456a, Ewell Rd..
Tolworth, Surbiton. Tel. Elmbrldge 7406. (4183

MISCELLANEQU

!
SUPERB qunhty walnut radiogmm cabinets;

stamp, leaflets.—Cabinetware, 1A,
Blackburn

'ROCEEDINGS of the Institute of Radio En-
gineers for disposal; Vols. 8 to 36 incl.—

Full particulars from and offers to Catt, 33,

Hempstead Rd., King's Langley, Herts. [5682
OPPER wire for sale, 32 gauge E.D.W.S.,

Heyes
St.,

36/-; .0076 P.D.S. C., 31 gauge and 35 gauge
E.D.W.S., as new —Apﬁ y Monitor Radio & Com-
munications Co., Stechford, Birmingham, 9.

NGRAVING, amateurs and trade could take
the opportunity of engravmg problems in the
future by getting in touch wit Engraving,
19a. Windmill Rd., ondon. S.W 18. Brass,
bronze erinoid, perspex dlals; one knob or
repetition equally entertained. C034
LLSCREWS, B.A. screws,
washers,  studding, grub-screws, bolts,
soldering tags, woodscrews, etc., plain or nickel
or cadmium plated, one-gross ;ackets or large
uantities; stamp for llsls —270a, King St.
g{ammersmlth W.6 776 542
LUORESCENT llghtlng, 40 watt ballast with
bi-pins and starter, 28/9; 80w ballast kit,
35/9; buy tubes locally: bench grinder 3 600rpm
in Shaft with din grindstone, 37/6; all three for
210-240v ac; illustrated list.—Malden Transfor-
mer Su plles, oppos, G.P.O., George St., Rich-
mond, Surrey. foosg
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E ESTABLISHED 25 YEARS &

““‘MAINS or BATTERY PERSONAL KIT"’

A compiete KIT OF PART8t0 build ourrew MIDGET
4-VALVE SUPERHET PERSONAL BET, covering
MEDIUM and LONG WAVES and deslgned tor
MAINS or BATTERY operation Ia now available.

This 2-Waveband Superhet Receiver is designea
to operate on A.C. mains 200/240 volts, or by an
* All-Dry ** Battery. eitner method being selected
by means of a Rotary 8uitch. Itisso desigued that
the Mains Section (size 4}in. x Ifin. x 1{in.)
is supplied xs a separate Kit, which may be added
at any time. ‘The kit therefore can be supplied
either as an ‘“ All Dry ~ Battery Personal 8et, or
a8 a Midget Recelver fgr Combined Battery/Mains
operation.

The circuit incorporates Delayed A.V.Q. and Pre-
selective Audio Feedback. A Rola 4in. P.M.
Speaker with generousr size Output Transformer
ensures excellent quality reproduction. Ready
Wound Frame Aerial, Fully aligned I.F. Trans-
formers, and a Drilled Midget Chassis are included.

Valve line up:—LR.5 (F.C.), L.T.4 (I.LF. Amp.),
1.8.3 (Dlode Det. and Audio Amp.) and $.8.4 (Out-
put Tet.).

The Set is quite easily built from the very detalled
assembly Instrnctions rupplied, which includes a
practical component layout, with point to point
wiring, and a circuit dlagram for both the Set ard”
the Mains Unit.

Price of COMPLETE KIT (less Mains Unit), £6/13/9.
Price of COMPLETE MAINS UNIT KIT, £1/17/6.
EVER READY Type Bil4 BATTERY, 9/7.

An attractive Walnut Finished Cabinet, size 9ln. x
8}in. x 5}in., of the hinged lid type, sultable to
house the Combloed Net s available for 19/9.

THE COMPLETE ASSEMBLY INSTRUCTIONS
mentioned above can be supplied separately for
1/9.

A Midget T.R.F. Battcry Portable * Personal > Kit. A
Complete Kit of Parts to bulld « midget 4-valve All-
dry Battery Personal S8et. Consistr of Regenerative
T.R.F. Circuit employing Flat Tuned Frame Aerlal,
with Denco Iron Dust Cored Coil, thereby ennurlng
maximum gain for Bingle-Tuned Stage covering
medium Waveband.

Valve Line up: IT4 (R.F. Amp.), IT4 (Detector),
183 (st A.F.), and 384 (output) Includes latest
Rola 3ln. Moving Coil #Speaker, and a Chassis
already drilled and shaped. A consumption of
only 7 mia. ensures Iong battery life. The Kit

T a cab size 6jin. x
ﬂln % 3in. Detailed Building Instructions, with
Practical Layout and Circuit included \rlth Kit
make assembly easy.

Price for Complete Kit, £3/18/9 (plus 167 P.T.).
Buitable unpolished Cabinet 64in 4iin. x 3.,
12/9. Ever Ready Bll4 Batter)' 9/7 Bulldmg
lnstmetlons, Circuit, etc.. supplied separately, 1/.

A Complete Kit of Parts to build a Midget * All Dry **
Battery Eliminator, giving approx. 6% volts H.T.
and 1.4 volts L.T. This Eiiminator is suitab'efor
any Personal Set requiring H.T. and L.T. voltages
Indicated above (or even for sets requiring up to
99 volts). The Kit ir quite easily and quickly
assembled and is housed in a Lirht Alumlnium
Case, size 4fin. x 1l{in. x 3iin.; it can therefore
be accommodated inside most makes of Personal
Seta. Price of Complete Kit, £1/17/6.

¢ Wireless World ” Middet A.C. Mains 2-Valve Ra-
oeiver. Wecan supply allthe components,including
valves and M/Coil 8peaker to build this set 25 spec-
ified in the March issue at a total cost of £3. Re-
print of detailed assembly instructions and eircuit
supplied separately for 8d.

¢ Wireless World ** Mideet A.C. Mains 3-Valve Receiver,
covering Long and Medjum Wavebands. We cap
anpply allthe Componente,including Drilled Charsig
Valves, Moving Coil 8peaker, etc., to build this
Set, aa specified in the Feb. lssue, at a total cost
of £45/0 incloding a reprint of the complete
Assembly Instructions and Circuit (this i avajlable
separately for 9d.).

An attractive Walnut Finished Cabinet Is now avail-
able for this W/ World 3-Valve Bet at 21/-, or it can
be snpplled with a complete Dialand Drive Asrembly
which includes the Intest Station Name Dial and
Dial Escutcheon, and a Combined Switch/Volume
Control to eftect very alight modification. JIn-
ciusive price, 35/~ (I)inl and Drive Agzembly with
#witch/V. Control supplied separately for 14/-.).

Send Ad. stamp tor our Comprehensive Stock List.
Hundreds of components are shown, together with
various Kits of Parts. When ordering pleage
cover packing and postage.

STERN RADIO LTD,,

109 & 115, FLEET STREET, E.C.4.
Telephone : Central 5814 and 2280
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GOVT, SURPLUS, UNUSED

CONDENSERS

of all types . . .

We can offer, FOR IMMEDIATE
DELIVERY from very generous
stocks, a wide range of ultra-high
quality fixed paper Condensers,
from .001 uF to 8 uF. Also STOCKS
of small, genuine MICA Conden-
sers from .00001 (10 pf) to .0l uF
(10,000 pf). Prices are exceedingly
moderate.

Enquiries are invited for manufac-
turers’ requirements, wholesale
and export only for bulk
. quantities, and for scheduled de-
liveries over a period, as required.
Most condensers are now avail-
able for immediate delivery.

Please request our 4 page bulletin CONSEVEN 01 ]4

CLAUDE LYONS LTD.

180 Tottenham Court Rd., London, W.1
and 76, Oldhall St., Liverpool 3, Lancs,

k Globe-King,: s
SHORT-WAVE RADIO KIT

Prabably the smallest one valve Short-Ware Rodio receiver in
the world using standard parts with Bandspread tuning device
“Hagnificent performance” o . . vide testimoniabs Britsh lsies
and Abroad Built and designed to precision standards, omplete

| lamlnat,ed bakel

WIRELESS WORLD

MISCELLANEOUS
OPPER wires enamelled, tinned, Litz, cotton,
silk covered, all gauges; BA screws, nuts;
washers, so. ldering tags, eyelets; ebonite an
ite panels, tubes, coil formers;
nol rod; headphones, fiexes, etc.; latest radio
?ublicatlons, full range available; list, s.a.e.;
ade supplied.—Post Radlo Supplies 33 Bourne
Qardens, London, E.4, {1454

SITUATIONS VAGCANT
ONDON COUNTY COUNCIL.

SOUTH-EAST London Technical College.—
Applications are invited for the post of lecturer
in radio communication to commence duties in
September, 1950.  Applicants should have a
versity degree or the equivalent and have
‘mﬁ industrial experience.
SALARY in acordance with the London Burn-
ham technical scale, which would be in the
range of from £336£15—£603 a year, plus
graduate and traiping allowance where applic-
bl e. To a suitably quallﬂe.di candidate an
ition to the scale of may be paid.
Im ial increments will be paid for suitable pre-
vious teachi § and/or industrial experience.
APPLICATION forms may be obtained by for-
warding a stamped, addressed foolscap envelope
to the Secretary, South-East London Technical
College. Lewisham Waf London, S.E.4, and
should be returned not later than fourteen days
after the appearance of this notice. (876) [5681

ONDON COUNTY COUNCIL.

POPLAR TECHNICAL COLLEGE.—Required in
September, 1950, an evening class instructor in
radio service work. Cand §ates should possess
suitaple quallﬁcatlons in radio service and p
ferably hold the City and Guilds Certificate in
this subject. Classes wxll by 1
evenings from 6.45 to 9.15. Fee per evening,
27/- —Application toxms, returnable by July
th, ?{50 from the Secretary at the College,
Pop]ar igh St., E.14. (913) [5721

ONDON COUNTY COUNCIL.

SOUTH EAST LONDON TECHNICAL COLLEGE.
—x;p lications are invited for the post of Senior
Assistant for the Radjo Communication section of
tAhe ldepatrk{:lment. of Electrical Engineering and
ppl sics

APPL N']:'s should have a lglverslty gegree or
together wi industrial and
teaching experience.

SALARY £700X£25-£800, plus London allow-
ance of £36 or £48, also degree and training
allowances where applicable.

APPLICATION forms obtainable from the Secre.
tary (stamp%d gddressed toolscap envelope neces-

sary), u! East Lon on Technical College,
Lewisham W; should be returned ngt
later than 14 ds,ys nfter he appearance of this
notice. (915) [5720

lRADIO {Meteorological) Mechanlcs.

VACANCIES exist in the Meteorological Oftice,
Air Ministry for Racho (Meteorological) Mecha-
A&gb to maintain radlo and radar equipment.
CANTS must possess a_knowledge of the
(unda.mencal myncnples of radio and radar and
have had practical experience. in the mainten-
ance and use of radar equmment including
cathode ray oscilloscopes. The bes mainly
involve the maintenance and opemﬂon of radar
equipment used in the Meteorological Office for

kit costs only 49/6d—write today for dwlplm Glologue. g‘g&"fﬁm‘ tw!‘lve%fk}gv?ve;‘g; n£6 /13 25 years
Jn“Nsnns RAD/O CQLESFIEID or over, rising annually by 5/- to a maximum
/Ausr CHAESHIRE (ENG) of £8 3 sub:ect to provincial differentiation.
ng wage of £6/13 is subJecb to
a tion 3 3/~ each year below a 5.
AP ATIONS for avnomtment shoul
a addressed to the local Employment Exc nsze
or to the Alr Ministry, -(b). Cornwall House,
Stamford St., London [5687

B. & H. RADIO
EAST STREET, DARLINGTON

BASS & TREBLE SEPARATOR
Enables the wuse of separate
speakers for bass and treble.
Permits adjustment of amount of
treble relative to bass and also
allows speakers of different im-
pedance to be used. Kit of parts €1 9 &
®
SCRATCH FILTERS
Give marked reduction aof scrawch
level without serious effecc on
treble response...............cooeenie

®
VARIABLE SELECTIVITY \.F.
TRANSFORMERS. 465 kjcs.
Give 3 degrees of selectivity. Per
DANCEREIN, v » Wl SThsee - o £ 0 0

o
WHISTLE FILTER
Comple:ely eliminates that an-
noying 9 kjcs inter-station whistle,
Easily inserted in speaker leads
and suitable for any impedance
2 to 30 ochms. Gives a very sharp,
narrow cut, guaranteed sbetter
than 40 db, with negligible inser-
tion oss...eieeiienns PRs. - - vereeane

ELEVISION engineers for ‘East London dis-
trict; write, stating experience, salal
quired. driving ability. etc.—Box 4702. l’¥5591
WOBELL INDUSTRIES, Ltd,, require experi-

enced belel\‘rxlslon engineers with own cars,

don.—Tel. Supervisor,
anentine 8766. [5666
ERRANTI, Ltd., Moston Works, Manchester,
have staff vacanciei in connection with long-
term deyelopment work on an’important radio
tele- control project.
(1) ENGINEERS and sclentlsts. ref, R. Sc.; ; quali-
fications include a good degree in physics or en-
gineering, and preferably experience in electro-
mechanical and servo control work, or microwave
valve and/or cirocuit work; salnry according to
age and experience, in the range £500-£1,000

(2) TECHNICAL assistapts; ref. R.Tech.; for
experimental work on radar, electronie circuits,
microwaves, servo control and electromechanical
deviges; qunlmmtmns required: H.N.C. or its
equivalent in electrical or mechanical engineer-
ing; salary in the range £275-£550 p.a. according
to age and experience,
(3) DESIGNER draughtsmen, draughtsmen and
junior draughtsmen; ref. R.D.; with experlence
in design of precision medium and light mecha-
nical and electromechanical devices or electronic
equipment; salary according to age and experi-
enge based on A E.S.D, vates as minimum,
THE company has a staff pension scheme.
A PLICATI N forms from The Staff Manager,
Ferranti, , Hollinwood, Lancs. Please uov.e
nppropnate reference. ?
RAUGHTSMEN, senior, required in 8. W
London dlsmct. experienced in electronic
en meermg. light mechanical design and know-
ge of workshop prictice an advantage.—
Wme, giving full details,
and salary required to Box

=
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GEELRATID

JONES PLUGS AND SOCKETS. We
hold a Iarge range in stock of :hese items,
{-way 2/- ; 4-way 2/6 ; 6-way 3[- ; 8-way 3/ ;
10-way 4/- ; |2-way 4/6
BELLING LEE PLUGS AND SOCKETS.
S pin 1/6 ; 7-pin |/9 ; 10-pin 2/~
METAL RECTIFIERS LT 24v. ac 12 amps,
42/- ; {2v.at4amps 18/6 ; 12v.at i amp 7/6 ;
6v. at | amp. 7/6.
PHOTO ELECTRIC CELLS, Type CMG22,
Osram, Brand new 18/6 each.
34in. CATHODE RAY TUBE, Type
VCR138, complete with Mu-Metal screen and
holder these tubes are Ex-Govt. but guaran-
teed perfect known as the Mullard E.C.R.35.
Price only 25/-.
TRANSMITTING VALVES. Type 8298,
80/~ ; 723 AJB, 40/~ ; 931A, 25l-; 725A,
3 2139 60/-; SOII 25/- 805 12/6 ;
803 12/6. Also many other types prices on
application,
4 MFD. 2,000V. PAPER CONDENSERS.
Type 131 upright mounting, size : 4}in,
24in. x 4%in., 10/- each.
PRECISION VARIABLE RESISTORS.
Brand New, 152 ohms, at 2 amps. 22/6 each.
SK WIRE WOUND POTENTIO-
METERS, 40 watts, 5/- each.
FULLY SHROUDED 100K WIRE
WOUND V/CONTROLS.. 25 watts,
C.V. 25 Type, 12/6 each.
RECEIVERS TYPE RIISS
dl:lon £9. plus 5/- carriage.
OVT. MIDGET HEAD-
PHONES Low resistance. New and boxed.

916 pair,
100 K.C. CRYSTALS. 20/- each.

in good con-

R.C.A.
We have a very large selection of all types
of relays and spare coils from |00 ohms to
§,000 ohms, prices on application,

GEE BROS. RADIO LTD.,
15, Little Newport St., London, W.C.2,
Tel : GER. 6794.

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD. BAR, SHEET, TUBE, STRIP, WIRE.
3,000 STANDARD STOCK SIZES
No Quantity too Small List on application

London:H.ROLLET & Co., Ltd. Liverp’i:
6, Chesham Place. S.W.1. Kirkby Estate.
SLOane 3463 SIMONSWOOD3271/3

gast experience, age |

LYONS RADIO

POWER UNITS TYPE 234A. Ono of the finest power
units made. Input 200-250 v. 50 cps, Outputs:
220 v. at 80 mA. (with internal switch for reduced
H.T.)and 6.3 v. 4t 4.5 A. lixceptipnally wellsmoothed.
Includes 5Z4 rectifier valve. Suitable for most types
of communicationsrecejvers. Incorporates 2fin. meter
indicating A.C. input voltage which by means of a
pabel switch shows H,T, output voltage, New and
unused supplied in maker’stransit case, PRICE 90/-.
Carriage 8/-,
BESPONSEB TURITS. 10 valve 1} metre superhef
units, ideal for conversion into a Midlands or London
elevision receiver. Contain 6-19 Mc/s LF. trans-
formers, 4 Mc/s. bandwidth, 6 valves type VR65
(SPGI), 2—VR92's (EA50), and 1 each of VR136
an 137, 8 tuneable slugged coils, and dozens of other
components. PRICE 22/, carriage 4/6.
TEANSMXTTERS TYPE BC778 Powered by & built-
in hand generator Sendsautomatic8.0.8.0mn 500 Kc,
or can be manually operated. Complete with morse
tapper, vaives (1 each 12807 and 12A6), neon indicator
lamps, aerial wire, etc. Housed in waterproof cases
which are stightly dented externally but in good con-
ditlon internally, PRICE 30/-, carriage 4/-,
AERIAL RODS, Copperised steel rods 12in. long
can be plugged into each other to form an aeria) any
desired length. PRIGE 3/- per dozen, post paid.
« Introduction to HAM RADIO.® A splendid book
for those who have just, or wish to, obtain a Trans-
mitting Lisence. PRICE 3/8, post paid.

3, GOLDHAWK ROAD (Dept. M.W.)
SHEPHERDS BUSH, LONDON, W.12
Telephone : Shepherds Bush 1729
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BAITISH, |

earreny DEMOBBED

i VALVES

UNIVERSAL

TYPES. Service Valves
and their Com- Post
mercial Equiva- T"°°
lents— Complete

Lists FREE

EX-WAR DEPT. CHASSIS

WITH BRAND NEW condition Valves :
IR5, IT4, IS5, 1S4, complete with Circuit
Dlagrams, showmg how this can be converted
to a very excellent set for Beach, Lawn,
Pi¢nics, etc. Bargain price only 27/6. Pest /-,
A Personal Radio for your Holidays and after.

SERVICE SHEETS—The one you require
FREE in a2 dozen at 10/6.

EASY TERMS up to |0 months—and very
near cash price on all Taylor Meters.

FREE Catalogue, Payment Plan and Order
form.

NEW—Taylor Television Test Gear :
240A, {70A, 65C also on H.P.

AMPLION ALL-PURPOSE TEST-
METER

Model

1,800 ohm per volt on
all D.C. and AC.
ranges,

10 v., 100 v. and 500
volts D.C. and A.C.

50 mA. and 500 mA.
D.C.

Resistance up to
200,000 ohm (3,000
ohm centre scale) with §
self-ccntained battery.

5,000 volts range with

a separate HM.T. test
prod (9/6 extra).
Supplied with test
prods.

Multicolour scale easily
readable,

£3 - 17 -6

BULGIN

the NEW NEON Test Prod, 10/-,

BELLING & LEE

Television Aerials, to suit every pocket
and every location, from 25/-,

‘VIEWMASTER’

Pre.Amplifier Kit, for London or Midlands,
23/6.

Wiring Diagram, /-

HIVAC

Midget and Sub-Miniature Valves

Midget Sub-Miniature
Each Each
XSG, 1.5v.&2v. I5/6 XWO.75B ... 17/
XW, 15v. ... 15/6 XYI.4B 1716
XH, 1.Sv. ......... 10/6 XY1.4C . 17/6
XD, 1.5 v, oo 10/6 XFWIO . 17/6
XL, L5 v, 16/6 XFY |0 . 17/6
XLO, L5 v. 10/6 XFY |1 17/6
XP, I.5v. 12/6
XY 1.5v. .. 15/6 XFG 1 ... 17/6
XVS only 2 v. 15,6

Order C.O.D. or remit with order.
When writing please mark envelope (WW).

Telephoae :

ELGar 4444

WIRELESS WORLD

SITUATIONS VACANT

RADIO and television service eng.neer re-
quired, preferably able to drive; permanent
position; good wages and commission.—Hendar?
son, 351. Fulham Rd.. S.W.10. [5730
i FXPERIENCED radxo/'I‘V engineer, good.
4 comfortable, permanent situation avail-
able to good man.—Perkins (Leyton), Ltid.. 439

High Rd.. E.10. Ley. 3000. [56

| ESTXMATOH required, accustomed to workina

on own initiative on production radio
equipment; only exderienced men need apbly;
S.W. ndon* area.—Box 8 {5668

ELEVISION engineer required. experienced
on well-known domestic receivers; per-
manent

goslhon with good prosgects —Full_de-
tails to Norwest Services, Ltd., lidgware 0262.
DETA!L draughtsmen required, preferably
accustomed to light electro-mechanical or
eiectronic equ.pment, or with hght engineering
or instrument experiences.
PPLY, quoting Ref, CHC(102),
ﬂlcex, e General Electric Co.,
and Television Works, Spon St., Coventry {5689

to Persongel

PPLICATIONS are invited from senior radio |

deve.cpment engineers who are interested
in the electrical or mechanical design of air-
borne radio equipment to service specifications,
WRITE quoting Ref. C.H.C.(2) to Personnel
Officer, General Electric Co., Ltd., dio and
Television Works, Coventry. [5715

EXPERIENCED television and radic engineer
required by Provincilal firny of high stand-
ing, within 40 miles of London; possibility of
advancement to responsible position for r.ght
man.—Apply Box 5248. [5697

HE BRITISH THOMSON-HOUSTON Co.,
Ltd., has a few vacancies on the design

| stafl for electronic engineers experienced in de-
velopment work on audio-frequency. ‘:adio-
|frequenc5. or radar display equipment. age

50.
QUALIFICATIONS Hons. derree or equivalent
in eng.neering, with subsequent experience in
circuit development work; salary according to
qualifications. ape and experience,

LY, giving full particulars, to: Manager,
Electronlc_ Engineering Dept,, The Bntish
Thomson-Houston Co., Ltd.. Rugby. {5673

ISENIOR designer-draughtsmen with light
engineering, instrument or electro-
mechanical experience are requlred for develop-
ment work on light mechanisms and/or the
mechanical desien of electronic equipment to
service reguirements.
APPLICANTS, prelerably with practical training
and qualifications to H.N.C. standard, must be
capable of working on their own inttiative.
%ot .ng Ref. CHC(101), to Personnel
e General Electric Co., Ltd., Radéo

and Televlslon Works, Coventry
CHIEF‘ engineer required to take charge of
smalil laboratory at radio manufacturers in
N.E. London; must have good technical ability
in design of R.F, test equipment and radjo com-
ponents; write, giving full particulars of quali-
fications and experience, stating age and salary
required.—Box 5069. 5649

RADIO Enginger required by rapidly expand-
organisation with headquarters in
wlndon experience in the repair, aligning and
’cahbratmg of commercial receivers and amp.i-
flers essential: experience of television recelvers
an advantage, apply stating age, experlence and |
salary required to—Box 5244. 5686

| A NUMBER of senior and junior vacancies for
radio, radar, electrcnic. television, etc.,
I development service engineers, dmughtsmen
wiremen, testers, inspectors, etc., urgently re-
quired 30 television service engineers.—Write in
confidence. Technical Emoployment Agency. 179.
| Clapham Rd., S.W.9. (Brixton 3487). {0103

RAUGHTSMAN.—Vacancy West London for

young draughtsman with experience light
mechanisms or instruments; some electronic
knowledge an advantage; applicants with interest
in design of electro-! mechanical products pre-
ferred; state age, full details, experience, tech-
nical training and salary required.—Box 5481.

ARCONI'S WIRELESS TELEGRAPH Co..

Ltd., Chelmsford. require experienced
draughtsmen for (a) design of radio communi-
cation and radar eqguipment, (b) design and
detail of light structural steel work.
tion drawing office; previous D.O. experience
essential, preferably on radio or electronic
euulpment for (c) previous electrical layout
experience would be suitable.—Write, giving
details of age, qualifications and experience.
quotm% reference 142, to Central Personne] Ser-
vlces, nglish Electrlc Co., . Gilling-
ham St., London, S.W.1. {5587

NUMBER of vacancles will arise this

summer for draughtsmen at the Bradford
works of the English Electric Company; this is
due to further expansion, and stable employ-
ment under excellent conditions is offered to
suitably experienced men; the new drawing office
will be concerned with control gear for rolling
mills and mining eciuipment to be manulactured
at Bradford; ications are invited from
switchgear and control gear draughtsmen: elec-
trical and mechanica! draughtsmen who have
not had previous e ci)erlence in this fleld but
who have had sound electrical or mechanical
D.0O. experience will also be selected; junior' or
| intermediate grade draughtsmen who  wish to
{ gain experience of this interesting electro
| mechanical work are also invited to apply.—
Write, giving full details, quoting reference 13s.
| to Central Personnel Servxces. English Electric
Co., Ltd., 24-30, Gillingham St., London, S.W.1.

(c) installa-
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No other receiver in its price-class can
approach the Armstrong RF103/Type
3 with its 10-valve circuit, highly effi-
cient R.F. stage and its two stages of
LF. amplification with a selectivity
better than 7 Kc/s. Among its many
refinements arethe three stages of A.V.C.
negative feed-back, slide rule dial and
flywheel tuning. Wave band coverage
|is from 16-50, 195-550 and 800-2,000
metres, and mains voltage is 200-250

01 A.C. When the chassis is used as a

gramophone amplifier the large amount
of amplification available enables a

high quality pick-
1 9(ins.

up of the minia-
|ture type to be
used without addi-
plus P. Tax

|tional  amplifica-

" OTHER ARMSTRONG CHASSIS
Mcdel EXP83/3. An ecight-stage all-

wave radiogram chassis is designed to
| provide quality radio and record re-

productxon for the “not- £]5 .8 .8
so-rich.” Plus P. Tax

| Model. 125/2. The °° Armstrong >
triumph—a 14-valve all-wave radio-
gram chassis with a S.W. band down
to 10.9 metres. The chassis for the
man who wants the £33  |2.0

best. Plus P, Tax

ARMSTRONG TELEVISION — MODEL

. T.V.20. A wide-range 21-valve instru-
ment incorporating a .
12in. C.R. Tube. £52.10.0

Plus P. Tax

|Write now for full information

ARMSTRONG

THE CHASSIS PEOPLE
L]

Armstrong Wireless & Television Co.
Ltd., Warlters Road, Holloway, London,
Ng7' Tel. NORth 3213
3589
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SATISFIED |
CUSTOMERS!

pEnnin

THE ALL SEASON SENSATION. ACCLAIM-
ED THE COUNTRY OVER. THE INTIMATE
RECEIVER WHICH COMBINES APPEAR-
ANCE AND PERFORMANCE. HOUSED IN
A BEAUTIFUL WALNUT CABINET. EACH
SET FULLY GUARANTEED.

HEIGHT 10”7, WIDTH 12}*, DEPTH 5}~
4 Valve SUPERHET

SUCCESSFUL

THE SET UNBEATABLE
THAT SELLS VALUE
ITSELF! £ 97

“THE ROVER”
SUPPLIED ONLY THROUGH SELECTED |||
WHOLESALERS. ILLUSTRATED LEAFLETS
AND ATTRACTIVE DISPLAY CARDS.

PENNINE AMPLIFIERS

ELLAND YORKS ENGLAND
TEL. ELLAND 2107

R*S.EI5 Nﬁvlt;éhz'oss

SHEET
EXPANDED
TUBES,
ANGLES.
BARS,
RODS.
MOULDINGS,
RIVETS

ANY-SIZES-CUT OR FOLDED-

BULLANCO.66 QUEENS

ALUMINIOM

S.A.E.
FOR
LIST

LOCKWOOD

makers of
Fine Cabinets

and woodwork o: every descrip-
tion for the Radioand allied tradss

LOCKWOOD & COMPANY

Lowlands Road, Harrow, Middlesex. Byron 3704

ANPLIFIERS i ¢

A complete set of components to construce a 10
watt amplifier including Woden potted mains
transformer. 5 valves, 10in. speaker with trans.
former. Components of the highest quality. No
Govt. surplus. Three switched inputs, negative
{eed back, push-pull output, Price Complete

WIRELESS WORLD

SITUATIONS VACANT

DRAUGHTSMEN.——R is necessary to expand

considerably Marconi’s Wireless Telegraph
Co., Ltd,, drawing_ office at Acton; all grades
of draughtsmen (eiectrical or mechanical D.O.
experience) are required for design and detail
work on radio and electronic equipment.—Write.
glving full details, quoting reference 127A. to
Central Personnel Services, English Electric Co.,
Ltd., 24-30, Glllingham St.. London. S.W.1.

ESIGNER draughtsman required for the

design and development laboratory of an
engineering company of international repute, in
London; applicants must possess ‘Higher National
Certificate or equivalent qualifications, and have
a practical experience of plastic moulds, small
special purpose machinery, press tool work and
general machine tool knowledge; apply stating
age, qualifications and experience.—Box 5071

DEVELOPMENT engineers required; electrical
engineers fully acquainted with up-to-date
electronic work and with sound mechanical
knowledge are eligible for vacancies in our
development laboratory; B.Sc. M.ILEE, or
Higher National Cert. gssential.—Write, statin
personal details, qualifications, experience an
salary required. to Personnel Manager. Edison
Swan Electric Co., Ltd.. Ponders End. Enfield.

NGLISH ELECTRIC Co., Ltd.. Chelmsford.
require a junior en%ineer for design and
development work on high power transmitting
tubes; the successful applicant will be required
to serve at least 12 months testing transmitting
valves in order to gain necessary experience.—
'erte. giving full details. quoting reference
419A. to Central Personnel Services, English
Electric Co., 24-30. Gillingham 8t., London.
S.w.. [5624

ENIOR television engineer required by the
English Electric Co., Ltd., to supervise
development and take general technical control
of television receiver engineering at thir Liver-

! pool works; applicants, who should be gualified

engineers with extensive experience in this class
of work, should write, giving full details, quot-
ing reference 447, to Central Personnel Services,
English Electric Co., Ltd., 24-30, Gillingham
St.. London, S.W.1. %5654
ELECTRONIC engineers are required by a

large aircraft company for experimental
work on a new and interesting project; appli-
cants, who should preferably be under 35 years
of age, must have received technical education
uo to a degree standard and should be expari-
enced either.in U.H.F. deslgn and measuring
{ techniques or in instrumentation work.—Apply,

stating age, experience, and salary required. to
x 5061 [5627

0
JUNIOR electrical engineers are required for
the development and design of television
-e?’glpmem at Marconi’s
Wireless Telegraph Co.. Ltd., Chelmsford; salary
£350-£550 p.a.; senior engineers with re-
search or development experience in this fleld
also required; salary £600-£800 p.a.—Send full
details, quoting reference 323A, to Central Per-
sonnel Services, English Electric Co., Ltd., 24-30.
Ww.1. [5632

Gillingham St., London, S.

ELEVISION.—An opportunity occurs for a
competent man to manage a distributive
depot in the Midlands for a new company;
investment required £1,000 for one-third share,
covering existing premises, stock, and vehicle,
salary £400 p.a., plus profits; applicant should
have had some previous experience in control
and organisation of a depof; first-class refer-
ences required and given.—Write Box Z.835,
Willings. 362, Grays Inn Rd., London, W.C.1.

A. quired for the Nelson Research Laboratories
of the English Electric Co., Stafford; the success-
ful aé)plicnnt will be required for duties con-
nected with special electronic valves and other
vacuum_ devices and it is essential that appli-
|cant.s should be experienced in this class of
work.—Wrlte, giving full details quoting refer-

camera and assoclated

N experienced design draughtsman is

ence 143, to Central Personnel Services. English
l Electric Co.. Ltd.. 24-30, Gillingham St., Lon-
don S.W.1. [5586

SANGAMO WESTON, Ltd., have a vacancy in
thetr instrument sales correspondence sec-
| tion; applicants should have a
nical training, with s~me specialisation in elec-
trical measuring apparatus; they should be
capable of expressing themselves clearly and
concisely both in conversation and correspond-
ence.—Avpplications should be sent, in strict
confidence, to the Employment Manager, San-
gamo Weston, Ltd., Cambridge Rd.,
Middlesex.
LECTRONICS.—Interesting vacancies now
exist in the Nelson research laboratories of
the English Electric Co.. Ltd. University trained
engineers or physicists are required for design
of special circuits for electronic computing
machines at Stafford and in the London area.
Vacancies also exist in these laboratories for
electronic engineers with H.N.C. (Elect.).—
Please write. giving full information, quoting
reference 3 Central Personnel Services,
English Electric Co.. Ltd., 24-30. Gillingham
St.. London. S.W.1. %5631

NGLISH ELECTRIC VALVE Co. Ltd..

ﬁood general tech-
C!

tone control, steel chassis. to the last screw

Suitable home or small hall, £8 O O l

CASH WITH OROJER
(Subjecty

BEETHOVEN | TD

ELECTRIC EQUIPMENT
Chape. Lane, Sands, Hizh Wycombz Tel: .1152/3 |

Chelmsford. require two junior engineers
for micro wave work. Previous experience not
necessary, but applicants must hold physics or
engineering degree or exempting qualifications
from Graduate I.E.E. Also senior engineer for
work on Klystron and travelling wave tubes.
Qualifications: Engineering or physics degree or
exempting qualifications from A M.I.E.E. and
several years' experience.—Write, giving full
particulars., quoting reference 440A, to Central
Personnel Services. English Electric Co., Ltd..
24-30. Gillingham St. London. S.W.1. (5680

re- |

— WE DON'T —

AUGUST, 1950

supply anything Ex-Government

ALL BRAND NEW GOODS
—fully guaranteed—

AUTOCHANGERS IN STOCK
GARRARD. RC65A. A.C./D.C. Mixed
Records. Standard lightweight magnetic head,
£20/15/-.

GARRARD RC65A. A.C. Mixed Records.
Standard lightweight head, £15/13/6.
GARRARD RC70A. A.C. Non-mixed.
£10/9/1.
INTEREHANGEABLE GARRARD plug-
in heads for the above. Lightweight, £2/6/8.
High fidelity, £3/5/-. Adaptor for RC65 and
70, 6/6.
E.M.I./MARCONI. A.C. Auto-changer,
Non-mixed, Hi-Fi head. Complete with
transformer, £10/10/8.
COLLARO RC500. A.C. Auto-changer.
Non-mixed. Crystal or Hi-Fi head, £10/15/-.
CABINETS. Unpolished for all the above
changers. Motor boards ready cut to fit, £3/10/-
334 and 78 r.p.m. GRAM. MOTORS are
now becoming available, and we are booking
orders in STRICT ROTATION.

TAYLOR TEST GEAR
The entire range by this famous maker is
now available on hire purchase. S.A.E. for
catalogue and terms,
ALLAVO TESTGEAR NOW INSTOCK-
Leather cases for AVO 7, £2/2/6, post free:
We are the largest actual stockists of AVO
METERS in England. S.A.E, for catalogue and
price list.
All items can be supplied C.O.D. up to 15Ib.
in weight. Otherwise cash with order, please.
Special attention to overseas orders, which
are free of purchase tax,

MODERN ELECTRICS LTD.
184, Charing Cross Road, London, W.C.2.
Telephone : TEMple Bar 7587.

TRANSFORMERS & COILWINDERS
NEW AND REWINDS

All transformers interleaved & Impregnated

Tested for (1) Shorted turns. (2) Insulation

at 2 K.V. minimum. H.T. A SPECIALITY
WILLIAMSON 0.P. TRANSFORMER,

£3 12 8
J. E. THORNBER & SONS
3 DEAN AVE - MANCHESTER 16
CHO 3849 EST. 1925

TRANSFORMERS & COILS
TO SPECIFICATION.

MANUFACTURED OR REWOUND
Filter Coil> 4 1% a Speciality.

JOHN FACTOR LTD.

9-11 EAST STREET, TORQUAY, DEVON
'Phone: Torquay 2162

1925-1950

For 25 years we really have endeavoured
to give an unrivalled service in quality,
value and delivery; from the many letters
of appreciation we have received, we
think, with some success, May we
reserve for you our comprehensive

25th BIRTHDAY
RADIO & TELEVISION COM?ONENT
CATALOGUE
(Ready Mid August, éd. Post paid)
Express Service. Complete Satisfaction.

=onGOVENTRY RADIO

Dept. W/ "
189, DUNSTABLE ROAD, LUTON
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, RADIO Ensgli:gel:snrgqNuslre:Ac—Age General l
N u s 0 u N D P R 0 D u c Ts Electric Co., Ltd., are expanding their

Radio bDevelL;pment L‘nbogatorsy alt Cove(rlltry and I I
a number of vacancles for Senlor and Junior
136 WARDOUR ST., LONDON, W.1 || Engineers exist at present and & further con- SALE * SALE ™

siderable number of vacancies will occur during

Tel. GERrard 8845, the next few months in the new Laboratory.
HOME BUILT TELEVISION AND AMPLIFIER APPLICATIONS are invited from Development To make space in our Warehouses in prepara-
S0 gnglndeerst wll]th expexgmce of m{)clmwf‘ée nladlo tion 'orl;e organisation we are *‘slaughrering *’
FnllMnlerdeanoxlmes(Add Postave) r radar techniques who are capable of develop- prices of goods offered below. Help us and
h QUA“TY n./Fri. 9-5.3 .0 e ISSEY H::% eggxspment and components to Service Speci- help yourselves while supplies last. First
2 A &stgg‘ﬁgg)in:df:gggkplg;’{ J:')fe'if,'lii WRITE quoting Ref. CHC (3) to Personnel come, first served, so avoid disappointment

Officer, General Electric Co., Ltd., Radj[ nd || and order early.
5725

maln stations with aingle switch control and including Television Works, Coventry.

& gram position. Using two B7G minjature vaives |

and a diode output stage this maker a compact unit. PPLICATIONS are invited b: R.1I55 COMMUNICATIONS RE-
y Kolster- . 4
:;le 'lllg --6in.-2jIn. COST: £6/10/8 inc. Construc- Brandes, Ltd., Footscray, Sidcup, Kent, for CEIVERS. This world renowned 5 wave-
bollll; ooklet avallable. Price ] 8 post free. Uost to a development engineer aged 25-35 years; must band R.A.F. receiver is too well known for
A“ Puﬂlg’_roﬂmntely £3/10/-. possess experience and first-class honours degree the specification to be repeated. Ever
2 SH-PULL 8-WATT QUALITY AMPLIFIER. || in physics, electrigal engineering or telecommunie p Y
valves jnc. V6 output. 3 stages treble and bass cations; capable of carrying out work in connec- set is guaranteed in working order, and is
bopat—3 stages treble cut—neg. teedback. A real || tion with television development on own iniative. aerial tested before despatch. Full conversion
q?nllty amplifier for PP fans at the reu'sonable price —Apply in writing stating age and qualifications details for mains use supplied. ONY £7/19/6
}:v:a“ﬁ:. complete. An AC/DC model will shortly be [ | to the Personnel Officer at the above address. (carriage 1216).
A 4] -WATT QUALITY AMPLIFIER. Thisis a quality PPLICA'I'IOI\S are invited for the position RECEIV
ampllfier at a 10w cost and incorporates many features A technical representative in the Mar- 'ns 1196 E'::iv;.;v F:;Ea.:;ng‘ic/ Pa"d o:n ihe
usunliy only obtainable in the more expensive types. chester and Northern area in connection with O S s S, an f]
Includes #-stage neg. feedback—separate bass apd the Company’s manufactures of industrial elec- an ideal basis for an all wave superhet, modi-
treble hoost controls—top cut, and pre-amp. stage. | | tronic equipment; appropriate technical and |] fication details supplied. Complete with
Uses 6V6 output and a special HI Fi output trans. commercial exPerience with this class of equip- || six_valves : 2 ea. of EF36 and EF39, and | ea.
former. Constructional booklet for AC and AC/DC ment {s essentlal; the position is permanent and EK32 and EBC33. New condition. ONLY

models 1/8 post free. Can be built for as little as the successful candidate will be required to live

19/6 (postage etc. 26).

£7 (aurplus valves) AG/DC model £8 (new valves). Ap‘tﬁ\e h:‘;ltchesterr a;xea csasrm\avlllt b%pﬂtlvxldeg

Built and tested both models cost 10 gns., complete Y, quoting reference 0 Central Per- RECEIVERS 18. Covers €-9 mc/s and only
KR eelves: o for descriptiv sonnel Services, English Electric Co., Ltd., 24-30,

I\;nﬂ;;\;n\;la;‘e:pr(&l:x';en stamp for descriptive | Gillingham St.; London, S.W.1. 75643 requires normal battery supply ro operate,

. Comglete with 4 valves ; 3 of VP23 and | of
o s rane 13/ s Fiveion,oachend, | | GKILLED tradesmen wanted as Staff Sergeants || HLZIDD. New ' condicion. ONLY I
ar‘i\ B 31/.1 i 1:5 b Mkz 24/ | Armament Artificers in R.E If you {pcstage etc. 2/6)
]l'l?r'an r.‘2n5! Acos GP20, k. 1/;‘;“ G Idrin have completed your npprenmceshlp as Electrical P & i
;‘lp‘lfctld e 56‘1)4 'Mhm“w o3 Qu:m-rd “" hmg Fitter, Radio technician, Instrument maker, BATTERY AMPLIFIERS, Ex-R.AF
Ggérrﬁhv, 8/8; Connolasenr gteﬂ'-jo o 92210,' Lk bet\;vgeh'vggcglxl:glssts ]ﬁgﬁlo‘f‘tﬁéﬁ Eh":&:n ab’;d Originally used for inter-com. on aircraft
Trailer Sapphire, 6 6. We stock a full range of || 800 JEOVECD €0 anc 55 ye Royal Elontrical ana | | but ideal for use as a pre-amp. or with a

Wharfedale speakera. W.B. Duplex speaker, £6/6/-; | | Mechanical Engineers after a brief milita; ick- Compl ith val

ry (not gramo. pick-up. Complete with valves QP2I
Goodmans Axiom lbor(\}\ixédcon:;%s(gl- goggmm'\: necessary if you have previous service) and({ull and HL2I0 in original transit cases. ONLY
Audlom 60, £6/15/-I oodmuns Audiom R technical training, with promotion to Staff 19/6 (Fostage etc. 2/€).
twin cone, £12/13, Sergeant Armament Artificer after an 18-month

"
83
2
®
=
i

Evloli-:;rsu RECTIFIERS. Voltages equal D.0. output technical course. RECE!VERS RII132A. Covers 100-124 mc/s,
AT.C. H4/200 2.4 kv, 3.5 mja., 20/6. 8.1.C. Eays0 | | (L EME, Offers & varlety of work including all Rulisne) iellionconversion foriothey
420'v. 150 mfa, 21/9. 8.T.C. H18/30 250 v. 60 m/a., offers you travel to many foreign countries and requencies. Has superb slow motion drive
15/-. 8.T.C. H5 H(wave 1 m/a., 2 8. Westinghouse plenty of sport and adventure. and tuning scale, and 0-.5 ma. tuning meter,
36EHT/100,3.5 kv. .pululnl’ll'-55kv 26/8. 16HT56 PAY after six weeks initial military training Complete with |l valves and only requires
1.76 kv. 8 m/a., 21/-. 36 EHT25 875 v., pulse input 13/6 a day, after 18 months technlical training normal power pack for 6.3v, valves to operate.

1.8 kv., 13/6. 14A86'240 v. R.M.S. 180 m/u. MAX.1. 16/- a day. Staft Sergeants R.E.M.E. are ONLY 59/6 (carriage etc. 12/6).
21/2. ellgible for promotion to warrant officer Class 1 i ed
NUSOUND TRANSFORMERS. (Tapped pri. unless | | and Commissioned rank as Assistant Electrical || T1154 TRANSMITTING ASSEMBLY. A

e stated. X 5 "
?\"fl:\mwhonu(lom our widerange, and we can wind g?dzl(l)\/{fChmggx/ll E;n%w!;]:lfrS'Ral\gl?)lr‘lrsmggdAl(!?g;g?;g vn.al piolithe {:\.mous A 4 Tr'ansmm:er
to your own spec., delivery 4 days. Estimates frec. o this assembly contains some beautiful trans-
#50-0- 350 v. 150 m/a., 6.3v. 4 a., 5v. 3a., £2. MEN engage initially for 12 years, which may be mitting condensers, pre-set tuning devices,
350-0-350 v. 100 mfa., 8.3 v. 3 a., 5 v. 3 &, 0r 4 v. extended After 22 years an Armament Artificer variable inductances, large bar and circular
version, £1/6/3. q eligible for pension knobs, etc., etc. Designed as a complete”
$30-0-330 v, 76 m/a.,6.3v. 34.,5 v.2 a.,0r 4 v, version, LL particulars from any Recruiting Office or replacement unit these are BRAND NEW

write to A.G.21, The War Office, London.  [5722 IN MAKERS* CARTONS. ONLY 7/6 (carriage

£1/1/9.
300-0-300 v. 60 m/a.,6.3v.3a.,3 v.2a.,0r 4 v. version,

£1/0/3. PPLICATIONS are invited for the position ot || 3/6).

250-0-250 ¥.60m/a.,6.3v. 3a,,5 v. 2 a.,0r 4 v. version, technical design engineer in the F.H.P. POWER UNITS TYPE 10. Ex-RAF

18/9. o e A S T {nomr laboraui)ryu?t %thl'gf eldéctrlcal engmeexl-- i ciuke 22 K (e (5 VA 5 6 o e

700 v. 10m/a.,6.8v.1.5a,,4v.1a., 1 ng company in”the West London area: experi- 2 3 50 R

250-0-300 10 m/n.,6.3 V. 91.,4 v. 1., 18/6. ence of F.H.P. motor deslen and performance || 300 v. at 70-240 ma. ONLY 12/6 (carriage

6.3v. ”ﬁ Heat'ertrdl;s(;"iolpn onlé' , 6/9. and aé:i}ity t?h agciat ludxll xespg:sxbltht); otf a S/-). .

4 v.3a. Heatertrans. 230 pri.only, 6/9. project from the initial design stage to factory

EYr 6 a.C.T. Heatertrans. 230 pri. only, 15/6 production is essential; applicants should pos- fMERIFANbI:JI:‘):IE‘AITOR ".":“ERA';N:'

6.3v. i u, O.T. Heater trana, 230 prl. only, 12/6. sess engineering degree or equivalent gualifica- 28 g U e IS s ube

12 v. 1a.0.T. Heatertrans. 230 prl. only, 8/6. tions; salary will be in the regmn of £600 to || SCPI. Ideal for conversion into a ’scope,

NUSOUND CHOKES. £900 per annum, according to qualifications.— ¢r worth pounds in breakdown value. In

CH4, 10 H., 150 ohms, 75 m/a., 4/6. Avoply. giving details of age, education and job perfect cendition. ONLY 37/6 (carriage

CHb, 10 H., 300 ohms, 60 mya., 4/6. history. to the Employment Officer, Hoover, Ltd.. etc. 12/6)

CH10, 15 K., 250 ohms, 80 m/a., uhroud:d 10/9. Perivale, Greenford Middx. [5691 . et O 0

CHBS, 10 H., 300 ohms, 100 m/a., shrouded, /6. . L AMERI ADAR RECEIV !

CHY, 10 H., 200 ohms, 150 m/a., shrmlded?miﬂ. B'B FCRnEs P luatien sy Tothe Jolloning Less valves. In addition to the recEe'i‘vee:rn?-

CH?2. 5 H., 80 ohms, 250 m/a.,shrouded, 19 6. osts in Plann nlg and Installation Depart- = th.i Cireraft  recel ! "

Televislon aerinlscan besent to any part of the country ment, London. Applicants should have a Uni- (FeueE o Celver contains the
versity Degree in Electrical Lngineering or power supply for the indicator. Contains

{send forllst). Let us quote you by return of post for
components of all types.

Ourcomprehensive list on TV—Radio and Gramophome
equipment, etc., is now avaiiable. Price 4d. post free.

gg:it;’a;?:)tm “1&13)“;};“’72 asgtllwloddmbsefn?qx;oﬁpggé shoals of components, including |5 valve
aslc e R .
of television theory and practice. (1) Engineer holders, r;'gh voltage condensers, switches,
for work on development of television recording 'F transiormers, etc., etc. Perfect con-
processes, prepiaratlotn of specil‘iicatlo{nsI totr manu- dition. ONLY 17/6 (carriage etc, 5/-).
acture of equipment, supervision of installation
‘and acceptance trials and conduct of necessary INDICATOR TYPE 62. Less valves and

| correspondence. Practical experience of cinema- CR Tube. This fine two deck unit is another
S ~ | tographic equipment for sound and picture re- first class propesition for comp value.
cording and knowledge of optics, photography Contains 20 valve holders, condensers, resist-
control of film processing, and mechanica ers, potentiometers, etc., etc. ONLY 17,6

design of cameras are desirable, (2) Engineer (carriage ctc. 7/6).

- for planning and development of television
MoRSE CoDE studios and preparation of specifications, etc.,
as in (1). Practical experience of television Cash with order and please write name

cameras and associated equipment and apparatus clearly

for film scanning, etc., and/or working knowledge
T l' A l N l N G of ﬂlm{st,udiol glactlcle atn; dg;quble k(.’,)P)E:n-
gineer for assistance In television worl rac-
tical experience of television studio or O.B.
There are Candlier equxpnglent, is dc;sxrable{butt, ;pphcx\nﬁs \vltlh con. U-E-II GURPO RATION
siderable experience of studio sound equipmen
Morse Code Courses | considered. Radio Section: (4) Engineer for RADIO CORNER
for ?l eparatior{ of speiaglcations foi ‘mdlofa;ld tvlﬂeo
requency transmitters, supervision of installa-
BEGINNERS AND | tion and acceptance trials and conduct of neces- 138 Grays |IIII Rd., London,
OPERATORS sary correspondence. Thorough basic knowledge !
| of power and radio engineering is essential. w c 1
Send for this Free Experience in planning and installation of short

wave and v.h.f. transmitters and associated

*“ BOOK OF FACTS” equipment desirable. Knowledge of television

. theory and practice and/or transmission line and

it gives full details con- ] aerial technique advantageous. Salaries for Open until | p.m. Saturdays. We are two
Cernlng ali Courses. crements of £40 and maximum £890 per annum;

posts (1) (2) and (4) in grade with annual in- minutes fromi High Holborn (Chancery Lane
lary for post (3) in grade with annual incre- Station) and 5 minutes from King's Cross.
THE CANDLER SYSTEM CO. ’s:::egtg of £30 axsd maximum £620 per annum.— T A B
(Room 55W), 121 Kingsway, London, W.C.2 Apphcauonsd sft.atmg age, qtuahﬂlciatlﬁns nmli) ex- PLEASE NSOEﬂT.A-‘UéL\ﬁE’SBThA%k:hE CLOSED
2 erience and for which post application is being
Candler System Co. Denver, Colorado, U.S.A. D to reach Engineering Establishment Officer
Broadcasting House, London. W.1, within 7 days,

(Phene : Terminus 7937,)
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THE

BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR ELEVENTH
YEAR AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

To pass his examination(s) after com-
pleting our appropriate study course!

NOTHING SUCCEEDS LIKE SUCCESS

and what we have done a thousand
times already. for others, we can do
again, for YOU !

AM.LE.E.,t A.M.Brit..R.E. and
CITY and GUILDS Radio and
Telecommunications Exams., ete., etec.

1 in specially approved cases
Six months® trial period without obligation
to continue.
Please mention this advt. and send for free
booklet and sample lessan to:—

STUOIES DIRECTOR
BRITISH NATIONAL RADIO SCHOOL

ROAD, CROYDON
Addiscombe 3341

6, ADDISCOMBE

Phone :

METAL STAMPINGS
FOR
Wireless & Electrical Industries
Let us have your enguiries

M. & J. TOOLS CO.
1 Silvermere Ave., Romford. Phone: 1337

— 1O DEALERS

We can offer a2 limited number of Dealers
a reliable and quick
RADIO & TELEVISION REPAIR
SERVICE
REGO-FRASER
TELE-RAD!IO ENGINEERS
62, Hare Street, Woolwich, S.E.18
Tel. WOO. 1804

THE NORTHERN POLYTECHNIC
HOLLOWAY ROAD, N.7.
Principal: T.l-!' DRéKELEYl,-D.Sc.. Ph.D.,

Department of Radio and Musical
Instrument Technology.

Head of Department ;
S. A. Hurren, O.B.E., M.C., M.Brit. LR.E,

Full-time Day Courses in

TELECOMMUNICATIONS  ENGINEERING

in preparation for all
recognised qualifications in this subject.
Practical laboratory and workshop
experience provided.
Prospectus free on application to Secre-
tary, New term begins September 25th

WIRELESS WORLD

SITUATIONS VACANT

QUALIFIED engineer required for television

aerial and transmission line development
and research for laboratory in the London area:
wide experience of . serial measurements
essential; permanent position offered with
liberal salary to suitable candidate.—Write
Antiference, Ltd., 67, Bryanston St., London,
w.1 [5685

STIMATING engineer required by the com-
ponent division of the Plessey Co.. Ltd.
Applicants should have experience which will

enable them to handle detailed estimating for |

mass Dproduction machine and light assembly
work.—State full details of experience, with
age and salary required, to Personnel Manager,
The Plessey Co., Ltd.. Ilford, Essex. {5684

HE DE HAVILLAND AIRCRAFT Co., Ltd.
have vacancies for electrical draughtsmen,
atrcraft experience preferred ,but consideration
will be given to those experienced in switchgear
and associated component design who could
readily adapt themselves to aircraft installation
chnique.——Apply in writing to Chief Draughts-
man, The De Havilland Afrcraft Co., Ltd., Hat-
field Aerodrome, Herts. {5663

SE’NIOR physlclst or electronic engineer is re-
quired by the English Electric Valve Co..
Chelms: ord for research and development
ravelllng wave tubes.—Applicants with
ble experience in this field should write,

details of qualifications and experi-
ug reference 440, to Central Petbsorg:i:l

5625

wmk on
consideral
giving fu
ence, quof
Services, English Electric Co., Ltd.,
lingham St., London, 85.W.1.

SITUATIONS WANTED
RADIO engineer, aged 41, having just disposed
of own business, requires position of respon-
sibility with retailer or manufacturer; twent

five years’ experience, including eight wii h

E.M.I. Service, Lta .—Tel. Hatch End 978 for

appointment. [5678
AGENCIE

S
E ALESMAN seeks first - class
agencles or representaﬁon —Taylor, 2, Argyle
. Ilford. [5656

TECHNICAL TRAINING
ITY & Guﬂds (Electrical, etc.). on * No
Pass—No Fee ** terms. ~Over 95% suc-
cesses. For full details of modern courses in all
branches of Electrical Technology send for our
176-page handbook. free and post free.—B.I.E
(Dept. 388A), 17, Stratford Place, London, 1

TUITION
ELEVISION.

‘| THE Gothic Television School specialises solely

in training in television. All tutors possess uni-
versity degrees and/or corporate membership of
prolessional institutions and are appointed indi-
vidually to postal course students to ensure coth-
plete and thorough training. Principals M.B.E.,
.Sc., M.Brit.LR.E.,, education committee
members. etc. Courses assume no previous tele-
-vision knowledge and provide guaranteed train-
ing for Brit.I.R.E. and R.T.E.B. examinations.
Numerous well-known companies have ado ted
the School’s Basic Television Course as standard
television training for their staffs. Modelate
fees.—Details from Gothlc Televlslan School, 1
North Avenue, London, W.13. [bosl

ADIO training.—P.M.G. exams. and I.

E.E
Diploma; prospectus free.—Technical Col-
lege, Hull. o611

CAR.EER.S in radio, television, and electronics;
write for free brochure glvlng details of
gdear. 2-year and 3-year day cour:
INSTITUTES. Dept 10 ‘Pembidge
Sq London. W.2. Bayswater | 5131-3. (Associ-
ated with * His Master’s Voice.® ) [o001
IRELESS officer’s attendance and * Radio-
certs *’ postal course.—Apply Manager, The
Wireless School, Manor Gdns., London, N.7.

OTHING succeeds like success! What we
have done a thousand tl.mes we can do
again, for you.—See the B.N.R.S. Advt. on
page 70. [6s11
M.I.Mech.E., AM.Brit.I.R.E., City and

Guilds, etc., o ** no pass—no fee ** terms
over 95% successes. For details of exams. and
courses in all branches of engineering, build-
lng. etc., write !or 178 ’})age handbook—free.—

B.L.LE.T. (Dept. tratford Place, Lon-
don W.1. [1377
TELEVISION postal course for radio trades

Examination Board's diploma. also postal
courses for P.M.G. 2nd and 1st ciass Certifi-
cates and Amateur Radio Transmitting licence.

—Applf British School of Telegmp v. Ltd.,
179, Clapham Rd., London, S.W 40 years’
experience

in coachlng students in wireless
telegraphy and allied subjects.) [2586

THE Institute of Practical Radio Engineers
have available home study courses in every
phase of radio and television en%lneerlng,
specialising in the practical trainin appren-
tices in the retail trade; enrolmentsgllmlted fees
moderate.—The Syllabus of Instructional Text
may be obtained post free from the Secretarv,
I.P.R.E., Fairfield Bouse. 20, Fairfleld Rd

Crouch End, London, N.8. [00

BUSINESSES FOR SALE AND WANTED
RANSFORMER manufacturing company
desire to dispose of thelr Rewind depart-
ment; hundreds of satisfied customers retained
dunng past 12 years; stock and goodwill at low
Ence to those with proved ability to continue
hiss service; details to principals only?5 0X
68|
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BUILD YOUR OWN
BASS-REFLEX CABINET!

Finished cabinet stands 2ft. 6in. high x 1ft. Sin.
wide x 1ft.deep with hole for 8in. speaker at top and
slotted vent near bottom, internal reflector. It is
ready forstaining and polishing or paioting,lacquering,
etc, Scientifically designed by acoustics expert to
give superb bassresponse and fulltreble. For use with
high-qu: lity amplifiers or to revolutionise the tone of
the domesticradlo set. Complete kit of all $in. patent
timber, materiale and full instructions, 70/-, or ready
built, 85f-. High-grade 8in. p.m. speaker unit to
bandle 6 watts, 25/-, or Wharfedale Super 8in. with
eloth-surround. B80/-.

HONY No 1 (Ampllﬁer) by N.R.S.1 The most
n the markettoday.
lndependent control o! bass, mldd]e and top, separate
scratch-cut, negative feedback. For A.C. 200-250 v.
Input for magnetic, hi-fi and crystal pickups; 6 w.
output 3 ohms or 15 ohms. l:ul:l rl)mﬂ:idoe'ii’%,t’r;xn"
Prlce /8. Money refunded if no ghte

£804(Y9 No.2, Same theme aa No, 1, but having
10 watts push-pull output, superb quality. 3, 7.5 and
15 ohms. Inputs for magnetic, erystal and hi-8
pick-ups, full provision for Tuner. Built on handsome
black-crackle chassis, Woden mains and output
transformers. Price 13 gns.
No. 1. HIGH-QUALITY TUNER, specially recom-
mended for above amplifiers and Leak, Williamson,
Charles, Rogers and other quality umpliﬂers. L.& M.
wave T.R.F., with infinite impedance detector,
illuminated ‘‘Afrplane’” dial with eacutcheon and glass
virtually distortionless. Price of Complete kit and
Constructional Manusl £4/10/-orready built £5/10/-.
No. 2 QUALITY SUPERHET TUNER, L.M. & 8. wave,
farge full-vision dial assembly, spin-wheel tuning.
As kit, £7rlol- built, £8/10 0/-.
A\Tl' HAN Collaro

BC49. 8 records mixed,
14/6/8 ; Mnrconl 10 records unmized, with hi-fi

llghtweight pick-up taking minjature needles, 10 Gns
incl. transformer and filter network, or £4/10/- in
polished table cabinet

COLLARO STANDARD MICROGRAMS, new in original
cartons, £13/10/-. Case with motor-board only 47/6.
R.ADIOGRAM CABINETS, de luxe job in veneered
walnut, 2ft. 91!). high x 2ft. fin. wide x 1ft. 4in.
deep, £11/1
FULL BARGAIN CATALQGUE, 21d. DEMONBTBA-

" TIQONS—dafly. Terms: 0.W.0, or C.0.D.

NORTHERN RADIO SERVICES

16, Kings College Road, Swiss Cottage,
London, N.W.3. Phone: PRimrose 8314

The Voigt Loudspeaker is still ahead of all others.
P.M. Unit with 22,000 line gap flux £40 ex works.
Corner Horns (in the white) £19 10 0 or
£47 10 0 ex works.

Home demonstrations arranged in London area.

| Order from

BBI

VOIGT PATENTS LTD.,
Sydenham, S.E.26 Tel: Syd 6666

UEPLEY

ELECTRONICS

@ LTOD.

CRANMER AY. EALING. W ll.

Traostormer and Coil Manufacturers to the Trade
Telenhone : EALing 5658

TWIN TEST METER
PANEL
eomprising
M/cofl 0-5 m/a and Mfecil 0-40
v roetres. Variable resistance
stad control, 3-way Yaxley
switch, SP/ST Toggle switch,
3 Potentiometers etc.

Outstanding value at
12/6 post free
MAKE YOURSELF HEARD
MOBILE (6 yblc) P.A. EQUIPMENT comprising
4 walve, 7 watt amplifier, housed in metal carrying
case 127 x 6} x 61" fitted with control panel.
Supplled complete with Vibrator power supply.
Offered at 9 Gns. Carr, Paid

RADIO UNLIMITED,
ELM ROAD, LONDON, E.|7
Tel.: KEY 4813
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B800KS, INSTRUCTIONS, ETC.

SELENIUM RECTIFIERS " A PORTABLE TELEVISOR,” ] MO re BritiSIl Bargains

BRADBOOKS proudly announce their second n .
CHARGER KITS. CHARGERS First-ever publication by Edwin N, Bradley: « 4 | METERS.  A.C./D.C. Switchboard, I/C 4}in.
' A D G & S e i
; ormation for building a 3in or 6in set for in. Switchboar volts and amps, 35/~
Naw Gqgd: with FulliGuaripesd ither area, the 3in protolype MeAsUring OBIY | 4fin. I/C Switchboard 14 smps.. 25/ 14 amen,
§.T.C. SELENIUM L.T. RECTIFIERS, up to 300 watts, | | 15inX11inX7in with powerpack, tube, speaker, | e’ ooy M.C 25/~ Panel Meters A,C./D.C
bridge, h.w, or c. tap, 200 m/a to 10 amp., with or || etc., all self-contained; not a hashed-up conver- o = : €5 sl
without transformer. Popular types from stock, A || sion but a new design with some novel features; | Yhermal Ammeters 24in. flush 0-6 amps. Ferranti,

few of our large stock—6 v, 0.5 amp., 4/10; 2 V. order your copy, price 3/- (3/2 post paid) from new, 10/~. D.C.M.C. Milli-ammeters 24in. flush
0.3amp.,3/10; 6 vﬁ. 1amp.,7/2; 6 v, 2 am]i..Ql-: ;E,Birg;{_t;o%ks.l)%n;lnenl, Pl:c;ltizla){we,' ?&mga;gine%% e-llm.a.. 15/-. 0-50 m.a., 200 m.a., 500 m.a., 7/6 ea.
6v.4 o ; 6v.10 . s 12 v. lamp., et ** Persona ables, b b c. -0- )

s R e R R e e e R 5667 | yoltmeters D.C M.C. 100-0-100, 7/6. Ammeters

2in. D.C.M.C, 50-0-50 amps,, 5/-~. 0-20 amps., 5/~

2/8;
12 v.4amp.,19/6 ; 12 v. 10amp.,42/8. Highervolt- ERNARDS Radio Publication. Send 1d | VITAVOX H.F. HORNS. 2ft. 8in. x ifc. 4in.

ages in stock. Add postage 8d, up to 12/6, 1/- above. stamp for list now g A
FOOLPROOF _ CHARGER | | MASON & SON, Ltd., Wivenhoe, or. Colchester, | X 3. long, as new, 30/ Vitavox Unics, 40/-.

KITS. New Minor Kit as § | Essex. [0094 %lm. sqils-i,re "(l:OU!’_\ Horns, 25/-. Bellmouth speaker

illustrated, 12 v. 1 amp. B, f world, multi- orns, - arriage extra.

rectifiar, 35 walt trans., e oo Tt map O T e | RECEIVERS 11324 and I526. V.HF. I1 valve

ballast bulb, case scTews, § | 3nd fresh information on heavy art paper, 4/6. 'superhets, 2 models identicai 100/126 Mc/s or

etc., 42/-, post 1/4, less || ot €d; on linen, on rollers, 11/6, post 9d.— | 6585 Mcjs, grey cabinet 19in. x ! lin. x 10in, Pri
case, 32/6, for2v. 1012 % [ | Webb's Radio, 1-4, Soho St., W.1. Gerrard 2089. | with valyer b Carriage 7/6 T
charging. New 2 amp. kit P.R.E. Technical Publications: 5,000 align- | c9sSOR 339 DOUBLE BEAM OSCILLO-
for 2 v., 6 v., 12 v. trapns ment peaks for superheterodynes, 4/9 post | SCOPE buil i

former, ballast bulb. din. || free. The Practical Radio Engineer, quarterly » rebuile, recalibrated, tested and asnew.
diam. rectifier, 38/8, or ublication of the Institute, sample copy 2/- post HAND MAGNETO GENERATORS, 4-
with case as illus., B2/~ ree; membership and examination 1/- | magnet type, wound armatyre driven by gearing

ta,
** Aut 4" 2 amp. 6 v., — Bl .. 20, Fairfield i .
s ‘13 :{::_K"ready D, post _free.—Secretary, I.P.R.E 0 10089 in handle, output 75 voits 25 m.a. A.C. approx.,

Rd., London, N.8. 10/6. Carriage 2/-
- ' guarantee. " Automat® 2v., 3 ge extra. .
B e e omaraer: el bt 2210 £6/510, | | _ D.C. ELECTRO MAGNETS, weight 10 oz,
plus 12/6 crate and carr. twin coil, lift 4 Ib, on 6 volts, 3 Ib. on 4 volts, and
HEAVY DUTY KITS, 8.T.C.12/15 v. 4 amup. rectifier, 1 Ib. on 2 volts, 5/-. Postage éd.
70 watt transformer, baretter for 2 v., 6 v., 12 v. S.L.S. 36, circular horsehoe Magnets I§in. dia.,

g&?ﬁ&t‘lor‘-’év 'sv 4nmpsm;la;a“|;ostll/4 g?ll‘g.r' c n Y s T A I s ;in. t?'i‘ckj ni’in.z ;‘)ohrhgap drilled poies, weight
Kit, 100 W:Lt'.tr:;;m.,il\mp. re;:tmer:sllderrenhtnnce, oz., lift ., 2/6 each,

4 DYNAMOS. New surplus machines, high cur.
6v.,13 v, chi . £3/15/0 ; A g P D Wi
gf?oggﬁefé'smvfmﬁ:n:md vzi:n:rlgl:;xeﬁ 6 amp. S of OUTSTANDING rent for plating work etc., 12 volts 55 amps.
rectifier, slider res., ammeter, £5, weight 18 1b. For e UALITY 3,000 r.p.m., LGAIQ-. Carriage 5/-. -
smallradio store 1 to 20 cell 1.5 axp. kit, transformer p Q WINDMILL NAMOS. 12 volt 10/15 amp.

150 watts, 2 amp. rectifier, baretter bulb, for con-
tinuous runuing, £4/15/0, post 1,6.

ELIMINATOR KIT ior 120 v. 20/30 m/a eliminator,
20 watttrans., 120 v. 30 mfa h.t.rect., 2 v. 0.5 amp,
trickle rect., 2 x8 mfds. condensers, case, etc., 42/-
or withouti case 35/-, post 1{2.

SELENIUM SMALL SPACE H.T. RECTIFIERS;
250 v, 80 m/a h.w.fora.c./d.c.aets, 7/- ; 110 v, 50 m/a,
6/-; 250 v. 100 m/a bridge, 13/8 ; 350 v.-0-350 v.
80 m{a e.t., 13/6. post 6d. extra,

cell desulph and con-

T g C.A.V. totally enclosed, 1,425 r.p.m., 40/=, Carriage

S/-.

R MOTORS. Croydon /12 H.P, A.C. 230 volts,
ficauspcvizaiz ek QIR SIS |3.ooo r.p.m., 25/ [/3 H.P. S.P. 230 volt new
to IS Mcfs. Black bakelite capacitor. 1,425 r.p.m., £6.  H.P. 3-ph. 400 volts,
case, 13" high, I%" wide, £6/10/-. Il};;onditioned f H.P.c230 volt A.C,
. oop : » dia. motors, |, r.p.m., £4/10/ arriage on an
3" thick, with two }” dia [ motor e 2 Y

ditioner, 16, post 1a. ELECTRADIX RADIOS
CHI-\u:dPION PRODUCTS BHUUKES CRYSTALS | 214 QUEENSTOWN RD., LONDON, S.W.8

43 Uplands Way, London, N.21. Phone LAB 4457 10, Stockwell St., Greenwich, London, S.E.10 | eomsesm—T¢lephone : MACaulay 2159 mume—

Phone : GREenwich 1828. Cables : Xtals London,
Grams : Xtals Green London.

meter pins spaced 3" apart.

THE ¢ FLUXITE QUINS " AT WORK
“Our T.V is working O.K.
This Fight is the high spot today.
Gosh ! Bruiser looks sick
It's a knockout! Look! Quick!

Q) }’:;:;:; Er;fh“ Fetch the FLUXITE!” SERVIGE ENGINEER,S SOI.“ MODELS (\-/{’

See that FLUXITE is always by you—in

the house — garage — workshop -— wherever | FI RST cHOIGE
speedy soldering is needed. Used for over 40 E

years in Government works and by leading
engineers and manufacturers. Of "all iron-
mongers—in tins, 10d., 1/6 and 3/-,

SOLON electric soldering irons have proved
their capacity for continuous service under
the most exacting conditions. s models;
240 watt oval tapered bit; 125 watt oval
tapered and round pencil bits and 65 watt
ovaltapered and round pencil bits. Each

TO CYCLISTS ! For stronger wheels |
that will remain round and true, here’s |
a time-tested tip. Tie the spokes where |

they cross with fine wire AND SOLDER, ol 1 model complete with 6 feet of Henley 3-core
s SmeleI-l\IPvgtlgTAI;'[:l‘UXITE S E l HIGH QUALITY flexible. Nowavailable from stock. Writs
g MAGNETIC TAPE HEADS for folder Y.1o.

The FLUXITE GUN puts FLUXITE where you want are now available from stock, also TAPE
it by a slmple pressure. Price 2/8, or filled, 3/6. OSCILLATORS and other COMPONENTS

BOOKS (5/4 post free G.B.) & CONSTRUCT- I !-_'
OR’S ENVELOPE (4/3 post free G.B.).
AMPLIFIER DELIVERIES ARE RAPIDLY S N
IMPROVING e —in
SIMPLIFIES AIL SOLDERING TAPE DECKS & RECORDERS SOON ! ELECTRIC
Write for Book on the Art of *SOF T’ Soldering and Write for latest Price List SOI. DER'NG |R°NS

Jor Leafiet on CASE-HARDENING STEEL and
TEMPERINGTOOLS with FLUXITE. Price 1d. each, —AUDIGRAP“ LTD = w.T 'S TELEGRAPH WORKS CO. LTD,

FLUX'TES#}'{%E ?eﬁ‘on‘gmz: sB.E.r:l.HONDSEY Dept. MR3, 74, Great Hampton Street. l 51-53 Hatton Garden, London, E,C.1

'HOCKLEY, BIRMINGHAM, 13
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HILL & CHURCHILL LTD.

BOOKSELLERS
SWANAGE DORSET

Available from stock :

Ghiraradi—"* Radio Physics Course '’ 37/6
Ragan—** Mlcrowave Transmission

Circuits * g . T2/
Ridenour—"* Radar System Engineer-

ing "’ 64/-
Lawson & Uhlenbeck—** Threshold

Signals * 42/6
Bronwell & Beam— Theory and Ap-

plication of Microwaves ""............... 51/-
Zworykin & Morton—*‘ Television 56/-
Smith—*‘ Antenna Manual " ........... 17/6
Wellman—"* Elementary Radio Servic-

ing’" .. TR 1

(Postage extra)

CATALOGUE ON APPLICATION

Electrical

Repairers
to the
Industry.

Ropm by skilled cmumen to ali makes 1.nd types of
Test

meun Elec'.nca.l Thermomet,ers. R.ecordm" Lnstruments,
Quick deliveries —for apeady

Synchronous Clocks, cte.
estimate send defective instrument by registered post to:

@ L. GLASER

341 CITY ROAD, E.C.1.
Tel. Terminus 2489

— WILCO ELECTRONICS —

RECEIVERS R.1132A. Brand new, in perfect
condition, range 100 to 124 mc/s., standard
19in. rack mounting, fitted tone control,
manual and A.V.C,, large calibrated slow
motion dial tuning meter etc., a really first
class receiver. Our price £4/19/6.

POWER PACK, type 3, for above receiver.
Brand new,in perfect condition, input switched
200 to 250 volts, A.C. 50 cycle, with two

smoothing chokes, fitted D.C. voltmeter
0-300, milliampere meter 0-150, fuses, etc.
A superb job. £4/19/6.

SPECIAL OFFER. For above receiver

and pack, £8/17/6 the pair.
PYE STRIPS, Five R.F. stages, det., and
video, ldea! for vision strip. Our price
37/6, less valves. Post 2/6.

OSCILLOSCOPE units to build your own
miniature ‘scope. Case Il x 9 x 63in., with
3 valves, tube holder and base for YVCRI39A,

brill. and focus controls, shift controls. Only
16/-. Carr. | 6.

C.R. TUBES. VCRI39A, 2{in., - each,
post and pkg. 2/6. Holders for same /- each,

CRYSTAL PICK-UP.
35~ each.

Rothermel Senior,

TRIMMING TOOLS. In Holder, |5/~ set.
WIRELESS FILM RECORDERS, for
35 mm. Film. With cutting head etc. Incor-
porating a 230 v. Mains motor £20.
CUTTERS STYLII, 6/- per doz.
20+« LOWER ADD§SCOMBE ROAD,
CROYDON ADD. 2027

Electrical Instrument Repairers |

Leading |

Instrument |

WIRELESS WORLD

ACCURATELY and QUICKLY
Chassis, Brackets, Shrouds |
Condensersand Transformer |
Clips,in Steelor Aluminium,
(Five sizes—I12* to 367)
Trepanner available

and Shearer.
Details with pleasure.

Please Quote File No. or Serial No. of your tool if

possible.

Our 6 page illustrated
for our many “ W W.” friends.

of your original enguiry.

A. A. TOOLS (W),

CRYSTAL

AUGUST, 1950

QUARTZ

“SNAP" Cutter, Notcher

1950 FOLDER

will be ready shortly and copies reserved
Please

ask for yours, quoting Ref, No. or date |

197a Whiteacre Road
ASHTON-U-LYNE

BASS REFLEX CABINETS

Our RUI2 is the best for the Axiom
12 and 22, the Barker, and Wharfedale
Golden Units. o £ 1 0

Stamp for leaflets from

CABINETWARE

SUMMIT WKS,, HEYES ST. BLACKBURN

ENGINEERS!

ver your age of experience, you must read
“ENGINEERING GOPPORTUNITIES ¥. Full detail. of
the easiest way to pzss AML.IL Mech. E., AAMJI.C.E

CITY & GUILDS (Electrical, etc.), MATRIC ., efc., on

176 PAGES

“NO PAS5—NO FEE”
terms and details of
Courses in all branches
of Engineering—
Meshanical, Electrical,
Civil, Auto., Aero.,
Radio, ete., Building,
etc. 1f you're earning
lessthan £10a week, tell
us what interests you
¢ and write for your copy
of *ENGINEERING
. OPPORTUNITIES”
today —FREE!

B.LE.T.

87 Shakespeare Hse.,
17-18, Stratford Place,
London, W.1.

——RECONDITIONED TIMESWITCHES —,

Ideal for 1,000 automatic switching jobs:— Shop
windows, poultry lights, heaters, radios, neons
etc. Every one guaranteed for a year. Wholesale
& Export enquiries invited. From 30/- each (key,
instructions post free)
Write: J. DONOHOE
2, UPPER NORFOLK STREET,

NTH. SHIELDS, NORTHUMBERLAND

URGENTLY WANTED

15 RECEIVERS BC-312

In good condition, preferably
not converted.

Box 5294
c/o ‘“ Wireless World ”’

~ UNITS

| For—
AIRCRAFT, MARINE AND

| COMMERCIAL USE are available in
the complete range from 35 kilo-
cycles to 15 megacycles,

Alternative mountings in standard
two-pin A.M. pattern 10X, International
octal, and miniature type FT243, can be
supplied for most frequencies.

Prices are fully competitive, and
we specialise in prompt deliveries for
urgent requirements.

WE WELCOMVE YOUR ENQUIRIES.

THE QUARTZ CRYSTAL Co., Ltd.
63-TI Kingston Road.
NEW MALDEN, SURREY
Telephone : MALden 0334

MINIATURE RELAY

D.C. up to 24 volts TYPE MIN|ST

DOUBLE
POLE
CHANGE-
OVER
CONTACTS
SIZE
1%"%
(N 4skfor List Hx
124|{WW 1

| hmeee LON D E X LTD———‘

Manufacturers of Relays
207, ANERLEY RD., LONDON
| SYDenham 6258-9

S.E.20.

TYPE AC/3 TELEVISION PRE-AMPLIFIER

‘ Unquestionably the best TELEVISION
Pre-Amplifier, as a consideration of the speci-
fication and a trial will prove.’"

Circuit Specfiication.

@ Two triode stages ensuring low ‘‘ noise.””
@ st stage neutralized, 2nd stage operating
as a low impedance load for the neutralized
stage, thereby still further reducing the
| ““ noise,” without sacrifice of gain. @ Self-
contained power supply to suit 200-250 v.
A.C. mains. @ Balanced and unbalanced socket
connections to suit all receivers, @ Gain
16.5 dbs at full bandwidth. Noise factor,
6-8 dbs compared with normal pentode
valves. @ An improved performance is
guaranteed. Types AC/3L (London) and
AC/3B (Birmingham).

Further particulars on request. See under-
‘‘ Classified " for further announcements.

Spencer-West, Quay Wks,, Gt. Yarmouth, N°f’k

Printed ip Great Britain for the Publishers, ILiFFe & So~s, Ltp., Dorset House, Stamrord St., Lordon, 8.E. 1, by THk CorNWALL PrEss LTD., Paris Garden, London, B.E.1. Wireless

World can he obtained abroadfrom thefollowing: AGSTRALIA AND NEW ZEALAND!
S8ouTH AFRIcA: Qentral News Agency. Ltd,

dervice Ltd.; Gordon & Gotch, Ltd

Gordon & Gotch, Itd.

INpma: A R.
Willlam Dawson & Hons (8.A.), Ltd.

eeler & Co. Caxapa: The Wm. Dawson Bubacription
UxiTeo StaTRs: The International News Co
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Some of these condensers are wax protected, some are in moulded

s I L v E R E D bakelite cases, and others are coated with synthetic enamel. This
ensures that there are types to meet not only normal requirements,

but also the demands of tropical and other severe conditions.

M I c A All combine capacitance stability, low losses and accurate tolerances,
with minimum dimensions.

The intimate contact between the silver electrode and mica

c o N D E N s E R s dielectric ensures a high degree of stability.
"‘!«r

Write us about your requirements.

'THE TELEGRAPH CONDENSER CO. LTD

RADIO DIYISION: NORTH ACTON, LONDON, W.3, Tel: ACORN 0061
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SOME MAKERS OCALL THEM

OTHER MAKERS CALL THEM WW

—BUT THEY ALL AGREE THAT THEIR MANUFACTURE CALLS FOR

Ersin Multicore Solder

The Tinest Coied Holdes in the Tpld

Manufacturers all over the world
rely on Ersin Multicore Solder in the
manufacture of radio and television
components. They know that only
Ersin Multicore—with its three-core
construction—gives guaranteed flux
continuity, instantaneous melting
and freedom from ‘dry’ or H.R.
joints. In addition, bccause Ersin
Multicore contains extra-active, non-
corrosive Ersin flux, joints can be
made easily on heavily oxidised
surfaces.

At the Plesse
Company Limited's
Works, Ilford, where
Ersin Multicore »
Solder is used for

bridging the gap be-
W tween the stator vanes
and terminals of
variable  condensers.

Illustrated are the Nominal 71b. reel (for factories)
and the Size 1 carton (for Service Engineers and
Workshops), Manufacturers are invited to write
for technical information, samples and bulk prices.

Soldmng caps and wires of radio type
tubular paper capacitors with Ersin
Multicore Solder at the Dubilier
Works, London.

___SIZE 1 CAR 13!N5—5£' gETAIL

Qet M’ | Tmiisg | SWG. "‘;.f’g”‘g&;“ﬁ"‘
C16014 _ 60/40 14 26 feet
Cleol8  60/40 | s 60 feet
Ci4013 40/60 13 22 feet
C14016 40/60 16 4 fe

MULTICORE SOLDERS LTD.
Limited. The capacitors are heated

s ity St Jahie. o soldering . condenser connections at the MELLIER HOUSE, ALBEMARLE STRE ET,
Ersin Multicore. factory of T.C.C., London. LONDON, W.I, Telephone: REGent 1411

Soldering capacitors ar A. H. Hmlt Ersin Multicore Solder being used for




