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As the smallness of the ingeniously designed BICC

Multicore Camera Trailing Cable is made possible by the
use of solid conductors, this moulded-on coupler was developed
mainly to overcome end breakage, which otherwise would
be a serious problem with this type of cable. But the
unique design of this coupler presents other advantages—
it ensures reliable contact, adequate screening and great
mechanical strength, leading to a long and trouble-free life.

BICC T/V Camera Cables with moulded-on couplers
have satisfactorily withstood arduous service on BBC
T/V Cameras.

OUPLER

LD CALLENDER’S CABLES LIMITED
SE, NORFOLK STREET, LONDON, W.C.2
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DOUBLE DIODE TRIODES
INDIREGTLY.HEATED VALVES TYPE EBC41 for A.C. Mains and Car
FOR BROADGCAST RECEIVERS Radio Sets.

TYPE UBC41 for D.C./A.C. Mains Sets

" i

Heater
The Detector Enca e
And A.F. Amplifier Stages Vi 63 140V
Iy 0.23 0.l A

In the conventional 4-valve superheterodyne receiver the
LF. amplifier is usually followed by a double diode triode

Characteristics
in which one diode serves as detector, the other as A.V.C. ¥

rectifier, and the triode as an A.F. voltage amplifier. Va 250 170 v
The Mullard valves for this application are the EBC41 Ve —3 —leV
and the UBC41, the former having a 6.3-volt heater and la 1.0 1.5 mA
the latter a 0.1-amp. heater for series operation. " 70 70

In each case the triode section has an amplification E&m 1.3 1.65 mA/V
factor of 70 so that, as a resistance-capacitance coupled Fa 54 42 KQ
amplifier, it is capable of a gain of from 40 to 50.

In D.C./A.C. receivers the heater of the UBC41 should be Limiting Values

connected at the earth end of the heater chain, with pin
No. 1 (one of the heater pins) connected to chassis in

Triode Section

order to keep hum to a minimum; a”d (pin No.5) should Vae) max. o Y
then be used as the signal diode, and a’d (pin No. 6) as Vs max. 300 250 v
the A.V.C. rectifier. o glykid ! I'w
The triode section of the EBC4l or UBC4l may be e max. 5 5 mA
operated either with cathode bias or with grid-current ' Vg max.

bias via a grid leak of the order of 10 MQ2. The gain and (le=*0.3uA) —I.3 —l3V
maximum output voltage for a given distortion will be Rg—x max.

practically the same for either arrangement. With 20MQ (cathode bias) 3.0 3.0 MQ
grid leak and no standing bias the input impedance for Vh—k max. 100 150 vV
small signals will be in the order of 2 MQ, Rh—x max. .20 20 KQ

Negative feedback may be applied to the A.F. amplifier
if desired. When doing so, however, care must be taken
that the feedback voltage is not applied to the diodes; Vad(pk) Max. 200 200 vV
otherwise distortion will result. lag Max.

Diode Sections

For minimum hum it is désirable to keep the impedance
from cathode to earth as low as possible.

THE COMPLETE SERIES

FREQUENCY R.F. OR I.F. DET., A.F. AMPLIFR, P
CHANGER AMPLIFIER & AV.C. DIODE PENTODES RECTIFIERS
6.3V Heater ECH42 EF41 EBC4I EL4l; EL42 EZ40; EZ4!
0.1 AHeater UCH42 UF41 UB4I UL4l UY4i
Reprints of this article together with additional data may be obtained free of charge from the address below.
« "
[Mullard] WULLARD LD, Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2.
v
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Encouraging Technical Writers

HERE can be no doubt that the prestige of

British radio was gravely harmed when, during

the period immediately following the end of
the war in 1945, publication of information on war-
time developments was deliberately delayed by con-
certed official and semi-official action. The whole
technical world was hungry for details of the develop-
ments, but, for a year or more, all the information
released came from non-British sources. As an
indirect result of this “hangover” from wartime
censorship, technical writers were discouraged;
indeed, the impression became current—and is to
some extent still current— that it was almost improper
to write on any subject that was not already safely
in the textbooks. These feelings, coupled with a
widespread idea that technical writing was mildly
frowned upon by employers in industry, has cer-
tainly restricted, or, at the best, delayed, publication
of information on many important British develop-
ments. All too often, detailed information is released
so late that it is no longer topical.

Wireless World hopes and expects that these
harmful ideas will be dispelled by the wise and
generous action of the Radio Industry Council in
establishing a “premium” scheme for the active
encouragement of technical writing. Starting from
st January, 1952, the R.I.C. will award premiums
of 25 guineas each, up to an average of six per year,
“to the writers of published articles which, in the
opinion of a panel of judges, deserve to be com-
mended by the industry.” Eligibility is restricted to
articles by any non-professional writer published in
papers or periodicals which can be bought by the
public from bookstalls or by subscription. Journals
of learned or professional societies and those circu-
lating exclusively to members of a trade are barred.

In broad principle the scheme seems entirely
commendable, and wisely no attempt has been made
at this stage to fill in all the details. That can be
done as the scheme develops; what really matters is
that it has now been made clear that the industry
as a body looks on technical writing by its employees
and others as meritorious and worthy of reward. The
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judges “are to be given the greatest possible freedom
in choosing articles for awards, but they will be
asked broadly to take into consideration: Value of
the article in making known British achievements in
radio and electronics; originality of subject, technical
interest; presentation and clarity.”

We hope that an incidental result of the premium
scheme will be to establish the principle that there
is merit in exposition of the work of others. Not all
those responsible for technical developments have
cultivated the art of clear writing; sometimes, too,
they tend to be unsympathetic towards non-specialist
readers with less knowledge of their subject than
themselves.

Propaganda—and the Reverse

Obviously, it is not the object of the R.I.C. pre-
mium awards to encourage the writing of tendentious
propaganda; that would spell failure from the start.
But equally we think it is desirable that technical
writers should realize that most foreign readers do
not understand our queer national characteristic of
denigrating the British way of life in all things. A
particularly bad example of this appeared in the
American journal Audio Engineering for October,
where a British author, H. A. Hartley, paints a
gloomy, misleading and damaging picture of the
backwardness of this country, especially in the field
of sound reproduction. The author is entitled to air
his opinions, but should verify the facts purporting
to support them. As it is, all too many of the points
capable of verification are wrong. One example will
serve: in the very first paragraph, Mr. Hartley, de-
ploring what he considers to be the loss of British
leadership in television, cites the arrival of the 12-in
tube as the feature of this year’s radio show. He is
more than a year behind the times; even at the 1950
show there were more 12-in tubes than smaller ones.
At this year’s show the 12-in tube was commonplace,
with many of 15 and 16in. And, going back to the
pre-austerity era, the sight of a 12-in tube was not a
matter for amazement even in 1937.
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RADIO FEEDER UNIT

High Quality Pre-tuned Receiver with Gramophone Pre-amplifier

By J. .. O. VAUGHAN

HIS feeder unit is intended to provide an output
of the high quality necessary to do justice to
the several new amplifiers which have been

described in Wireless World in the past few years. It
provides switched selection of four stations (normally
local ones), three on the medium waveband and one
on the long, and an input for gramophone of sufficient
gain for light-weight low-output pickups.

Except for the rectifier, which is a standard type on
an octal base, B7G-type valves are used. This is done
largely because of the convenience of single-ended
valves for the r.f. stages from the point of view of
screening. Apart from the miniature types most
single ended valves are either obsolescent or have
unsuitable characteristics.

From the circuit diagram it can be seen that there
are two r.f. stages, V, and V,, a diode detector, V,, an
a.f. amplifier, V;, to compensate for the loss caused
by the tone control circuits, and a separate amplifier,
V,, for gramophone input. A.g.c. is not provided as
it is difficult to arrange a simple system which is quite
free from distortion ; the unit is intended primarily
for the reception of local stations, where fading is
negligible, and so the absence of a.g.c. should be no
disadvantage.

The local stations will not, of course, be received
all at the same strength and for this reason provision
has been made for adjustment of the r.f. gain at each

position of the station-selector switch. Four pre-set
resistors, R,—R,, one for each switch position, are
provided in the cathode circuit of V, to enable the
output from the four stations to be made the same.
The resistor Ry from the switch Sg to h.t.- provides
additional biasing current through these resistors, so
increasing the range of gain variation available. R,
biases V, when the gramophone input is in use. The
switch S; is a make-before-break type so that at no
time is the cathode of V, subjected to full h.t.
potential.

The tone control circuit is the one in this year’s
Wireless World Diary and was designed to avoid the
use of inductors. The pickup input circuit gives bass
compensation of 6 db per octave and is intended for
pickups with a fairly level bass response. Most special
pickups require a particular form of compensation
and the circuit recommended by the makers can be
substituted for the one shown.

The detector circuit is straightforward and it will
be found that even with a value of only 1 MQ for the
volume control the a.c. load resistance is quite high
enough compared with the d.c. load resistance to
avoid appreciable distortion. (See “ Diode Detector
Distortion ” by W. T. Cocking in the May 1951
issue of Wireless World.)

The high gain obtainable from the two r.f. stages
makes the mechanical layout of this part of the circuit

Complete circuit dicgram of the urit.
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ADJUSTING
SCREWS
OF PRE SET
!TUNING ColLs

Top view, showing the adjusting
screws for the pre-set tuning coils.

Right : General underside view of the unit.

very difficult if stability is to be achieved. The
photographs show that each set of coils and associated
switch wafer is mounted on a separate sub-chassis.
The sub-chassis are like inverted boxes having only
two sides. They nest together, the other two sides
being formed by the adjacent sub-chassis and the
main chassis. They are mounted ‘‘ bottom ** upwards
against the top of the main chassis. The coils are
mounted on the ‘ bottom,” the main chassis having
clearance holes for the coil-fixing nuts. One side of
each sub-chassis forms a screen across the holder of
the appropriate valve, except in the case of the detector.
These screens and the rear of the main chassis must
have holes large enough to prevent the switch shaft

Ry
AERIAL
SOEKET STATION
SELECTOR
R,
RS
R, TREBLE
R CONTROL
2
rd
PICKUP
BASS
oUTPUT CONTROL
MAINS
Lis VOLUME

trom being able to touch them where it passes through
them. This has a very considerable effect on stability.

The switch shaft consists of sections in convenient
lengths joined by couplers—these are made of copper
sheet rolled to the shape of the shaft and soldered
and are fixed to the shaft by 6 B.A. screws tapped into
it. Copper was chosen because it can be soldered and
because it provides a slight degree of flexibility. It
is not known whether it will prove too soft for con-
tinual use, but it has not yet given trouble after many
operations. Standard }-in flexible shaft couplers are too
big and they do not line up the shafts with sufficient
accuracy. Wafer switches are normally purchased
assembled on rods and must, of course, be dismantled

VOLUME
CONTROL

e V3 R,
F

Ry | R =C
0 S A | Ris 2

CZO T RIT

—

Cas Czal .l.

| C
Rue —ﬂ—! o 2
— 4 —— v:»—]
Cy  So|TRERBLE

R, BASS
SII SIO
$—0O Oy
\lc"l -[cu
=Co C)IT T |
»
ouTPUT
Ru:
CMIRIh

PICKUP
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for this particular application. It is essential to line
up the wafers on the various screens very accurately
before inserting the shaft, as otherwise contacts will
be damaged and the life of the switch will be greatly
reduced.

Each sub-chassis is wired up as a separate unit,
leaving only three leads to be connected when it is
fixed to the main chassis. These are: (a) the lead
which goes to the screen-grid pin on the valve-holder
(to earth in the case of the aerial coils), (b) the lead to
the valve anode (to the aerial socket in the first stage),
and (c) the lead to the grid of the next valve (to the
detector cathode in the third stage).

The valveholder wiring for the first and second
stages is arranged so that it does not interfere with the
insertion and removal of the sub-chassis. The only
components on the holder are cathode and screen-cum-
anode by-pass capacitors, for which metallized types
are used to save space, and the cathode-bias and h.t.
decoupling resistors.

The tone-control components are also assembled
on to a separate unit. In this unit two switches are
used, each having 2-pole 5-way contacts. In the case
of the treble control, only one half of the wafer,

One of the sub-chassis taken out of the unit, showing
the tuning coils and capacitors and the switch wafer.

shown as S, in the diagram, is used. The circuit for
the bass control demands the use of the whole wafer,
shown as S,, and S;,;. The two halves must be
wired so that when the wiper of S, is at the top, so
is the wiper of Sy, ; i.e., either C;;-C,, is in circuit or

LIST OF COMPONENTS

Capacitors Ry .- .. 47k W Erie
C;t0 Cyp .. tuning capacitors, pro- Hunts Rop - - 1.2MQ W »
tected silvered mica; Ry o - 22kQ W %,
see text. R, .. .. 10kQ AW 5
C1310 Cy; .. 0.01xF metallized paper Dubilier Ryy o .. 330Q %\VI »
Cy7and Cyq. . 500pF silvered mica  Hunts REE rv e ONORIIISE
Ciy .. 0.02uF paper o Rys - .. 10kQ 2 )
Cop - .. 50uF electrolytic, 12V Rag - -~ IMQ W » }
} working ' ‘
Co; - .. 0.01uF paper ,, Valves
| Cog « . 8uF electrolytic, 450V Ve oo -~ EF92 Mullard
working Vv, .. .. EF9l » |
L O7Y .. 0.1uF paper 5 Vs - EF91 » |
A . 8uF electrolytic, 450V, vy .. EF92 »
working vV, .. EF91 ]
Cas . 50uF electrolytic, 12V Vi . 524 Cossor
| working .
Co - .. 0.15uF paper & Coils and Chokes
Cs%s o .. 0.001xF mica, moulded 5 L,to Ly Range 2 blue Denco Maxi Q
G s .. 250pF mica, moulded 5 o 3 Range 1 blue »
Cog - .. 500pF mica moulded D Ly;tol, |
Cir 1 .l 1,500pF mica, moulded .. Ioitologyd  TRnECi2iyellow »
Coll e .. 0.05:F paper D Lgand L;, Range 1 yellow 5
(SN .. 0.15uF paper o L,;and Ly, 20H at 60mA Woden
(O .. 1,500pF mica, moulded "
| Cog =+ .. 0.001xF mica, moulded h Switches
Cy;to Ci- .. 16uF electrolytic, 450V - S, to Si 5 wafers, each 2-pole N.S.F.
working 5-way
Sy {
I Resistors Sipand Sy Ll SRl 9T S SR »
R;to R, . 10k pre-set Colvern
Ry - .. 10kQ IW Erie Mains Transformer
IRg .. .. 3.3kQ AW 3 Primary : 10-0-200-220-240V Woden
IR, .. .. 2200 3W » Secondaries :  350-0-350V at 80 mA |
"Rg - .. 0.1MQ 1W » 5V at 2A \
R, .. 3.3kQ W 5 6.3V at 3A i
R .. 4700 1W o
Ry, .. 50kQ W . Chassis Fittings
R, .. .. 220kQ IW . 2 telephone jacks, 2-point Igranic or Bulgin
Ry a .. 220kQ 4W s Mains connector Bulgin |
Ryl i L. 22kQ W 5 Twin fuscholder "
Ry; .. . IMO W » 1 octal valveholder 5
Ryg .- L. 220kQ IW - 5 B7G valveholders with cans Belling & Lee |
R, .. 1.8kQ W ¥ 2 telephone-type plugs, 2-point Bulgin !
Rja . 1MQ variable, tapered Reliance Aerial socket and plug Belling & Lce
482 WIRELESS WORLD, DECEMBER 1951
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C;3-Cgi—not, for instance, C,, and C,, together. gramme (C,-C4-C,,), and have all been found to tune
These switches are often fitted with earthing strips in the station without difficulty.

which short-circuit some of the contacts not in use. The three circuits for each station are normally
If these are fitted they must be removed, as they tuned for maximum signal, but the sensitivity is such
upset the tone-control con-

nections. - ‘ e
To assemble the unit the | L.Cs LinCu
spacer tubes on the screws LI 88 \ 5.S
holding the switch wafers c L Li2Cp 56
[-4 4 5554

to the click-plates are re-
moved, sawn in half and
replaced with the switch
wafer between the halves.
The ends of the screws in
question are then passed
through holes in a suitable
tag-board and the nuts
replaced. The components
are mounted on the tag-
board and wired to the
switches and the whole is
then fixed to the main
chassis by the panel-fixing
nuts. As the switches are
rigidly fixed to each other
by the tag-board, the
locating tags provided to
prevent rotation on the
panel need not be used. C,
and R,; are also mounted
on the tag-board, so the
only connections to this
unit are from the anode of
V; and from the output LGy S5 LsCs LG
jack, This latter lead ‘e - 00
should be screened and the
screening joined to the jack
sleeve terminal and earthed
at one point only. The
earth connection on the
unit is taken to one of the
screws holding the switches
to the tag-board.

The r.f. coils are tuned
by dust-iron cores, suitable
fixed  capacitors being
chosen to bring the desired
frequency within the range
of adjustment. The whole
range can be covered by
preferred values of cap-
acitance with a selection
tolerance of +4-10%. The
two curves for the medium
and long wavebands show
frequency versus capacit-
ance for the upper and
lower limits of inductance
and give preferred values of
capacitance assuming 40pF
strays. In the present case
the values selected are 47pF
for the 1,214-kc/s Light
Programme (C,-C;-C,),
82pF for the 908-kc/s Home
Service (C;-Cs-C, (), 220pF
for the 647-kc/s Third Pro-
gramme (C,;-C,;-C,;) and
220pF for the 200-kc/s
long-wave Light  Pro-

483

WIRELESS WORLD, DECEMBER 1951

www americanradiohistorv.com


www.americanradiohistory.com

MEDIUM WAVEBAND

300, —
“TIMHATTET € 18] & 2
o~nyl~ ¥ x = l N &
Samel8a3 3R 8 3 ] Ra

— - = ~
TUNING CAPACITANCE ( pF ) PREFERRED

These two curves enable preferred-value capacitors ta be
selected for tuning on the medium waveband. They represent
the upper and lower limits of inductance of the adjustable tuning
coils, so the shaded area between indicates the range of
adjustment.

that the improved bandwidth obtained by stagger-
tuning can be taken advantage of, provided that
interference from neighbouring stations is not
troublesome. It may, in fact, be found that the
circuits cannot be aligned exactly without trouble
from instability, particularly where the tuning capaci-
tors are small and there is a very high circuit Q. In
the first stage this can be overcome by adjustment of
the appropriate pre-set resistor in the cathode circuit
of V,, but if the second stage is unstable it may be
necessary to increase the value of R;,. It must be
pointed out that small changes in layout have a very
considcrable effect on stability and each separate
case will need different treatment.

Adjusting the Coils

If stations other than those mentioned above are
better received in a particular locality, the capacitance
values for them can be selected from the curves—

450
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. \\ LONG WAVEBAND
—~ 350
S0\
=
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SNmMrECD N O © © o o o
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TUNING CAPACITANCE ( pF) R

Curves for tuning by preferred values on the long waveband.
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and of course there is no reason why two stations
should not be on the long waveband and two on the
medium ; alternatively the long waveband can be
cut out altogether and all four stations selected from
the medium waveband.

Incidentally, the coils as supplied do not have any
means of locking after adjustment and there is a
danger of the cores shifting and so upsetting the
tuning. This can be avoided by securing the adjusting
screw of each coil with a 4 B.A. brass lock-nut. The
best way to do it is to slide the nut on to the shaft of
a thin screwdriver, use this for adjusting the coil, then,
holding the adjusting screw steady with the screw-
driver, run on the nut and finally tighten it against the
coil-fixing column. This method ensures that the
tuning is not disturbed when the lock-nut is
tightened.

A separate power-pack is included in this unit to
avoid the difficulties which might arise in obtaining
h.t. and Lt. from the amplifier with which it is to be
used. The mains transformer has a 350-0-350-V
winding because, although such a high voltage is not
really necessary, its use is no disadvantage and it
enables a standard transformer to be used. Two
stages of smoothing are incorporated to keep hum to
a minimum. No mains switch is fitted as it is assumed
that the supply to the whole equipment will be con-
trolled by one switch.

COMPONENT SPECIFICATIONS

TWO new specifications covering air and mica di-
electric pre-set capacitors have recently been
issued by the Radio Industry Council. In common
with other specifications of this kind the components
are classified into three main groups, red, yellow and
green respectively, which indicate the climatic con-
ditions, in this descending order of severity, for which
they are suitable. The specified tests are also based
on this colour classification.

Sections 1 and 2 only are available covering per-
formance requirements and production tests for all
three groups. Section 3 of each dealing with types,
values and sizes will follow later.

Specification RIC/143 deals with variable pre-set
mica dielectric capacitors and covers single- and mul-
tiple-plate types. It is specified that the single-plate
type shall be variable between limits of 2-15pF,
3-30pF or 4-40pF. Actual values of the multiple-
plate type will be defined in section 3 when issued,
but the largest capacitance has been fixed at 3,000 pF.
The maximum working voltage is 150d.c.

Variable pre-set air dielectric capacitors are dealt
with in RIC/142 and covers rotary flat-plate and con-
centric-vane types. Ranges, values and voltage ratings
will be given in section 3 when issued.

Now available is section 3 of RIC/131 covering
paper dielectric tubular capacitors. Four varieties are
listed, type C, ceramic cased: type M, metal cased;
type S, metal cased with one terminal connected to
case and type W, wax coated.

Intended for use within the radio industry, copies
of these specifications are obtainable from The Radio
Industry Council, 59, Russell Square, London, W.C.1,
and they cost 7s 6d for sections 1 and 2 of RIC/142
and 5s for RIC/143, sections 1 and 2. Section 3 of
RIC/131 costs 2s. All prices include postage.
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From a
Correspondent

F an analysis were made of the amount of rescarch
into the various aspects of gramophone recording
and reproduction, it would probably be found

that the time devoted to the economics of record pro-
duction and material cost is very much less than that
of any other aspect of the art. It is only within the
last few years that any serious attempt has been made
to overcome the large bulk and high cost of records,
notable cxamples being the American R.C.A. 45-
r.p.m. records, giving a playing time of approximately
five minutes on a 7in disc, the American Columbia
L.P. and the British Decca, 33}-r.p.m., giving playing
times of over 20 minutes on a 12-in disc, against
approximately five minutes for the 78-r.p.m., 12-in
disc. The long-playing records have the added ad-
vantage of greater signal-to-noise ratio, but unfortun-
ately the higher cost of the vinyl resin compared with
shellac does militate against the use of low-noise
unloaded resins for 10in or 12in, 78-r.p.m. discs.

The long-playing record at 33% r.p.m., using a
0.001in radius stylus, has been available in this country
for some time, and is now finding ready acceptance
among enthusiasts. Philips of Holland have recently
announced long-playing records with the same charac-
teristics as the American Columbia L.P.s. On these
records the pre-emphasis above 3 kc/s is somewhat
greater than the British Decca. They are pressed
from the same type vinyl resin as the American and
British records

The long-playing records just mentioned require a
turntable speed other than the standard 78 r.p.m.
and this considerably increases the cost of the gramo-
phone turntable system, apart from special compen-
sating mnetworks for a different type of recording
characteristic. Onec solution to the economics of the
situation is provided by the new 7-in “ Minigroove ”
records produced by Philips of Holland. These are
78-r.p.m. vinyl pressings with a fine-groove record-
ing, requiring a 0.001-in radius stylus. They give a
playing time of approximately 4} minutes, and are
cut to effectively the same characteristics as the
standard 78-r.p.m. records produced in this country.
The diameter of the inner groove is only 3lin, but
in view of the small stylus diameter (0.00lin) and
the high lateral groove speed, tracing distortion is no
worse than the best 78-r.p.m. standard records. The
recordings sound very clean, and the absence of back-
ground noise is a decided advantage over the
shellac pressings. The recording level is about 3 to
6 db lower than standard commercial records available

WIRELESS WORLD, DECEMBER 1951

Continental
(ramophone
Records

New Long-plaving and

Variable Groove Pitch Tvpes

in this country, but is usually sufficient to load fully
the average radio receiver or amplifier. One dis-
concerting feature of the small-diameter irner groove
is that on some record players the autamatic stop
mechanism trips before the end of the record, and
in a few cascs, where a positive stop is provided for
the tone arm, the unfortunate groove gets chewed
up! In spite of the high cost of the vinyl plastic,
the small size of the record results in the selling price
being no greater than that of a 12-in shellac record of
the same playing time.

It has been contended that space is wasted on nor-
mal recording systems because the groove pitch must
be such that no over-cutting occurs in the loudest
passages, which occur only for a small fraction of
the total playing time. One solution is to use a vari-

Phatomicrograph showing variable groove bitch in a Deutsche
Grammophon Gesellschaft rezording of a violoncello sonata.

{Photo by C. E. Watts.)
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able groove pitch, with the grooves close together on
soft passages and wider apart on loud passages.

In order to obtain a variable groove pitch which
is dependent on the amplitude of the recording, two
requirements must be fulfilled: (a) an infinitely vari-
able gear ratio (giving pitches between 90 and 300
grooves per inch) between the turntable and lead
screw, and (b) a means of anticipating high recording
amplitudes by at least one revolution of the turntable.

In the simplest system, the gear ratio is varied
manually, together with the master gain control in
such a manner that on crescendos and loud passages,
the groove pitch is increased. This requires that the
control engineer has a score, is able to read it, and
has an extra knob to twiddle in anticipation of the
loud passage. In an ideal automatic system, the vari-
able gear ratio should be controlled directly from the
signal current by means of a servo system with some
electronic or mechanical means for anticipating the
variations in signal strength. The practical interpreta-
tion of a system is to record on magnetic tape and to
use two playback heads, spaced in time onc revolution
of the record apart, the first playback head providing
the control current of the servo system operating the
variable gear ratio (and thus the groove pitch), and

the second head providing the recording signal with
the necessary delay.

As most of the original recording is now done on
tape and then dubbed on to the disc, this system is
not really so complicated as may seem at first sight,
the only extra apparatus required on the tape repro-
ducer being one playback head together with the
necessary amplifier and servo system.

Two Continental series, “Deutsche Grammophon
Gesellschaft ” and “ Archiv,” are being recorded with
variable groove pitch, and a playing time of 73 minutes
is obtained for a dynamic range of 36db with 12-in
discs. These records have some pre-emphasis ap-
proaching the Decca “ffrr ” characteristic. They are
pressed on shellac, which unfortunately is not always
of the high quality to which we are accustomed in
this country, and some of the pressings exhibit a
rather high surface noise.

One useful feature with the “Archiv” discs is the
information sheet which is supplied with each record,
giving all details of the particular record. It is a pro-
cedure which, if extended to give technical details,
such as pre-emphasis, top “roll-off,” dynamic range,
maximum level, etc., can be commended to the British
record companics.

LONG-DISTANCE

I[FTY years ago this month the possibility of

long-distance radio communication was proved

by the success achieved by Marconi in the first
transatlantic wireless transmission. It was on
December 12th, 1901, that young Gugliclmo Marconi,
then only 25 years old, received in Newfoundland,
with the simplest possible apparatus, single-letter
signals transmitted from Poldhu, Cornwall.

The story is so well known that it hardly needs
repeating—the building of the 12-kW station at
Poldhu (many times more powerful than that used in
earlier experiments), the wrecking of the transmitter
aerial by a gale shortly before the cxperiment, the
kite receiving aerial at Signal Hill; Newfoundland, and
the reception of the prearranged signal, the letter
“S?” in morse.

Marchese Luigi Solari, who is believed to be the
only survivor of Marconi’s original band of collabora-
tors, has sent us some interesting reminiscences of the
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experiments, during which he was present at Poldhu.
It was, in fact, a Solari mercury coherer, connected in
series with a telephone and the aerial, which was
used by Marconi for the reception of the signals.

It has often been asked why the letter “S” was
used as a test signal for the experiments instead of the
letter “V,” which is normally employed as a test
signal. According to the Marchese, the consecutive
dots were more readily distinguishable from the atmo-
spherics, which produced sounds “like that of long
dashes.”

Within a few weeks of Marconi’s initial success he
received on board the American liner Philadelphia
complete messages transmitted from Poldhu at a
distance of 1,551 miles and of single letters up to
2,099 miles. He was then on his way to Canada to
crect the Marconi Wireless Telegraph Co.’s station
at Glace Bay, which was used for the first commercial
transatlantic service. Incidentally, Marconi’s experi-
ments at Signal Hill came to an abrupt
end when, to quote from his article in
Wireless World on the 25th annivers-
ary of his successful experiments, “I
was notified on behalf of the Anglo-
American Telegraph Company that,
as they held a charter giving them the
exclusive right to construct and oper-
ate stations for telegraphic communi-
cation between Newfoundland and
places outside the Colony, the work
upon which T was engaged was a
violation of their rights.”

POLDHU. Some of the early apparatus
at the Marconi station at Poldhu. On
the extreme left are the transformers;
the banks of condensers are carried in
metal containers in the wooden rack and
the spark gap consisting of two steel
spheres mounted on insulating rods is
visible on the right.
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DESIGN

FOR

AN

F.M. Receiver i

2.—  Circuit Alignment and

DESCRIPTION of the receiver and details

of the coils and transformers having been given

in the first part of this article, attention can now
be turned to the important subject of aligning the
various circuits.

Alignment of the L.F. Amplifier.—The nominal
intermediate frequency is 8.2 Mc/s but this is not critical
and any value between 8.0 Mc/s and 8.5 Mc/s is
satisfactory. The two if. transformers are adjusted
for critical coupling and this should be obtained with
the coil spacing given in the winding data. It is possible
that with slight differences in chassis wiring the
stray external coupling capacitances will differ and it is
worth checking the response curve of each transformer
to ensure that the coupling is correct.

For the i.f. output meter the most suitable device
is a microammeter connected in series with R, at its
carthy end, but if no meter sufficiently sensitive to
give an accurately readable deflection on 10 uA 1s
available, the output valve can be pressed into service
as a d.c. valve voltmeter. To do this, remove V; and
connect the grid of V, to the junction of R;; and Ry,.
The i.f. output can then be measured with a voltmeter
connected across Rgg.

When using V; in this way it is advisable to keep the
input voltage within the range of +£4V, in order
that the cathode voltage shall be linearly proportional
to the input. A change of grid voltage of 4 V gives a
change of cathode voltage of approximately 1.8 V.

Disconnect C, at its junction with R, and connect a
1,000 — (2 resistor between the control grid of V, and
earth. Connect the output of the signal generator
across this resistor.

Set the signal generator to a frequency of 8.2 Mc/s
and adjust the cores of Lg, L, Lg and L, for maximum
output.

Then connect a 2.2 —kQ resistor across L and a
similar resistor across L, this will damp these circuits
to such an extent that they are substantially flat over
the pass band, increase the signal generator output
until a readable output-meter deflection is obtained

sResearch Department, B.B.C.
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Performance

(Concluded from page 444 of previous issue)

By
SPENCER*

Specification

and plot the response curve of the second if. trans-
former.

If the coupling between L and L, is correct the
curve of Fig. 4(A) will be obtained, substantially
flat topped and 3 db down at approximately + 120 kc/s.
If the coupling is too great the curve will be wider
and will show two “ humps,” conversely if the coupling
is too weak the curve will be narrower. If any adjust-
ment of the spacing between L; and L, is necessary

Fig. 4. LF. response curves centered on 8.2 Mc/s. Curve A
is response of one transformer (Lg, Lg); curve B is overall
response when correctly aligned.

f
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Fig. 5. Form of curves produced by various
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adjustments of discriminator transformer
(Lio» Ly1). Curve A shows correct tuning,
Curves B and C mistuning of secondary
circuit.

[ 1]

reverse the connections if necessary. A
signal generator covering the 90-Mc/s
band will facilitate the r.f. alignment but
it is not essential as almost any generator

DISCRIMATOR OUTPUT (VOLTS)

whose oscillator fundamental frequency
goes up to 10 Mc/s or above will generate

harmonics in the required range and of

A sufficient amplitude for the purpose.
B First set C,; to mid scale and C,; to
minimum capacity, adjust the cores of
4 L, and L, to the middle of their travel
“ »1  and switch the receiver to a.m.

If the harmonic method is used set

9795 &0 805 81 815 82 825 &5 835
FREQUENCY (Mc/s)

both circuits should be retuned after such adjust-
ment. This process should be repeated for the first
i.f. transformer with L; and L, each damped with
2.2kQ.

For this part of the alignment the d.c. output from
the grid of V, should not be more than figure 1V to
avoid overloading V,. The response curve obtained
should be similar to that for the second i.f. transformer.

Finally, remove the damping resistors and plot the
i.f. overall response curve. This should be --100 kc/s
wide at the 3-db down points as shown in Fig.4(B).
The Discriminator.—(1) Disconnect C,, from L, and
connect signal generator output between the free side
of C,; and earth. Set signal generator to 8.2 Mc/s
and output to figure 1 V.

(2) Disconnect h.t. supply to V; and short circuit

26°

(3) Connect voltmeter across R,,.

(4) Connect junction of R,, and Ry, to grid of V,
through a 500-k Q! resistor.

(5) Adjust trimmer of L,, for maximum downwards
deflection of voltmeter.

(6) Remove 500-kQ resistor from junction of R,
and R,, and connect to junction of R,; and R,,.

(7) Adjust trimmer of L,, for zero output (.e.,
earthing the grid of V, gives no change of voltmeter
reading).

(8) Repeat steps 4 to 7 once more.

The discriminator response curve of output against
frequency should now be plotted and if the alignment
is correct it will be similar to that shown in Fig. 5(A)
linear over a range of -~ 120 kc/s and with the positive
and negative peaks of approximately equal amplitudes
situated --170 kc/s from the centre zero. If the band-
width is narrower than this the coupling between
L,, and L}, should be increased and vice versa.

The effect of primary mistuning is to shift both peaks
of the curve in the same direction, so that they are
unequally spaced from the zero point, and also to
make their amplitudes unequal. This effect is shown
in Fig.5(B) and (C). Mistuning of the secondary will
shift the frequency of zero output.

R.F. and oscillator circuits.—To check that the
oscillator is functioning insert a milliammeter between
the low potential end of Ry and the cathode of V,
and measure the oscillator grid current. This should
be of the order of 40 pA. If no grid current is observed
check that L, is connected in the correct sense and
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84 845 85 the signal generator to the highest avail-
able integral sub-multiple of 91.2 Mc/s,
switch on modulation and adjust the

oscillator trimmer, C,g, until the signal is heard. Then
adjust L, and L; for maximum output, reducing the
signal generator output if necessary to prevent the
action of a.g.c. from masking the effect of the tuning
adjustments.

If a low frequency fundamental is being used it may
be possible to align the receiver on the wrong harmonic
and to check this rotate the signal generator tuning
until the next harmonic reponse is heard. Note the
frequencies at which these two adjacent responses
occur. Let these two frequencies be f; and f, and the
frequency to which the receiver is tuned be f,, then

Si % f
fo = =7

Two points must be borne in mind when aligning
on harmonics. In the first place only the fundamental
ranges of the signal generator should be used. It is
quite common practice for the highest range to be on a
harmonic of the fundamental oscillator frequency and
if this is employed the formula given will not hold
good.

Secondly, care must be taken to avoid confusion
from image responses in the receiver, the local oscillator
frequency is below that of the carrier and the image
frequency is therefore 16.4 Mc/s Jower than the
signal.

When the r.f. circuits are lined up there is little
possibility of error since they attenuate the image
frequency by some 30 to 40 db, but if the r.f. circuits
are off tune in the initial stages of alignment the image
response may be comparable in amplitude with that
of the primary signal.

Aerials. — The B.B.C. experimental v.h.f. trans-
mitter at Wrotham radiates f.m. and a.m. on fre-
quencies of 91.4 Mc/s and 93.8 Mc/s respectively, both
transmissions being horizontally polarised. It has a
nominal service area of approximately 60 miles radius,
but at these frequencies the intensity of the field at any
point is greatly influenced by local topography and
areas of low field strength may occur within this
distance.

Generally speaking, however, a horizontal dipole,
5ft. 1in long, erected at roof height and broadside
on to the transmitter should give an adequate input
tc the receiver, even at the edge of the service area.
If any difficulty is experienced, the aerial should be
tried in different positions, since the field strength can
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differ considerably between points only a few feet
apart.

In many cases there will be no need for more than a
simple indoor aerial, such as a length of twin flex
connected to the receiver and opened out at the far
end to form a dipole, which can be laid along the picture
rail or on the floor.

At a receiving site rather more than 20 miles
from the transmitter the receiver has been found to
work quite satisfactorily with a length of wire 30 in
long connected to one aerial socket and hanging
vertically downwards. In view of the complex stand-
ing wave pattern set up inside a building at v.h.f.
it is even more important with indoor aerials than
with those erected in the open to try the effect of
varying the position of the aerial.

Test Instruments.—The essential test instruments
required for aligning the receiver are a d.c. voltmeter
reading 0-10 volts and a signal generator covering
the intermediate frequency of 8.2 Mc/s.

The absolute frequency accuracy of the latter
instrument is not important but it must be capable
of being adjusted in small increments of frequency,
not more than 50 ke/s, with a fair degree of accuracy.
This facility is essential for taking response curves
of the i.f. transformers and discriminator.

A microammeter with a full-scale deflection of the
order of 100pA and a signal generator covering the
90-Mc/s band are of great assistance if available but
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they are not essential provided harmonics in this
band can be obtained from the signal generator used
for the i.f. alignment.

Performance Specification

The following results of performance tests made
on the prototype receiver will be of interest
as a final check on performance. All measurements
of signal-to-unwanted-response ratio were made
with a square-law meter preceded by an aural weighting
network, a method which has been found to give
results in close agreement with subjective assessmentst.

Absolute sensitrviry.—Carrier input required with
40 per cent modulation to produce 50 mW output =
19 nV.

Maximum deviation sensitivity for 10 per cent
harmonic distortion.—Carrier input required to produce
10 per cent distortion with 100 per cent modulation
at 400 ¢/s and with 50 mW output = 60 pV.

Sensitivity for 40 db signal to noise ratio.—Carrier
input required with 40 per cent modulation to produce
40 db output signal to noise ratio = 40 uV.

The three foregoing sensitivity measurements were
all made at the mid-band signal frequency and will
be some 6 db worse at the limits of the tuning range
due to the drop in response of the r.f. circuits.

Signal to hum ratio—Modulation depth required
to produce 40 db signal to hum ratio with a carrier
input of 10 mV = 0.9 per cent.

Harmonic distortion, wvariation with modulation
depth.—See curve Fig. 6. For this test the gain
control setting is fixed at a level which gives 50 mW
output with 40 per cent modulation.

Maxinmon output power for 10 per cent harmonic
distortion.—Carrier modulation 100 per cent at
400 c/s = 2.0 watts.

Modulation frequency characteristics—(Output level
of 50 mW.) See curve Fig. 7.

Adjacent channel suppression ratio.—Ratio of ampli-
tude of interfering carrier, modulated 40 per cent,
sitnated on the adjacent channel to that to which
the receiver is tuned, i.e. spaced by - 200 kc/s which
produces a signal to interference ratio of 40 db to
the wanted carrier, latter modulated 40 per cent :—
+ 200 ke/s —10db; — 200 ke/s = + 3.5 db.

Second and third channel suppression ratio.—As

i “ Electrical Noise ”’; Maurice, Newell and Spencer. Whreless
Engineer, January. 1950.
Left: Fig. 8.
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above but with the interfering carrier spaced - 400 kc/s
and -+ 600 kc/s from the wanted carrier :—
400 ke/s 14.5 db
400 ke/s = + 23.5db
600 ke/s > + 30 db
600 ke/s > + 30 db
Image channel suppression ratio—As above but
with interfering carrier at image frequency 13 db.
Intermediate frequency suppression ratio— as above
but with interfering carrier at i.f. = -+ 29-4 db.
Spurious frequency suppression ratio.—As above but
with interfering carrier at any frequency likely to
produce a spurious response, e.g. by beating with
local oscillator harmonics etc. Two spurious responses
were found, at signal frequency plus and minus
intermediate frequency respectively and both required

SHORT-WAVE

October in Retrospect

the interfering carrier to be -+ 22 db relative to the
wanted carrier.

Local oscillator drift.—See curve (A) Fig. 8.

Dependence of local oscillator frequency upon mains
voltage.—See Curve (B) Fig. 8.

Co-channel suppression ratio.—As, for adjacent
channel but with interfering carrier adjusted to
within - 1 kc/s of the wanted carrier —= — 11 db.

Amplitude wmodulation suppression—Ratio of output
due to f.m. to output due to a.m. when the receiver
is tuned to a carrier simultaneously amplitude and
frequency modulated to depths of 40 per cent =
30 db.

Impulsive interference performance.—See curve Fig.
9 in which the output signal-to-noise ratio is plotted
against the peak impulse to carrier ratio at the output
of the i.f. amplifier.

CONDITIONS

Forecast for December

By T. W. BENNINGTON*

URING October the average maximum usable fre-
quencies for these latitudes increased considerably
during the daytime, and decreased considerably by night,
which variations were in accordance with the normal
seasonal trend.
Daytime working frequencies were fairly high, 22 Mc/s
being consistently usable over east/west paths under
undisturbed conditions. On very few occasions, however,
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were higher frequencies than this usable. Over north/
south paths frequencies up to 26 Mc/s were usable during
undisturbed days. At night 7 and 6 Mc/s were generally
the highest usable frequencies after midnight.

There was a further small decrease in the amount of
sporadic E recorded.

There was a considerable decrease in the average sun-
spot activity during the month. Since the big decrease in
the general level of sunspot activity which occurred in the
autumn and winter of 1950, the decrease has been much
more gradual, with the result that the level of activity is
not very greatly lower than it was at this time last year.

Though less disturbed than September, October was
yet a very disturbed month. The ionospheric storms were
accompanied by severe magnetic storms and by auroral
activity in this countrv, and “great magnetic storms”
were recorded on 17th and 28th. The most disturbed
periods for short-wave conditions were 8th-11th, 13th-
14th, 16th-23rd, and 28th-29th. No Dellinger fadeouts
have, as yet, been reported.

Forecast: During December a small decrease in the
davtime m.u.f’s for these latitudes is to be expected,
as compared with those for November. At night there
should be a further considerable decrease in m.u.f.’s, and
perhaps the lowest values for the coming winter season
will occur during the month.

Working frequencies should, therefore, be reasonably
high during the peak day period and very low by night,
whilst over a considerable part of the daily period only
medium-high frequencies will be usable. On east/west
circuits frequencies up to about 20 Mc/s should be regu-
larly usable, and those a few megacycles higher sometimes
so. At night low frequencies will be necessary, and after
midnight even 6 Mc/s may be often too high. Over
north/south circuits frequencies up to 26 Mc/s should be
regularly usable during the daytime, and 7 Mc/s be about
the highest usable frequency after midnight.

Sporadic E capable of propagating very high frequen-
cies is unlikely to be prevalent, and medium-distance
communication on high frequencies is, therefore, unlikely
to occur.

The curves indicate the highest frequencies likely to
be usable over four long-distance circuits from this country
during the month.

*Engineering Division, B.B.C.
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Radio for Taxis

Ambitious Scheme for the London Area

HE use of radio-telephones in private hire

vehicles is not a new departure, neither is its

extension to taxicabs, but installations of this
kind can often provide some interesting technical
problems. A case in point is the somewhat ambitious
scheme launched recently for fitting a large number
of London’s taxicabs with two-way v.h.f. radio-
telephones. An initial target of 1,000 cabs is
visualized, with a single radio centre handling all line
and radio traffic. The scheme is well under way and
taxis participating in it can be identified by the short
vertical aerial, little more than a foot in length,
mounted well forward on the roof of the cab.

Radio equipment for this scheme is supplied by
Pye Telecommunications, but it was not necessary
to design equipment especially for the purpose as
their existing v.h.f. mobile sets Type PTCI115, with
a few modifications, meet the requirements of the
taxis and the Type PTC704 that of the radio centre.

These two equipments are for operation in the
band 100-184 Mc/s, the actual frequencies employed
being 172.8 and 182.8 Mc/s. Although two fre-
quencies are available a duplex system is not used
since all messages are brief.

Despite the use of such a high carrier frequency
no difficulty has been experienced from attenuation
in the vast built-up area of London and although
the scheme has now been in operation for several
months not a single blank area has so far been en-
countered. One transmitting site only is used, but
it is located on very high ground on the northern
outskirts of the metropolis.

WIRELESS WORLD, DECEMBER 1951

SEND-RECEIVE
SWITCH

Early stage in fitting Pye Type PTCI!5 v.h.f. radio in one
of London’s taxis. Covers are not yet in place and the
partition between driver and luggage space has not yet
been replacad. Below : Experimental corner reflector
type aerial under test for standing wave ratio on feeder.
A slotted section of feeder is used.

Amplitude modulation is employed and the r.f.
power output from the fixed and mobile equipments
is approximately 12 watts. This gives a good solid
signal anywhere in the London area and quite suffi-
cient to override all traffic noises in the taxis, which
have to be fitted with loudspeakers in order that the
driver’s attention should not be distracted from his
primary function of driving, which might well be
the case if a calling device in the form of a buzzer
or lamp were used and the driver required to search
for and pick up a hand telephone set.

This requirement gave rise to two
other problems; one was how to
operate the send-receive switch with-
out removing the hand from the
driving wheel, and the cther the posi-
tioning of the microphone. These two
are really a single problem as in most
mobile equipments using hand tele-
phone sets the send-receive switch
is embodied in the handgrip when a
simplex system is used.

Speaking into the microphone from
any distance is quite impractical on
the road as the voice will more often
than not be drowned by the noise of
passing traffic. A little ingenuity was
required to avoid the necessity to
pick up the microphone and at the
same time have it sufficiently close
to the mouth.

In the casc of these.radic-equipped
taxis the microphone it carried by a
horizontal swivelling arm attached to
a vertical rod mounted on the glass
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partition which divides the drixers’ compartment from
the luggage space. This arm can be moved up or
down and clamped in any position and also swung
to or away from the glass partition. In the operating
position it is adjacent to the driver’s mouth and
slightly to his left. He can speak into it without
actually turning his head and taking his eyes off the
road.

The difficulty of the change-over switch was over-
come by mounting a press-to-talk switch on an arm
extending out from the instrument panel in the
driver’s compartment and terminating just below the
rim of the steering wheel on the left-hand side. The
knob of the switch projects outward, that is, to the
left, and by ecxtending the first two fingers of the
left hand it is quite easy to operate the switch without
relaxing the grip on the wheel.

As the equipment is remotely controlled, it is pos-
sible to accommodate the bulk of it anywhere in the
vehicle. The only items that must be convenient to
the driver are the remote-control box (with built-in
speaker), send-receive switch and microphone.

The taxis we saw fitted were Austins and the radio
transmitting and receiving units are mounted in a
small recess in the front part of the luggage compart-
ment. Owing to its awkward position and shape it
is not very useful for luggage, so that fitting the
radio here leads to no worth-while loss of luggage
capacity. The space is just large cnough to take the
two radio units and their anti-shock cradle mounted
on cnd, as shown in one of the illustrations, and it is
then enclosed by a stout metal panel to protect the
scts from possible damage. This had not been fitted
when the photographs were taken, necither had the
partition between the driver’s cab and luggage com-
partment been reinstated as it was desired to show
as much of the apparatus as possible. For example,
the control unit is included and so is the arm carry-
ing the send-receive switch, also the armoured cable
connecting the radio units to the battery, which in
these taxis is accommodated below the driver’s seat.

With a 12-volt supply the recciver consumption is

One of the Pye Type PTC704 v.h.f. radio telephone equip-
ments used at the fixed station and as stand-by at the radio
control centre.
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about 4.5 A; current rises to 6 A when the trans-
mitter valve heaters are switched on; that is to say,
when the whole equipment is in the “stand-by”
condition and ready for immediate usc. With the
transmitter in operation the consumption rises to
14 A, but this latter demand is for only very short
periods. Nevertheless, a larger-capacity battery than
usual is desirable and so is a dynamo giving a some-
what greater charging rate.

The receiver of the PTCI115 is a double-super-
heterodyne having 11 valves in all. They are
miniature types, and so the sets can be kept reason-
ably small; the two units together measure 16%in
wide, 15} in deep and 8in high, and the total weight
is 40lb. The valve arrangement of the receiver is,
briefly: one r.f. stage; first mixer with local oscilla-
tions fed from the frequency multiplier of a crystal
oscillator; second mixer with local oscillations fed
in from the crystal oscillator stage; two if. stages
with eight tuned circuits at about 3 Mc/s (2nd i.f.);
signal detector and agc; noise limiter, af. and
output stages. Grid bias for all valves is taken
from a resistor connected in the h.t. negative lead
in preference to separate cathode resistors. This is
a widely used system in commercial radio equip-
ments, and also in many Service sets, and no doubt
the saving effected in cathode resistors and capacitors,
especially where a fairly large number of valves is
used, accounts for its popularity.

A signal to noise-operated muting circuit with three
valves and a relay, for suppression of all receiver
noise in the absence of a carrier, can be included
in the receiver if required.

In the companion transmitter there are seven
valves, in this case a mixture of octal, miniature and
special types. The first stage is a crystal oscillator
and combined frequency doubler, the second is a
frequency tripler, the third (two valves) a push-push
(anodes parallel, grids push-pull) doubler and the fourth
a push-pull r.f. power amplifier, the valve used here
being a double tetrode, the American type 832. The
remaining two valves are a pair of 6V6s operated as
a push-pull modulator with the microphone output
applied to their grids via a step-up transformer.
There is no intermediate amplifier.

High tension for both units is supplied by small
rotary generators, one machine being used for the
receiver and part of the transmitter, and the other for
the remaining valves in the transmitter.

A point of interest regarding the installation in the
taxi is that all permanent wiring for the radio, such
as Lt, microphone input, loudspeaker output, and
relay circuits, terminates at the anti-shock cradle. The
“take-off ” from the cradle to the transmitter and
receiver units is by means of self-aligning plugs and
sockets, so that either unit can be easily removed for
replacement in the event of a fault, or for a routine
check-up in the maintecnance department without
disturbing a single wire with the exception of the
aerial cable.

The fixed station (Pye Type PTC704) is entirely
automatic in opcration and is controlled over Post
Office lines from a radio centre near King’s Cross.
Transmitter and recciver are duplicated and should
a fault develop the stand-by set comes into operation
immediately. As a further insurance against break-
down, a stand-by set is installed at the radio centre
with an aerial on a 100-ft mast.

Circuit layouts are very similar 1o those of the
respective mobile equipments, with the exception that
as the whole station is operated from the a.c. mains,

WIRELESS WORLD, DECEMBER 1951

WwWWW americanradiohistorv com


www.americanradiohistory.com

size, weight and consumption are not important and
several refinements can be included. For example,
a moving-coil microphone is used which demands a
few extra audio stages in the modulator, a signal-noise
operated muting circuit is permanently built-in and
not optional and the receiver is capable of giving a
larger audio output.

It is expected that before very long the amount
of radio traffic to be handled will exceed the capacity

Potted
Circuits

of a single transmitter and that some form of multiple-
station operation for the London area will have to
be adopted. Some investigation has been carried
out along these lines and the possibilities of limited-
coverage aerials arc also being studied. One of the
illustrations here shows a corner reflector aerial being
lined up by measuring the standing wave ratio on
a slotted section of transmission line. The dipole is
not visible, but it is in the angle of the reflectors.

New Development in Miniaturization of Equipment

THE technique of prefabrication has been applied to
a good many unlikely things, including houses and
pork pies, but one would never have thought it could
enter into anything so complex as the manufacture of
radio circuitry. Component sub-assemblies were prob-
ably the first move in this direction, then followed
printed circuits, and now another important advance
has been made in the sub-assembly idea. This is the
breaking-down of apparatus into groups of wired-up
components and embedding them in blocks of protec-
tive resin. The process is known variously as “ pot-
ting,” ‘“moulding,” “ packaging,” or—to be really
highbrow—* encapsulating,” and is the outcome of
work done by the Telecommunications Research
Establishment of the Ministry of Supply. At the
moment it is largely confined to equipment being
made for the Services.

The technique has two main advantages. First, it
permits quick and easy servicing in the field by un-
skilled men—when a fault develops the cube in ques-
tion is simply taken out, thrown away and replaced
by another one. Secondly, equipment can be made
much smaller and lighter. Not only are tag-strips
and other fixing devices unnecessary, but the compo-
nents can be sealed off and protected en bloc in much
less space than if they were treated individually—
there is no need for cumbersome devices such as pres-
surized boxes. As an example, 38 components have
been enclosed in a block measuring only 2in x 1jin x
tein.

Potting is quite a simple affair and no special equip-
ment is required. The components are assembled—
sometimes between two plates of Perspex—and placed
in a mould, then the resin is poured in and allowed
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to set. The resin (known as *“Marco,” and made by
Scott, Bader & Co.) is already in liquid form, so it
does not have to be melted and there is no danger
of damaging the components by heat. It does, how-
ever, require a catalyst to make it set and an accelera-
tor to speed up the process, and these are added just
before use. When finished, the blocks are proof
against temperature and pressure changes, moisture,
fungi and hcat (they cannot be melted away). Months
of immersion in water has no ill effect on them. They
are also very rigid and there is little danger of any-
thing shaking loose as a result of mechanical shock
or vibration.

One difficult problem in the technigue is getting
rid of the heat generated internally by the compo-
nents. Various methods have been tried, but the
most convenient seems to be to load the resin with
mica (25 per cent proportion) as this increases the
thermal conductivity. The mica also improves the
dielectric strength of the resin and lowers its coeffi-
cient of linear expansion which is, unfortunately,
rather high. T.R.E. do not favour the American prac-
tice of encapsulating the valves as well since they
only make matters worse—not to mention the extra
expense when faulty units are thrown away.

In practice a single potted circuit usually accommo-
dates three or four sub-miniature valve stages, or the
equivalent. All the connections are brought out on
one face so they will be easily accessible when the
blocks are packed together and into the chassis. For
fixing purposes a couple of tubes are embedded into
the resin to take fixing screws. Incidentally, the resin
can be coloured, and this provides a very convenient
means of identifying the circuits.
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~R. E Chokes

“Thev are most interesting liltle componenls . ... "

Sa yS

they once were, they do have their uses, so it
is as well to know how they work. From the
almost total absence of detailed information on them
the reader might suppose that there is not much to it.
He would be making a great mistake. They are most
interesting little components, quite capable of exer-
cising the inquiring mind. It is usual, for example,
for the manufacturer of an r.f. choke to claim that it
is “ all-wave > ; that is 10 say, that it is effective as an
r.f. rejector over such a wide band as 150—20,000kc/s.
Yet if the same manufacturer produces tuning coils
he will probably claim for them just the opposite,
that they tune very sharply! Does then the construc-
tion of a choke coil differ fundamentally from a tuning
coil’s, and if so how? What and why are the dead-
spots one may have heard of ? Why is it sometimes
an advantage to put a short-wave choke (which is a
low-inductance coil) in series with a long-wave one
(which has a high inductance) ? Could not the slight
increase of inductance be obtained equally
well and much more conveniently by wind-
ing a few more turns on the bigger coil ?
Why have so many different shapes and
styles been put on the market? Which
is the best type of winding > What decides L
the right inductance for the job? And so
on

AJI'HOUGH r.f. chokes are not so conspicuous as

The ideal r.f. choke would act as a
complete open-circuit at all radio frequen-
cies, and a short-circuit at zero (and perhaps
audio) frequency. Since it consists of an Fig. .
inductive coil of wire, one might expect it
to act like a tuning coil and respond more
or less sharply to a particular frequency.
And in fact it does do so at some frequency
or other. The essential difference between a tuning
coil and a r.f. choke is that the resonant frequency
of the tuning coil (by itself) is higher than any of the
working frequencies, whereas the resonant frequency
of a r.f. choke is lower than any (or most) of the working
frequencies. To appreciate what this means we
have to be clear about the meaning of * resonant
frequency (by itself),” which I shall denote by f..
Elementary theory teaches us that resonance takes
place when the inductive reactance is matched by a
equal capacitive reactance. So tuning coils, which
are designed to provide the inductance, are used in
conjunction with tuning capacitors, which are designed
to provide the capacitance. Sometimes the inductance
is fixed and is tuned by a variable capacitor ; sometimes
(especially in i.f. circuits and others for working on
one fixed frequency) the capacitance is fixed and is
tuned by a variable inductor—e.g., screwing an iron-
dust core in or out. Even when there is no visible
capacitor, there is inevitably a certain amount of
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“CATHODE

Approximate
theoretical equivalent of
a choke or other coil,
neglecting resistance

RAY ™

capacitance in parallel with the coil, due to the wiring
valve electrodes, etc. Even if you were to disconnect
the coil altogether, so as to remove all such added
capacitances, you would still find that it would resonate
at a particular frequency, detected by the sudden
increase in absorption from a tunable circuit very
loosely coupled to it. That particular frequency
could then reasonably be called the resonant frequency
of the coil by itself. Knowing the inductance of the
coil, you could use the usual formula to calculate the
capacitance that it needed to tune it to that frequency
(f.) and the result would be what is called the self-
capacitance of the coil, C.. So any isolated coil can
be represented theoretically as in Fig. 1. For most
r.f. coils C, is between 1 and 15pF. " If you like you
can add a resistance in series with L to represent
the resistance of the wire and any other losses at the
resonant frequency.

Note that we are not entitled, merely on the strength
of the foregoing experiment, to represent the coil in
this way, with the same value of C,, at any
other than the resonant frequency. If we
use the coil in any practical tuning circuit,
there is bound to be some added capacitance
due to the circuit wiring, etc., and probably
a tuning capacitor as well. ~ So the working
resonant frequency or frequencies are
bound to be lower than f.. Seeing that
the sclf-capacitance is not really a single
lump, as in Fig. 1, but is distributed in
and mixed up with the inductive turns of
wire, it is perhaps surprising that if we
make very careful measurements of added
capacitances and resulting resonant fre-
quencies we find that at frequencies below
f; the coil does continue to behave as if its
selt-capacitance were one practically constant lump.

We know that at the resonant frequency a parallel
combination of L and any C (a rejector circuit)
behaves as a high resistance ; so that is an alternative
to Fig. 1 as a representation. The lower the actual
(series) resistance of the coil, the higher this represen-
tative resistance. No inductance or capacitance ap-
pears because they have balanced one another out. But
unlike Fig. 1 this resistance representation does not hold
even approximately good at other than the resonant
frequency. The inductance of the coil has a reactance
increasing steadily from zero at zero frequency. And
the reactance of the capacitance in parallel” with it
decreases from infinity at zero frequency, as shown in
Fig. 2. The resonant frequency is that at which the
two reactances are equal. At any other frequency,
either inductance or capacitance prevails. Since
we are considering them in parallel, the prevailing
element is the one that offers the lower reactance,
because most of the current goes that way. At
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frequencies below resonance the combination is,
on balance, inductive; and at higher frequencies
is capacitive. Calculating the combined reactance
at various frequencies we get graphs like Fig. 3.
Note that at frequencies far from resonance they are
much the same as in Fig. 2. (I hope the more know-
ledgeable readers are not getting too bored with all
this familiar stuff, but the recapitulation is just abour
over.)

Fig. 3, with its reactance curves disappearing into
infinity, is not perhaps very helpful or convincing to
the practical man; but we can express the same
thing in more easily graspable terms as the capacitance
which, on its own, would produce the same reactance
(Fig. 4). The inductive reactance is covered by this
representation ; it appears as a negative capacitance.
Exactly at resonance, the infinite reactance is very
conveniently represented by zero capacitance.

If you have been following this you will see that
at frequencies very much higher than resonance the
reactance of L is so much greater than that of C that
it is more or less negligible as a path, and it is fair
to represent the whole outfit by the capacitance alone.
The higher the frequency above resonance, the fairer.
So we see that by making the inductance of a coil
large enough to put the resonant frequency well
below any of the working frequencies, the coil behaves
at all those working frequencies as if it were nothing
but C,, which as I said is normally only a few pF,
so can be relied upon to offer a pretty high impedance,
and in some circuits merges into the general circuit
capacitance without making much difference. At
lower frequencies, down to and slightly below reson-
ance, the equivalent capacitance is even smaller.
Being negative below resonance, it begins to neutralize
the circuit capacitance, and only after it has done so
completely does the circuit as a whole become induc-
tive and its reactance start to fall. So we see that
over a very large frequency range, from something
below resonance to an indefinite amount above, a
choke coil can behave almost as an open circuit—
at worst, as a slight increase in the stray capacitance.
A tuning coil, on the contrary, generally has a relatively
low inductance, and is shunted by a relatively large
capacitance, so that except at or near the resonant
frequency either L or C provides a low-reactance
path.

In practice there are also r.f. losses. They are
represented in Fig. 5 by R, which is preferably too
large to form much of a path. C is the imaginary
variable capacitance shown in Fig. 4, comprising
L and C,.

So far, then, we conclude that the aims in an r.f.
choke design are to make its inductance high enough
to put f, somewhere near the low end of the working
frequency range, and (notwithstanding this) to make
C, as small as possible. Minimizing C; is not only
desirable for its own sake, by raising the reactance,
but also because it generally raises the resistance R.
An “all-wave ” choke is evidently satisfactory if £,
is about 200ke/s; and if C; is as low as 3pF that
means L has to be over 200,000p.H. The more
successful one is in keeping C, low, the higher L must
be to keep f, right. So the problem appears to be one
of getting a high inductance with a very low self-
capacitance. There are various well-known ways of
promoting this object, such as winding the coil narrow
and deep, or lattice-wise, and perhaps dividing it
into several sections.

Judging from many of the r.f. chokes I have come

WIRELESS WORLD, DECEMBER 1951

FREQUENCY

(7]
bl
=
=
-
Q
-
&3
(-4

RESCHANT 7 0
FREQUENCY -/, ! {NEGATIVE)

Fig. 2. Reactance graphs of mnductance and capacitance
such as those of a coil (Fig. 1) showing how their magnitudes
are equal at one (the resonant) frequency.
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Fig. 3. Combined reactance of the two in paraklel
showing how it goes to infinity at the resonant frequency.
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Fig. 4. If the reactance of the Fig. | combination were
supposed to be due entirely to a capacitance, that capaci-
tance would have to vary with frequency in the manner
shown here. At the highest frequencies, it would be
practically equal to C,.
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:

(a) (b)

Fig. 5. The variable C in Fig. 4 can be assumed to account
for the reactance of a choke (a) : it rebresents the more or
less fixed L and Cs in Fig. I, (b). In both, the resistive
component can be represented by a parallel resistance R.

across in my time, their designers must have imagined
that the matter was as simple as that. Unfortunately
it 1s not. The mistake is to assume that Fig. 1 holds
good at frequencies above resonance as well as below.
One way of seeing how this is unlikely to be so is to
consider Fig. 4. At a given frequency, a coil large
cnough for its f, to be lower is equivalent to a small
capacitance—rather smaller than its C,. At the same
{requency, a coil small enough for its f; to be higher
is equivalent to an inductance. Now consider any
point near one end of the winding of an r.f. choke, such
as p in Fig. 6(a). It divides the choke into two unequal
parts, one of which can be regarded as the large coil
just mentioned and the other the small coil. Their
single equivalents are therefore respectively a capaci-
tance and an inductance, as in Fig. 6(b). It may well
happen that there exists a point and a frequency such
that the reactances of these two are not only opposite
but cqual. If so, they form a tuned acceptor circuit,
which is precisely what is nct wanted, for it means
that the choke offers an impedance consisting of nothing
more than the series r.f. resistance of the two parts.
If you test a choke over a wide range of frequency

above f, the odds are in favour of your finding several
such frequencies where the resistance R dips down-
wards. At the same frequencies the measured capaci-
tance C fluctuates from the smooth and almost level
curve at the right-hand end of Fig. 4. Some chokes
I have tested dip as low as 10,000Q (from a normal
level of perhaps 250,000 ), and since a usual position
fer an r.f. choke is in parallel with a tuning circuit
it i not hard to imagine why such occurrences are
called “ dead spots ! The damping effect on a high-
Q circuit is of course catastrophic. If a medium-wave
tuning circuit by itself had a Q at 1Mc/s of 180, a
choke resistance of 250,000Q would reduce it to
105, and a 10,000 Q resistance to 9.5! The associated
violent fluctuation in equivalent capacitance is likely
to be very upsetting, particularly if the tuning is
supposed to be ganged.

These statements may be more convincing if backed
by some actual examples. And it may be as well to
say something about the method of measurement.
One way of measuring the values of R and C is by
means of a bridge, but a bridge covering a wide range
of radio frequencies is a rare and expensive thing.
Humbler experimenters can get the results by making
up a special oscillator with carefully arranged tuning
and oscillation controls. The effect of putting
capacitance in parallel with an oscillator tuning circuit
is to shift the frequency and if it is brought back
again by reducing the capacitance of a parallel tuning
capacitor calibrated in pF the value of the added
capacitance can be read off. The effect of putting
resistance in parallel is to shift the point on the
oscillation control at which oscillation just stops or
starts, and by making a preliminary trial with a
number of known resistors the control can be calibrated
in resistance at each frequency. So the drill is to set
the oscillator so that it just oscillates, with the calibrated
capacitor at zero on its scale. The choke is then
clipped across the tuned circuit terminals and the
oscillation control reset to restore oscillation (the
amount of the adjustment showing the choke resis-
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tance), and the calibrated capacitor is reset to restore
the original frequency (the amount of the adjustment
showing the choke capacitance). The test is then
repeated at sufficient frequencies to provide data for
a graph. To cope with both positive and negative
capacitance the calibrated capacitor should have a
centre zero, reductions in its capacitance being marked
positive and increases negative.

One of the misconceptions about r.f. chokes is to
suppose that dead spots are necessarily caused by the
separate sections of divided windings resonating on
their own. As a matter of fact the worst offenders are
usually single-section types. “A”™ in Fig. 7 is an
example ; 3in internal diameter, 1jin external dia-
meter, lin wide. It has an inductance of about
150,000xH which, with such a large C, as this choke
has, is enough to bring its rejector resonance well
below the measured range of frequency. As you see,
there is a violent acceptor resonance at 250kc/s.
You can imagine what would happen to a parallel-fed
tuned circuit in which this choke was used as the feed
path ! Note the accompanying flucruation in capaci-
tance. And the very low resistance and large capaci-
tance at high frequencies.

I checked the Fig. 6 theory in a rather interesting
way be feeding a choke at a pronounced dead-spot
frequency from a powerful oscillator. After keeping
it on for some time I found that a comparatively small
part of the winding had become hot while the rest was
cool. The hot section was, of course, the one forming
the inductance, through which the full r.f. current
had flowed.

While narrowing a single coil is some help by
reducing C,, a serious long-wave dead spot is likely
to persist unless the winding is divided into sections.
Doing this docs not in itself guarantee that there will be
no appreciable series resonances. Design by theory is
so difficult that most of us work by trial and error.
Obviously one takes care about such things as keeping
the terminal leads from running close together, as
that would quite unnecessarily increase C,. Apart
from dodging dead spots, the main difficulty is that
success in reducing C; brings f; higher, so that the
steep negative fall-off in Fig. 4 comes into the working
range of frequency and it is necessary to raise the
inductance. This means more turns, more series
resistance, and more inductive coupling and risk of
introducing hum and undesired feedback.

With the object, presumably, of reducing inductive
coupling, it was once a practice to enclose chokes in
screening cans. But these, while possibly of some
value for cutting out capacitive coupling, arc almost
completely ineffective as magnetic screens at power or
even audio frequencies. And at the working (radio)
frequencies, at which the screening might be cffective,
the choke does not act as an inductance anyway.
Moreover the screen largely spoils the performance of
an otherwise good choke, by increasing C, and reducing
R and L.

Another scheme is to have two oppositely-wound
coils side-by-side—the so-called binocular choke.
This is very effective in directions equidistant from the
two halves of the choke, but much less so where one
half is nearer than the other (Fig. 8(a)). Personally
I prefer to have the two halves end-to-end on the same
axis, as in Fig. 8(b).

In these anti-coupling schemes each half of the
choke opposes the other, reducing the inductance. So
by now the number of turns required is becoming
really formidable, unless one eases the situation by
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(a) (b)

Fig. 8. At (a), coupling between a binocular choke and a
coil in position ! may be zero, but in position 2 can be quite
considerable. An alternative method of winding two ha'ves
of a choke to counteract coupling is end-to-end, as at (b).

Fig. 9. Parallel-feed intervalve coupling circuit. The
detuning effect of the choke has io be counteracted by
trimming Ly as well as C;.

I
i

NL
1

using an iron core (or a pair of them for a twin choke).
Fortunately the effectiveness of the core at the
higher radio frequencies is unimportant—if anything
it would be an advantage if it fell right off—so one
is free to choose a grade that has a high permeability
in the region of 150kc/s (assuming that to be the
lowest working frequency). The core is likely to
increase C,, but with suitable design it need only be
very slightly ; and the increase may well be more than
wiped out by the reduction in the size of winding due
to the core.

Type A in Fig. 7, a one-time commercial model;
is an example of how bad a choke can be. Curves B
refer to an experimental attempt to show how good a
choke can be. No doubt even this could be improved
upon, for it dates from a time when suitable iron-dust
cores were not readily available, and they were in fact
made of thin rolled-up iron tape, one in each end of
a Fig. 8(b) pair. The fall-off is decidedly in evidence
at 150ke/s, and there is one rather nasty dip in the
resistance at about 1.4Mc/s.

The third example, C in Fig. 7, is a present-day
type of simple and inexpensive construction, without
the anti-coupling (or astatic) feature. It is remarkably
free from violent series resonances. The inductance
is rather on the low side, so that if it were used in
parallel with one tuned circuit in a gang it would upset
the tuning at the low-frequency end unless suitable
precautions were taken. Fig. 9 shows the elements
of a tuned r.f. intervalve coupling (L; and C,) parallel-
fed via an r.f. choke Ch. So far as r.f. is concerned,
Ch is in parallel with L,C,, which is not only damped
by R in Fig. 7 but detuned by the varying C. If C
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consisted solely of C, (L. being infinitely large), then
the detuning due to the choke would be removable
by adjusting the trimmer capacitor in parallel with
C,, reducing its capacitance by an amount equal to C..
But since any real choke has a finite inductance L,
which causes an effect equivalent to the imaginary
varying C in Figs. 4 and 7, something more is needed
to counteract the detuning effect of Ch. Putting L
in parallel with L, is equivalent to reducing L,. So
we need only increase L, by that amount to bring
it to the correct value.

The rule for calculating inductances in parallel is
the same as for resistances. Let us denote the
increased tuning-coil inductance by L,. To get
things right, the inductance of L,’ in parallel with L
must be equal to the original L,. Putting it in algebra :

1 1 1
Lyf L 15
With a little manipulation this can be worked around to
LL
L ’ 1
Sl R

For instance, if L,, the normal tuning coil inductance,
1s 2,200xH, and L, the choke inductance, is 50,000:H,
the adjusted tuning coil inductance must be 2,200 x
50,000 divided by 50,000 — 2,200, which is 2,300—
a rise of about 419%,. If the tuning coil is fitted with
an adjustable iron core this should be easy.

I hope that by now most of the questions at the
beginning may be deemed to have been answered,
directly or indirectly; but there is perhaps one

exception—the question about putting a shert-wave
choke in series with an “ all-wave ” type to make it
rather more all-wave than it would otherwise be.
This question chiefly concerns the self-capacitance, C..
If the choke is in parallel with other capacitances, as
in Fig. 9 for example, then a picofarad more or less
is neither here nor there, because it can be taken up
on the trimmer. The main object in keeping C, low
in such circumstances is as a means of keeping R high.
But if the purpose of the choke is to prevent r.f.
currents from taking a certain path; then C, becomes
vital on its own account at the higher frequencies.
A value of, say, 5pF would be generally satisfactory
at low r.f. (reactance 160,000 Q at 200kc/s) and perhaps
fair enough at medium r.f. (32,000Q at 1Mc/s.).
But at 20Mc/s it is down to 1,600, so it would be
pointless to strive to keep R up in the megohm region.
By winding a comparatively few turns of small
diameter in one of the low-capacitance styles, it is
possible to keep C; down to less than 1pF, with great
advantage at the high-frequency end. But of course
the inductance would be quite inadequate for low r.f.
So if both have to be covered, both chokes can be
connected in series and placed so as not to couple with
one another. At the h.f. end we have perhaps 0.7pF
in series with 5pF. This is not at all the same thing
as a few more turns on the big choke, where they would
couple closcly with the others and the type of winding
(being designed for high inductance) would be un-
suitable for very low capacitance. At low r.f. the
small choke would hardly influence the situation at
all ; it would merely be a relatively small series
inductance.

BUSINESS RADIO

A Review of the

levelled against the Post Office from certain

quarters for its so-called tardiness regarding the
devclopment of Business Radio. This criticism is,
we believe, largely due to a misinterpretation of the
facts and also to the reluctance of the Post Office to
give undue publicity to the Service for fear of an
avalanche of requests for frequencies for “frivolous
purposes. We are, therefore, grateful to the officers
of the Overseas Telecommunication Dept. (the scc-
tion of the Post Office responsible for the licensing
of Business Radio) for facts regarding the Service.

It will be recalled that, as stated in our September
issue, the P.M.G. announced in the House that 400
licences, covering 392 fixed and 1,902 mobile stations,
had been issued by the Post Office for mobile radio
services (excluding police and fire) at the end of July.
This tells only half the story. Whilst this is, of
course, the correct number of licences in force, no
mention was made of the hundreds of applicants to
whom frequencies had been allocated, but whose
licences were held up until equipment was delivered.
Had these been added to the totals they would have
been increased by some 50 per cent. In fairness to
the Post Office it should, moreover, be stated that
every application for a mobile Business Radio licence
has becen met—except, of course, where it was con-
sidered the line telephone service met the need.

It is perhaps worth commenting on the relative

CONSIDERABLE criticism has recently been
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Present Position

positions in this country and the United States. In
the U.S. Business Radio is largely confined to taxi and
car-hire services, and, as they have only four
channels below 450 Mc/s, as many as 400 taxis
operate in the same channel in some of the larger
cides. In this country any applicant—from book-
maker to builder, doctor to dairy farmer, and taxi-
owner to towage company—is accommodated within
one of the existing Business Radio bands.

With, however, the growth of the demand for this
service, the available channels in the 71.5-88 and 156-
184 Mc/s bands are, so far as London is concerned,
liable to become overcrowded. There is, of course,
the 460-470 Mc/s band, but the utilization of this
band is hampered by the lack of suitable equipment.

Rcaders may like to have cxact details of the bands
in which Business Radio is accommodated:—(a) 71.5-
72.8, (b) 76.7-78.0, (c) 85-88, (d) 156-184, and (c) 460-
470 Mc/s.

Frequencies in (a) and (b) are paired with those
in (c) for duplex operation. Channels are 50 kc/s
wide in (a), (b) and (c), and 100kc/s wide in (d).
So far, of course, there is no service in this country
comparable with the American “Citizen’s Radio ”
—a mobile radio-telephone service for John Citizen.
Provision has, however, been made by the Post Office
for the operation of land mobile services in the 460-
470 Mc/s band, where the Post Office point-to-point
service is also accommodated.
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LETTERS TO

THE EDITOR

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

Pulse Poiwer

IN his article “ Mystery Broadcasting” your contributor

Thomas Roddam refers in your October issue to a
transmitter of 1-kW mean power sending 1-ps, 33-kW
pulses 30,000 times per second and states that this would
be received as a 33-kW transmitter.

This is erroneous, since the signal-to-noise ratio, the
proper basis of comparison, would be no better than in
the 1-kW condition. Let us take, for example, a trans-
mitter sending pulses of a certain duration. These pulses
are then reduced to one-fourth of their former length and,
for the same mean transmitter power, the pulse power can
be increased four times. This doubles the signal voltage
in the receiver, but to handle these shortened pulses, the
receiver bandwidth must be increased four times. Since
the noise voltage is proportional to the square root of the
receiver bandwidth, it is now double its former value, so
that there is no net gain; signal volts and noise volts having
increased equally. There is no way round this problem
which is fundamental to all pulse systems; any attempt
to reduce noise by increased selectivity would only deform
the shape of the signals and sacrifice the pulse energy re-
siding in that part of its sideband spectrum which lies out-
side the pass-band of the receiver.

These points are not made to discredit pulse trans-
mission systems which, as your contributor correctly states,
afford substantial signal-to-noise ratio improvements, but
to demonstrate that altering the duty cycle of the trans-
mitter cannot, in itself, affect the signal-to-noise ratio of
the system as a whole. Basically, pulse modulation gets
its advantage by sending all audio levels at full power in
the manner explained by your contributor “ Cathode Ray ™
in another part of the same issue. S. COOK.

Taunton, Somerset.

Earls Court Television

\/ HILE watching the various television demonstrations

at Earls Court, it occurred to me that it is possible for
many prospective buyers of television sets to be sadly
disappointed when they compare the picture they will be
shown in their local dealer’s shop with the one they saw
at the Show.

In Earls Court a high level television signal, amplitude
ImV +3db in 700, was available at cach outlet from the
feeder system. This signal was completely frec both
from fading and interference and hence any television set
should be capable of being set up to resolve it into a
nearly perfect picture. Except in localities very close to
the television transmitting stations nothing like such ideal
conditions could possibly exist, since:—

(a) According to the ficld strength diagrams published
by the B.B.C., the high signal level of 1mV /metre is only
found within a radius of some 25-30 miles of Alexandra
Palace or 40-50 miles of Sutton Coldfield.

(b) As soon as a metre-wave radio broadcast path is
employed, interference becomes apparent, its effect on
signal-to-noise ratio being normally dependent on the
distance from the receiver to the transmitting station,
though it may often be sufficient to spoil the picture in an
area of nominally high signal level.

Surely, therefore, for demonstration purposes, it would
be better to employ a signal which approximates more
nearly to the one met with in practice, that is to say, one
which is subjected to fading, aeroplane effect and a varying
amount of man-made and atmospheric static. I would
suggest for the latter a suitable interference level would be
equivalent to that obtained 11 a suburban area fairly close
10 a main road. Such a test signed would be a check both
of the efficiency of the receiver and of any interference
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suppression circuits incorporated therein, which is surely

the purpose of a competitive demonstration such as that in

“Television Avenue.” 1. G. BENBOUGH.
Reading, Berks

Word?

AS one of the technical people whose education has
been advanced by reading Wireless World may 1
point out to R. L. Hackworth (November issue, p. 458)
that when we speak of voltage, amperage and wattage we
are conveying something more than the simple ideas of
p.d, current and power; namely, the order of magnitude
of the quantities, and the units in which they are
measured. One does not speak of the ‘“service obtain-
able from a motor tyre in terms of the distance traversed
in miles ” but of the mileage (milage)—a word Mr. Hack-
forth can look up in the Oxford Dictionary: at the same
time I suggest he also looks up the definition of another
word with the same termination, i.e., verbiage.
Hindhead. HENRY MORGAN.

Redundant

Legitimizing the * Puff™

\_ HILST Mr. Mayes’ proposal to introduce a prefix

for 10" (October issuc) is logically sound on a broad
basis and would go a long way towards easing the situa-
tion, the fact remains that the farad is an inconveniently
large unit from a practical aspect. It seems unfortunate
that having at last been presented by Giorgi with a much-
improved system of absolute/practical units, we still can-
not use the unit of capacitance as it stands and must, in
cffect, take 10~ absolute units as our practical unit (1.e.,
the microfarad). Furthermore, we find it necessary to
invent new prefixes to avoid decimal points and long
strings of noughts. 1 suspect that “pico-” was born
solely to help with the unit of capacitance, whilst we are
now considering a prefix for 107 and it scems unlikely
that these prefixes will have much usc elsewhere (unless,
for instance, we can persuade the physicists to abandon
the angstrom—10'° metres—and use instcad the pico-
metre, with appropriate numerical adjustments !)

Incidentally, it may be of intcrest to observe that the
original value of the farad, as specified as a practical unit
by the British Association for the Advancement of Science
between 1861 and 1867, was equal to what we now call
the microfarad. The latter was considered a convenient
size for practical purposes in the telegraph field (at that
time virtually the only practical application of clectrical
science).

1 do not regard the “puffl ” as a new practical unit,
having an arbitrary relationship with the absolute unit, in
the way that the ampere is fixed at 107" absolute c.g.s.
units, but rather as a re-naming of an existing sub-
multiple of the absolute (and practical) unit of the m.k.s.
system. Splitting hairs, perhaps, but the “puff” is
already used fairly widely (and unofficially) and would
no doubt remain even if a new sub-multiple were intro-
duced.

Mr. Mayes’ specification for metric prefixes is sound.
but should include the requirement that the prefix be
not liable to ambiguity in conjunction with contractions
of the names of units. The suggestion is that 107° farad
could become 1 lillifarad or 11F—by the way, Mr.
Mayes, may we pleasc at least have consistency as to
capital or lower-case letters—but let us not overdo the
humour by coining a prefix which, if the small letter
is used (as it should be), stands an excellent chance of
being misread for the figure “ 1,” whilst the capital letters
form a common abbreviation! Quite apart from the
phonetic similarity between “lilli-” and * milli-”.

If we must have a 107" prefix, then “nano-". referred
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to in the editorial footnote to Mr. Mayes’ letter, seems 1o
meet the specification.

1 am pleased that “ Diallist ” is apparendy not horror-
stricken at the thought of a “new ” unit, but I disagree
that the “puff” would be too small. Certainly a larger
unit (replacing the microfarad) would be nearly as good,
but the “puff” would be quite big enough for ordinary
purposes and has the advantage of current usage. It is
agreed that a “micro-puff ” is unlikely to find a wide use,
but so is a “micro-ohm.” As to the typing of #, I know
that 2 “u” with a manually-added tail gives the right
answer, but it tends to be overlooked when it occurs
many times in a draft, and “uuF ” looks wrong. Besides,
a typist will often try to fabricate the thing from a “u”
plus a displaced oblique stroke, with (usually) awful
results ! A. C. KAY.

Brookmans Park, Herts.

*“ Decentralized” Broadcasting

I DO not think Wireless World need apologize for ven-
turing to put its nose outside the field of pure
technology—alluding to the first two paragraphs of the
November editorial —in a matter which is so closely asso-
ciated with radio as the content of what is broadcast.
Taking the liberty of a correspondent to go a little far-
ther than editorial etiquette permits, I should like to say
that, although I grumble a good deal at B.B.C. pro-
grammes, I know, underneath, that they are far better
than the mercenary and small-minded drivel which local
magnates would inflict on us if they could get at the
microphone—and the dangerous rubbish they would pour
out at times of social unrest and national danger. Neither
financial ability to hire a broadcasting station and its
technical personnel, nor success in vote-catching, arc
proofs of good taste, intelligence, or even sense of social
responsibility. May we be saved from the boring non-
sense sponsored by sales departments and local provin-
cial big-wigs, which is such a feature of broadcasting in
the U.S.A. and in the less “free” countries of Europe
and Asia! W. H. CAZALY.
Huntingdon.

“ Jointing Alumintum >

][N reply to P. A. Raine’s letter (October issue), I would
emphasize the following facts.

The scratch brush method can, of course, produce a
semblance of a completely tinned surface, but if the alu-
miniumn is reheated and the surface wiped it will be found
that a series of fine scratches have been produced in the
oxide layer in which the solder has bonded to the alu-
minium. The continuous film of solder then floats over
the surface of the remaining oxide and is keyed by the
bonding achicved in the scratches.

Ultrasonic abrasion caused by cavitation in the molten
solder occurs on a semi-molecular scale and after tinning
by this means the wiping of the metal will reveal an
unbroken surface of solder

While I do not wish to cast any reflection on the scratch
brush method advocated by Mr. Raine, it will be realized
from these comments that the ultrasonic method will pro-
duce a stronger joint with better electrical properties. In
the jointing of cable sheaths, no great strength of joint
is required nor are its electrical properties of interest.
There are, however, many operations where these factors
are of the utmost importance and mechanical abrasion
cannot be considered satisfactory in these cases.

Mullard, Ltd. A. E. CRAWFORD.

London, W.C.2

Bad Radio Teaching

“ IALLIST ” (Wireless World, August number) will
find that Prof. Sandiford has devoted a chapter to
the teaching and learning of elementary mathematics (the
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root of the grouble about “maths”) in his “ Educational
Psychology ” (Longmans, Green and Company). The
trouble is that very few teachers know enough about
psychology either to perceive the use it can be to them
or to apply it intelligently and efficiently in their work;
most of them drift into teaching as a means of livelihood
on the strength of their technical exam-passing abilities
and regard teaching as a fairly easy job requiring only
that they “say it very loud and clear.”

Not only the teaching of mathematics, but the teaching
of that group of subjects lumped under the heading of
“radio” is so badly done, by people who may know
something about radio but practically nothing about teach-
ing, especially the teaching of radio, and, moreover, have
resentment, probably arising out of their ignorance of
what teaching means and conceit about their small fund
of specialized technical skill, against being told what bad
teachers they are, that there need be no surprise or mystery
about the shortage of really well-trained younger radio
technicians to-day.

It is usual to blame the youngsters and dub them stupid.
In fact, only the native wits, as good as ever they were,
and the pathetic keenness of intelligent youngsters to grasp
the “go™ of some of the exciting stuff of their modern
electromechanized civilization, prevents radio, amongst
much else, becoming a kind of magic beyond the compre-
hension of any but wizardlike creatures muttering mathe-
matical mumbo-jumbo, in the view of the average citizen.
If the technical experts would be content with a little
less attention to erudition and a little more to the
psychology of explanation, we should soon find the shortage
of good technicians markedly lessening.

MARK OWNEY.

Valve Standardization

:[ CANNOT believe the majority of your readers will

agree with Mr. J. R. Hughes who, in your report of
the Brit. L.R.E. Convention, is stated to have said that
“the main obstacle to standardization is the valve user.”
I would remind him of the side-contact base series, the
Mazda Octal series and that recent *achievement” the
BB8A series—all of which were “sold ” to the user by the
valve makers themselves. And, of course, history usually

repeats itself!
T. L. FRANKLIN.
Broxbourne, Herts,

Crystal Menace?

EFERRING to the recent correspondence on the

radiation of harmonics from crystal sets, surely there

is no disadvantage in transposing the aerial series capaci-

tors and their associated inductances. The theoretical

6db reduction per number of harmonic is worth having.
Reading, Berks. F. A. RUDDLE.

Diathermy Interferance

. WILLAN CRITCHLEY, in your November issue,
“doubts if diathermy is the source of the interfer-
ence ” (causing herring bone or oak-grain bands on Holme
Moss Television transmissions). May I say that my tests
have established that it definitely is the cause. In this
area we have been in touch with the hospital engineer, and
have, with his co-operation, watched a television receiver
while the diathermy equipment was switched on and off,
The interference band only appeared when the equipment
was in use, and disappeared immediately on switching off
the equipment.
The variation of the pattern is most probably due to the
different applications of the diathermy.
P. L. EVERETT.
Chester-le-Street, Co. Durham.
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UK. Frequency Standards <

Television Stations

Standard Frequencies

N experimental service of stan-

dard frequency transmissions
from the Rugby station MSF was
inaugurated under the auspices of
the National Physical Laboratory
some twenty months ago. Various
changes having recently been intro-
duced in the schedule, we give below
revised details of the transmissions.

The frequencies, which are main-
tained within two parts in one
hundred million of their nominal
value, are monitored at the N.P.L,
Teddingron, Middlesex, to which all
correspondence relating to the trans-
missions should be sent. The
transmitter has a power of 10 kW,

The revised schedule (G.M.T.) is
0544-0615 on 5 Mc/s; 0629-0700 on
10 Mc/s; and 1029-1130 and 1429-
1530 on 60 kc/s. The first minute
of each transmission period is de-
voted to the call sign in slow morse
and a speech announcement; then
the following fifteen-minute cycle is
repeated: carrier modulated with
1,000 c/s for five minutes, one cycle-
per-second timing pulses for five
minutes, the carrier unmodulated for
four minutes and the call sign and
announcement for one minute.

The low-power transmissions on
2 Mc/s from the Royal Observatory
station (GMT) at Abinger, Surrey,
which were introduced as an interim
measure in 1948, have been discon-
tinued for some time.

Television Exhibition

HE annual exhibition of the
Television Society, which is
expected to be on a larger scale than
in past years, will be held at the in-
vitation of Mullards in the basemeni
of Century House, Shaftesbury
Avenue, London, W.C.2, on Decem-
ber 28th and 29th. On the first day
it is open to members only from 6.0
to 9.30 p.m., but
on the following
day the public will
be admitted by in-
vitation ticket from
10.30 am. to 5.0
p.m.

COMPLETE mobile
television station.
Above the four con-
trol monitors is the
receiver monitoring
the radiated picture.
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B.B.C. Expenditure

Exhibitors will be limited to mem-
bers of the Society, and a number of
manufacturers invited by the Society.
All exhibits will be associated with
some phase of television engineering
or production. Some of the manu-
facturers will be exhibiting equip-
ment for which a member of the
Society has been responsible, either
in design or production.

Further particulars are available
from the Society’s lecture secretary,
G. T. Clack, 10, Tantallon Road,
London, S.W.12.

Teaching Teachers

REPARATORY to the com-
mencement of the scholastic
year, a week’s course for full-time
and part-time teachers of radio and
television servicing was held at the
Regent Street Polytechnic in Sep-
tember under the direction of H, W.
French, B.Sc., H.M. Inspector of
Schools.

Organized jointly by the Ministry
of Education and the Radio Industry
Council, the course was particularly
valuable for the interchange of ideas
between those concerned with tech-
nical education and representatives of
the radio industry.
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Aeronautical Radio Aids
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Flight Log Navigation

OLLOWING a recommendation
by the International Civil Avia-
tion Organization, the Ministry of
Civil Aviation has recently under-
taken a series of trials with the Decca
flight log navigational aid. This
automatic device, described in our
April, 1951, issue (p. 143), is an ad-
junct to the ordinary Decca system,
giving a continuous plot on a map of
the exact position of the aircraft.
According to the Ministry, the
results so far obtained suggest that
the Decca system and flight log may
be able to provide European air
routes with a better navigational ser-
vice than any at present in use or
contemplated, and at much lower
cost than for any comparable system.
It is thought, too, that the flight log
will be of particular value for navi-
gation in jet aircraft. Representatives
of European civil aviation have been
collaborating in the trials.

Television O.B. Units

\VE recently had an opportunity of
inspecting one of the two mobile
O.B. television units which Mar-
coni’s are supplying to the Canadian
Broadcasting Corporation.

Each vehicle is a self-contained
three-camera station with its own
microwave radio link, the parabola
for which is stowed on the roof. As
will be seen in the interior view
reproduced, four monitors are pro-
vided—one for each camera, and tha
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on the right as a master control and
mixer. These monitoring units are
designed for ease of servicing—the
camera control unit (the lower section
of the monitor) can be withdrawn
revealing all the wiring, which,
incidentally, is on the topside of the
chassis.

Intercommunication between mem-
bers of the crew is a major problem
in O.B. units and provision is made
so that all members can hear, in their
headphones, both the transmitted
programme and, superimposed, all
instructions. Camera operators can
speak to the camera control positions
and the producer, whilst the latter
(whose desk is on the right in the
photograph), and the technical direc-
tor, can speak to all the crew.

Commemorative Plaques

DURING the recent unveiling of
the commemorative plague to
Baird on the wall of 22, Frith Street,
Soho, where he first demonstrated
television, refcrence was made to the
proposal to commemorate the Lon-
don residence of Marconi. It ap-
pears, however, that two difficulties
arise. First, Marconi lived in a
number of houses in London, and
sccondly, will the L.C.C. again break
its rule that plaques are not crected
until at least twenty years after the
death of the celebrity they wish to
honour—Marconi died in July, 1937.

Having broken away from usual
practice in the case of Baird, it would
be unreasonable for the Council to
adhere to the rule in the case of
Marconi, upon whose foundation
Baird built. December 12th, the
fiftieth anniversary of the spanning
of the Atlantic, would have been an
ideal date for the dedication.

International Television

HE first issue of the Bulletin of

the Comité International de
Télévision has recently been re-
ceived. In it is outlined the consti-
tution of the C.I.'T. which was set
up in 1947 for the purpose of
encouraging international collabora-
tion in the field of television tech-
nique. The 182-page Bulletin includes
a number of papers—in English,
French, German and Italian—read
at the Milan International Television
Congress.

Among the British radio per-
sonalities on the Study Committees
are Dr. R. C. G. Williams (chief
engineer, Philips Electrical), vice-
president of the Commercial Com-
mittee, and T. M. C. Lance (chief
engineer, Cinema-Television), presi-
dent of the committee responsible
for organizing congresses and exhi-
bitions.

The headquarters of the C.I.T. are
at 41, Gloriastrasse, Zurich, 6, Swit-
zerland, and the general secretariat
at 92, Avenue Champs-Elysées,
Paris, France, from whom details can
be obtained of the journal.
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Electronics and Films
A NEW company, High Definition
Films, Ltd., of which Norman
Collins (at one time B.B.C. Con-
troller of Television) is chairman and
managing director, has been formed
to develop the use of electronic
apparatus in the film industry. An
advantage of the electronic film
camera is that it enables the film
director and technicians to see on
monitors during the filming the
shots exactly as filmed and, more-
over, it is more sensitive.

T. C. Macnamara, technical direc-
tor of Scophony-Baird, will be in
charge of the company’s technical
operations, which will be conducted
at Cambridge in collaboration with
Pye.  Other directors of the com-
pany, the address of which is 24, Old
Bond Street, London, E.C.2, are Sir
Robert Renwick and C. O. Stanley
(chairman of Pye Radio).

Comparative Costs
FROM a perusal of the financial
statements published in the
“B.B.C. Yearbook, 1952,” some in-
teresting conclusions can be drawn.
It is particularly interesting to note
that, whereas in the Home “ sound”
services the revenue expenditure on
engineering and programmes is res-
pectively 23.5 and 57 per cent of the
total; in television it is 35.5 and 44.6
per cent respectively. Plant main-

tenance in television accounts for 10
per cent compared with 2 per cent
for sound, despite the fact that the
hours of operation are vastly differ-
ent—television 6,610 hours, Home
“sound ” 203,178 hours in 1950.

So far as the Ovcerseas Services are
concerned, which were on the air
for 166,830 hours in 1950, the ex-
penditure on engineering was 26.3
per cent and programmes 55.9.

The rate of depreciation of tele-
vision gear, compared with sound
equipment, is considerably higher,
when the hours of operation are
taken into account. For the year
1950/51, the figures are “sound”
£108,000; television £74,000.
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On the revenue side the income
from “sound only” licences was
£10,680,906, and from television fees
£1,413,292, whilst the expenditure
on the Home “sound” service was
£7,860,883 and on television
£1,718,578. The Corporation’s in-
come from publications was £955,230.

Radio and Power Cuts

N our last issue reference was made
to the use of broadcasting as a
means of conveying warnings of im-
pending load-shedding to con-
sumers. The B.B.C. has since issued
detailed plans which, as suggested by
our contemporary Electrical Review,
include the transmission of a 1,000¢/s
tone for three seconds preceded by
the word “ caution.” These warnings
will be transmitted on 1,500 metres
between 7.30 am. and 1230 p.m.,
and from 3.0 to 6.0 p.m. on Mondays
to Fridays.

The B.B.C. is further co-operating
in the fuel economy campaign by
delaying the start of the children’s
television programme on week-days
until 5.30, as was suggested by our
contributor, M. G. Scroggie.

V.H.F. Direction Finder

A NEW v.h.f. direction finder, in-
corporating a number of novel
features, has been developed by the
Marconi Company for the 118-132-
Mc/s band used by civil aviation. It
is the Type AD200 and is capable of
giving a first-class “sensed ” bearing
immediately on request, a valuable
feature in view of the high speeds
now attained by jet-engined aircraft.

The direction
finder is largely
automatic in opera-
tion and can be con-
trolled either locally
or from a distance of
up to 30 miles over

ordinary  telephone
lines.
V.H.F./\D.F. installa-
tion in the control
tower at the de
Havilland  airfield,
Hatfield. Master

control console and
twin receivers are on
the right with he re-
mote bearing indica-
tor on the control
desk.

Two d.f. channels, cach with its
own display units, may be operated
simultaneously from a single aerial
system, one pair of telephone lines
being required for each when re-
motely controlled. Bearings are
automatically corrected for sense and
are read off an 8-in circular meter
scaled directly in degrees.

In addition to local and remote d.f.
consoles, desk-type bearing repeater
units are available for extending the

WIRELESS WORLD, DECEMBER 1951


www.americanradiohistory.com

d.f. information to points such as a
control tower where space may be
limited

PERSONALITIES

N. C. Robertson, M.B.E., will be
responsible for the production of all
radio, radar, telecommunication and
electronic  equipment as Director-
General of Electronics Production in

N. C. ROBERTSON, M.B.E.

the Ministry of Supplv—an honorary

post. The creation of this Directorship
was announced in the House of Com-
mons in July. Mr. Robertson, who is
43, and has been in the radio industry
since 1924, joined E. K. Cole, Ltd,, in
1930. He has been successively chief
inspector, production manager, works
manager and since 1945 deputy manag-
ing director in the company. He is an
Associate of the I.LE.E. and was made
an M.B.E. in 1944,

S. S. C. Mitchell, CB., O.B.E,
M.ILMech.E., the new Controller of
Guided Weapons and Electronics in the
Ministry of Supply, will be in charge
of all work in research, development
and production of guided weapons in
Britain. He will also undertake the
responsibility for the direction of the
Ministry of Supply’s work on elec-
tronics research, development and pro-
duction. During his naval career he
specialized in gunnery. Since 1945 he
has been Chief Engineer, Armament
Design, at the Ministry of Supply. He
is 49.

G. E. Condliffe, O.B.E., B.Sc,
M.LE.E., who has for some time been
managing director of Emitron Tele-
vision, Ltd., has been appointed to a
similar post with the associated con-
cern, M.I. Research Laboratories,
Ltd. He joined the research labora-
tories of the Gramophone Co. in 1929,
and during the war was concerned with
Government radar projects.

S. A. Hurren, Head of the Depart-
ment of Radio and Musical Instrument
Technology at the Northern Polytech-
nic, Holloway, IL.ondon, N.7, since
1933, is retiring at the end of the year.
Mr. Hurren, who has spent 32 of his
44 years of teaching at the Northern
Polytechnic, has been chairman of the
Radio Trades Examination Board since
its inception, and is a past president
of the Brit.I.R.E.

John C. G. Gilbert, Assoc. 1.LEE..
M.Brit. LR.E, who has been lecturing
at the Northern Polytechnic, Holloway,
since 1934, and for the past year has
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been senior lecturer in the Department
of Radio and Musical Instrument Tech-
nology, has been appointed Head of the
Department in succession to S. 3
Hurren.

IN BRIEF

Receiving Licences.—If the rate of
increase in television licences recorded
during September (25,450) has been
maintained during the following two
months, the number will have reached
a million by the time this issue appears.
The September figure was 958,500.
The total number of broadcast receiv-
ing licences (sound and vision) in force
in the U.K. at the end of the third
quarter was 12,391,350, which was
a reduction of 52,500 on August.

Faraday Lecture.—This year’s .E.E.
Faraday Lecturer is Dr. G. F. Dutton,
of E.M.I  Engineering Development,
Ltd., who has chosen as his subject
“Sound Recording—Home, Profes-
sional, Industrial and Scientific Appli-
cations.” The lecture will be delivered
first at the Town Hall, Birmingham,
on December 18th, and subsequently
on December 19th at Leicester;
January 10th, Cardiff; February 12th,
London; March 11th, Newcastle-upon-
Tyne; March 13th, Leeds; March 17th,
Liverpool; March 20th, Belfast; April
7th, Southampton; April 22nd, Glas-
gow; April 24th, Aberdeen.

Amateur Show.—The R.S.G.B.
Amateur Radio Exhibition opens at the
Royal Hotel, Woburn Place, London,
W.C.1, at 11.0 a.m. on November 28th,
although the official opening ceremony
by Charles I. Orr-Ewing, O.B.E., M.P.,
is not until noon. Admission to the
exhibition, which will be open from
11.0 to 9.0 p.m. daily until December
Ist, is sixpence.

Patent Office Library.—It has been
decided to continue the cxtended hours
of opening of the Patent Office Library
at 25, Southampton Buildings, Chancery
Lane, London, W.C.2, until Decem-
ber 28th. The hours are 10 a.m. to
9 p.m. Monday to Friday, and 10 a.m.
to 5 p.m. Saturday.

Photos for Publication.—Whilst not of
direct interest to readers of Wireless
World, the book “Cash From Your
Camera,” issued by our associate

journal, Amateur Photographer, will be
found exiremely useful by those who
aspire to take photographs with a view
It has 140 pages and
from our

to publication.
costs 7s 6d, or by post
publisher, price 7s 10d.

AIRPORT CONTROL
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Technical Register.—The office of
the Technical and Scientific Register of
the Ministry of ILabour and National
Service is now at Almack House, 26-28,
King Street, St. James’ Square,
London, S.W.1 (Tel.: Trafalgar 7020).

Training Courses for service tech-
nicians have been started by E.M.I. in
Scotland.  Particulars of the ten-day
courses, which will cover basic tele-
vision theory as well as specialized re-
ceiver circuitry, are obtainable from
A. J. Lillicrap, Training Division,
E.M.I. Sales & Service, Sheraton
Works, Wadsworth Road, Greenford,
Middx.

“Facts and Figures ” is the title of a
20-page extract from the B.S.R.A.
Diary giving basic data and useful
formule relating to recording on disc,
magnetic tape and film. It is available
from the Hon. Librarian, British Sound
Recording  Association, 8, Stanton
Road, London, S.W.20, price 1s 3d.

Grommets.—Minimum physical test
requirements and dimensions for a
standard range of grommets for use in
various industries, including telecom-
munications, are given in BS.1767:1951,
*“Grommets for General Purposes.”
This British Standard, which costs 2s,
is confined to rubber, synthetic rubber
and rubber-like materials such as
2. V:C.

Finland.—A booklet has been issued
by the Finnish Association of Technical
Traders giving the names and addresses
of member firms in various branches of
industry with whom manufacturers
wishing to market their products in
Finland are invited to communicate.

“Toute la Radio,” our Paris con-
temporary, has produced another over-
seas edition (November), in which
summaries of the main articles are given
in English and Spanish.

E.I.LB.A. Ball.—Manchester’s Annual
Electrical Industries Ball, in aid of the
Electrical Industries Benevolent Asso-
ciation, will be held on December 7th
at the Midland Hotel at 7.15. Applica-
tions for tickets should be made to
Claude Brookes, Salford Electrical
Instruments, Ltd., Peel Works, Silk
Street, Salford, 3.

Aerial “Whys and Wherefores.”—
Preparatory to the opening of the Kirk
O’ Shotts television station, Belling and
Lee are arranging three meetings for
dealers at which there will be talks on
the “whys and wherefores ” of different
types of aerials. Details of the meet-
ings, which will be held in Edinburgh

B = s
Twin-position control

g
- “i"‘
desk designed by In-

ternational Aeradio for Rangoon
Airport.  Each position is equip-

ped with four radio-telephony channels and a ten-way
intercom. telephone system.
v.h.f. direction finder is between the two desks.

The remote indicator of the
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(December 10th), Dundee (12th) and
Glasgow (l4th), are obtainable from
Belling and Lee, Cambridge Arterial
Road, Enfield, Middx.

“ A Guide to Plastics,” by C. A. Red-
farn, B.Sc.,, Ph.D., F.RI.C, which is
issued by our associate journal British
Plastics, price 7s 6d, deals with the
subject of plastics from the basic raw
material, through the stages of manu-
facture to finished products.

Plastics Exhibition.—The success of
the Plastics Exhibition and Convention
held at Olympia in June has prompted
the organizers, British Plastics, to make
preparatory arrangements for a similar
exhibition in 1953.

Antipodean  Radio-telephony.—The
Hong Kong-Australia radio-telephone
service has now been extended to New
Zealand.

INDUSTRIAL NEWS

Tannoy sound-reinforcing equipment,
similar to that installed in both Houses
of Parliament and Church House,
Westminster, has been provided in the
Parliament Chamber, New Delhi. The
installation, which includes sixteen
microphones and over 400 reproducers,
was undertaken by Union Radio and
Appliances, Ltd.,, New Delhi, India.

E.M.I. Service Depot for the
Northern television area has been
opened by E.M.I. Sales & Service at
Regent House, Cannon Street, Man-
chester  (Tel.: Deansgate  2315).
H. A. H. Kelsey, previously with the
organization at Perivale, has been
appointed manager of the depot.

Londex, Ltd., have opened a third
factory—in Croydon. The main offices
and research section remain at the
Anerley Works, Anerley Road, London,
S.E.20 (Tel.: Sydenham 6258), and the
Progress and Buying Departments at
Howard Road, S.E.20 (Tel.: Sydenham
2431).

Edison Swan Electric Co. announce
that they have ceased to handle Plessey

components suitable for the * View-
master >’ television receiver.
Grampian Reproducers, Ltd., an-

nounce that G. Fidler, who was in
charge of their experimental depart-
ment, has resigned. He has joined
Avimo, Ltd.,, of Taunton, as chief
engineer.

Altron is the trade namec adopted by
Allied Electronics, Ltd., of 28, Upper
Richmond Road, London, S.W.15
(Tel.: Vandyke 1856), manufacturers
of communications and industrial clec-
tronic equipment. They previously
traded under the name of British
Electronic Industries.

Osmor Radio Products, Bridge View
Works, Borough Hill, Croydon, Surrey,
manufacturers of coils and coil
assemblies, have changed their tele-
phone number to Croydon 5148.

Barker Loudspeakers.—Owing to the
loss of a quantity of correspondence
received between October 1st and 12th,
Barker’s ask correspondents to write
again should they not receive a reply.

MEETINGS

Institution of Electrical Engineers

Radio  Section—* An Investigation
into the Mechanism of Magnetic-Tape
Recording” by P. E. Axon, O.B.E.,
M.Sc.,, on December Sth.
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Informal Lecture on ** What Practical
Benefits can Communication Engineers
expect from the Modern Information
Theory?” by E. C. Cherry, M.Sc.
(Eng.), on December 17th.

Ordinary Meeting.—* Technical Col-
leges and Education for the Electrical
Industry ” by H. L. Haslegrave, M.A,,
Ph.D., M.Sc.(Eng.), on December 6th.

Education = Circle.—Discussion on
“ Activity Methods in Technical Educa-
tion”; opener R. D. Watts, B.Sc,, at
6 on December 12th.

The above meectings will be held at
5.30 (except where otherwise stated) at
the LE.E., Savoy Place, London, W.C.2.

East Midland Cenitre.—Faraday Lec-
ture on “ Sound Recording—Home, Pro-
tfessional, Industrial and Scientific Appli-
cations”” by G. F. Dutton, Ph.D., B.Sc.
(Eng.), at 7.15 on December 19th at
De Montford Hall, Leicester.

Cambridge Radio Group.—Informal
Lecture on “ What Practical Benefits can
Communication Engineers expect from
the Modern Information Theory ? ” by
E. C. Cherry, M.Sc.(Eng.), at 8.15 on
December 4th at the Cavendish Labora-
tory, Cambridge. (Joint Meeting with

the Cambridge University Wireless
Society.)
Mersey & North Wales Centre.—

“The London-Birmingham Television-
Cable System” by T. Kilvington, B.Sc.
(Eng.), F. J. M. Laver, and H. Stanesby,
at 6.30 on Deccember 3rd at the Liver-
pool Royal Institution, Colquitt Street,
Liverpool.

North Eastern Radio Group.—*“ The
Life of Oxide Cathodes in Modern Re-
ceiving Valves ” by G. H. Metson, Ph.D.,
M.Sc., S. Wagener, Dr.Phil, M. F.
Holmes, B.Sc.,, and M. R. Child, at 6.15
on December 3rd at King’s College,
Newcastle-upon-Tyne.

North Midland Centre.—Discussion
on “The Devising of Examination
Questions ”; opener Prof. G. W. Carter,
M.A, at 6 on December 4th at the
Lighting Service Bureau, 24, Aire Street,
Leeds.

North Western Centre.—* Technical
Colleges and Education for the Electrical
Industry” by H. L. Haslegrave, M.A,,
Ph.D., M.Sc.(Eng.), at 6.15 on Decem-
ber 4th at the Engineers’ Club, Albert
Square, Manchester.

South Midland Centre.—* The Sutton
Coldfield Television Broadcasting Sta-
tion” by P. A. T. Bevan, B.Sc,, and H.
Page, M.Sc., and “ The Vision Trans-
mitter for the Sutton Coldfield Tele-
vision Station™ by E. A. Nind, B.Sc.
(Eng.), and E. McP. Leyton, at 6 on
December 3rd at the James Watt
Memorial Institute, Great Charles
Street, Birmingham.

Faraday Lecture on “ Sound Record-
ing—Home, Professional, Industrial and
Scientific Applications” by G, F.
Dutton, Ph.D., B.Sc.(Eng.), at 6 on
December 18th at the Town Hall, Bir-
mingham.

Western Centre—The Life and
Work of Oliver Heaviside” by Prof.
G. H. Rawcliffe, M.A.,, D.Sc.,, at 6 on
December 10th at the South Wales Insti-
tute of Engineers, Park Place, Cardiff.

British Institution of Radio Engineers
London Section.—** Electronic Ana-
logues of Physiological Processes ” by
W. Grey Walter, M.A.,, Sc.D., and
H. W. Shipton (Burden Neurological
Inst.) at 6.30 on December 13th at the
London School of Hygiene and Tropical
Medicine, Keppel Street, W.C.1.
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Scottish  Section.—* Automatic  Pre-
cision Temperature Recorders incorpor-
ating the Electronic Potentiometer ” by
C. H. Offord (Honeywell, Brown & Co.)
at 7 on December 6th at the Institute of
Engineers and Shipbuilders, Glasgow.

Merseyside Section.—* Multi-Station
V.H.F. Communication Systems using
Frequency Modulation” by W. P. Cole,
B.Sc., and E. G. Hamer, B.Sc. (G.E.C.
Research Laboratories) at 7 on Decem-
ber 6th at the Electricity Service
Centre, Whitechapel, Liverpool.

South Midlands Section.—* Improve-
ments in and relating to Loudspeaker
Design” by R. T. Lakin (Whiteley
Electrical) at 7.15 on December 12th at
the Corporation Street Civic Restaurant,
Coventry.

West Midlands Section.—* Design and
Application of Industrial H.F. Heaters ”
by F. W. Budge at 7 on December 18th
at  Wolverhampton and Staffordshire
Technical College, Wolverhampton.

Institution of Electronics

N. Western Branch.—“ The Use of
Cathode-Ray Tubes in Digital Com-
puting Machines” by T. Kilburn,
M.A, PhD, AM.IEE, at 7 on
November 30th at the College of
Technology, Manchester.

Southern  Branch. — * Germanium
Crystal Valves: Their Characteristics
and Applications” by B. R. Bettridge
(G.E.C)), at 6.30 on December Sth at
Southampton University College.

“Ionization and Nuclear Bombard-
ment” by Inst. Lt. Cdr. R. E. Ward,
A.C.G.I,, Wh.Sch.,, R.N,, at 7 on De-
cember 12th at H.M.S. Phcenix, Stam-
shaw, Portsmouth.

Television Society

“Television Receiver Design for
British and European Systems—a Com-
parative Study ” by Bryan R. Overton,
B.Sc., (Mullard Research Labs.) at 7 on
December 6th at the Cinematograph
Exhibitors’ Association, 164, Shaftesbury
Avenue, London, W.C.2.

Leicester Centre. — *“Wide - Angle
Scanning Circuits,” by A. J. Thorough-
good, at 7 on December 3rd at the
Leicester College of Technology (Room
104), The Newarkes, Leicester.

British Sound Recording Association

London Section.—Members’ Night:
Short papers given by members on
Hot stylus technique, Pickup design,
Pickup tracking and Magnetic tape
problems, at 7 on December 21st
at the Royal Society of Arts, 6, John
Adam Street, London, W.C.2.

Poritsmouth Centre.—* Building High-
Fidelity Amplifiers” by S. Goodsell, at
7.30 on December 20th at the Central
Library, Guildhall Square, Portsmouth.
Radio Society of Great Britain

Annual general meeting at 6,30 on
December 18th at the LE.E., Savoy
Place, London, W.C.2.
Engineers’ Guild

Metropolitan Branch. — Films:
“Voices under the Sea” (Cable &
Wireless), and “The Port of Man-
chester,” at 6 on December 6th at
Caxton Hall, London, $.W.1.
Institution of Works Managers

Glasgow Branch.—* Electronics” by
a representative from Ferranti, at 7.15
on December 17th at the Institution of
Engineers and_Shipbuilders in Scotland,
39, Elmbank Crescent, Glasgow, C.2.
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VALVE CATHODE LIFE

New Explanation for Apparent

Deterioration—and a Remedy

T is generally supposed that the lives of oxide-
I coated cathodes are only moderate; it may there-
fore come as a surprise that, in an investigation
of the life records of repeater valves made by Standard
Telephones and Cables, no evidence could be found
to put a definite term to the cathode lives. The con-
clusion seems to be that the emission continues
indefinitely.'

However, an effect has been found that could easily
be mistaken for a drop in the emissivity. This is the
formation of a resistive barrier between the cathode
core and the coating, which causes a feedback and
thereby a change in the measured characteristics. The
effect seems to occur so universally that the study of
cathode life almost becomes a study of this resistance.
When the life history of a valve shows a deterioration
in working current, bias, or mutual conductance, it is
perfectly feasible to postulate such a cathode resistance
of sufficient magnitude to explain the change. If this
be done, one would expect the required resistance to
be inversely proportional to the cathode area.

In Fig. 1 is shown the life history of three valve
types in terms of such a cathode resistance. The
resistance is brought on to a common basis, i.e., for a
cathode area of one square centimetre, and is derived
from the observed change of mutual conductance
during life. Two of the types are small r.f. pentodes
and the third is an r.f. pentode of somewhat greater
rating—it has a 5-W cathode (triple-carbonate on
0 nickel) and a mutual conductance of 6.5mA/V at
its usual working anode current of 38 mA. All three
can be regarded as normal receiving-type valves,

It will be seen that the resistance builds up to a
saturation value of about 40 ohm-square-centimetres
for all three types, with a surprisingly sharp angle
where the rise meets the saturation level.

The resistance grows in a similar way for many
other types; the three valves shown have been chosen
because it happens that the tests have been continued
long enough to show the saturation level clearly. All
the life histories that have been examined can be
explained by the hypothesis that a cathode -esistance
builds up to 40 ohm-square-centimetres and then stays
constant.

It is important to realize that the suggestion is that
no change takes place in the emissivity of the cathodes,
but that in all valves the resistance grows to a certain
value and then stays constant. It may, or may not,
change the measured characteristics appreciably,
according to the design of the valve. But all valves
grow the resistance and then stay without change
indefinitely.

Are there any reasons for supposing that such a
resistance exists physically?

C. C. Euplesfield,
95-102.

Llectrical Conntnunication, June, 1951, pp.
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By C. C. EAGLESFIELD, MA. AMIEE"

A way of detecting it is to measure the mutual con-
ductance at a high frequency (greater than about
5 Mc/s) as well as at a low frequency (less than about
50kc/s). With a new valve, there is no difference
but with an aged valve the high-frequency mutual
conductance is the greater. Such a difference is only
to be explained by a resistance shunted by a capacxt-
ance having been formed at the cathode.

The double-frequency method has been used to
measure the cathode resistance of a number of valves
that had deteriorated during life, supposedly for a
drop in emission. In every case, a resistance was
found and the resistance was approximately that
required to explain the change in characteristics.

Growth of Cathode Resistance

-

Two possible causes have been suggested for the
growth of the resistance: a mechanical theory by
Raudorf and a chemical theory by Eisenstein.

Raudorf’s theory® is that with age the coating
shrinks away from the core, leaving contact between
coating and core only at minute discrete spots. The
reduction of contact area explains the resistance, which
is localized round the contacts, and the high capacit-
ance is explained by the close spacing between the
core and the body of the coating. Raudorf associated
the shrinking of the coating with a network of fine
cracks that he observed on the outer surface of the
coating of aged cathodes, and stated that he found flat
cathodes much superior to round cathodes.

Eisenstein’s theory® is that a resistive film is formed
at the interface of core and coating by the formation
of compounds of barium and core impurities. These
impurities are deliberately included in the core metal
as reducing agents to promote activation: the most
usual are silicon and magnesxum and their effect is to

* Standard Telephones and Cables.

2 W, Raudorf, Wireless Engineer, October, 1949, pp. 331-337,
and May, 1950, p.

A Exsenstem. Wzrel.ess Engineer, March 1950, pp. 100-101.

Lyl
2 60
=
Wy 50 >
z= 7
=E 40
ny /
g4 30
ococ /
g3 7 7
27 10HA -
S -l

(=]

0 4 8 12 16 20 24 28
LIFE IN THOUSANDS OF HOURS

Fig. I. Growth of cathode resistance dunng life for three

types of valves.

505

WwWwWw americanradiohistorv com


www.americanradiohistory.com

release tree barium. Eisenstein regards barium-
orthosilicate as the most important cause of the
resistance.

To the writer it seems that Eisenstein’s theory is
more probable and contains fewer inconsistencies.

It is doubtful whether the resistance could be cured
in the manufacturing process—and in any case every
trial experiment would take many thousands of hours
to complete, as can be seen from Fig. 1. This being
so, it is worth while considering what can be done
in the design of apparatus to reduce the effect of the
resistance, on the assumption that all present valves
have it and all future valves will have it, for an
indefinite time ahead.

The known facts can be summed up by saying that
within six months to two years running, valves will
change from their inital state to a final state in which
they have a cathode resistance shunted by a
capacitance,

Remedy in Circuit Design

Measurements on valves in their final state suggest
average figures of 40 ohm-square-centimetres for the
resistance and 0.0054F per square centimetre for the
capacitance. It has been verified that the resistance is
linear up to a loading of 40mA per square centimetre.
The resistance is temperature dependent, but as there
is little difference between the cathode temperatures
of one valve type and another, this need not concern
the user.

The user will probably not know the coated arca
of the cathode of any particular type of valve, but he
may estimate it from the rated heater power, on the
basis of 3W per square centimetre.

The easiest way to deal with this problem is to con-
centratc on the two states of the valves: if the
apparatus is satisfactory for both states, it seems a fair
deduction that it would be satisfactory during the
period of growth. The designer may proceed with a
trial design, based on the valves in their new state. He
then estimates the resistance and capacitance that will
grow at each cathode and, by experiment or calcula-
tion, tests whether the design is still satisfactory.

It is hardly possible to give very general instructions
on how to choose circuits that will prove satisfactory :
each case must be considered on its merits. However,
consideration suggests that a liberal use of feedback
gives the best chance of success. The reason is that
the feedback produced by the life-impedance depends
on the valve’s effective mutual conductance and a per-
manent feedback effectively reduces the mutual con-
ductance. A rough rule is that the permanent feed-
back should swamp the life-impedance feedback.

Take, first of all, a rather simple case, a single valve
used for Class A amplification at high radio fre-
quencies. Since the life-resistance is adequately by-
passed by the life-capacitance, it will cause no feed-
back, but will only alter the bias conditions. This is
casily allowed for by using a cathode resistor large
compared with the life-resistance to provide bias.
This usually gives excess grid bias, so the grid is
returned, not to earth, but to a positive point. By
this very simple device the valve’s running conditions
can easily be kept almost the same for its two states.

Now consider an amplifier for audio frequencies. It
is not likely that the valves for this service will show
particularly large changes during life, as there is little
need for a high ratio of murual conductance to heater
nower. The feedback due to the life-impedance will
be constant over the.audio-frequency band. To reduce
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distortion, it is customary to provide a strong feed-
back from the output of the amplifier to an early
stage and this would probably swamp the life-feed-
back. It seems likely that little modification would
be needed to most audio-frequency amplifiers to make
them satisfactory.

It thus seems that where the application involves
frequencies cither very high or very low there should
not be any great trouble. A more difficult case is the
video-frequency amplifier, partly because the life-
feedback then varies over the band and partly because
the valves likely to be used are just those most
susceptible to the effect.

Such amplifiers are normally required to have a flat
frequency characteristic, and 1t is therefore necessary
to compensate for their natural tendency to fall off at
the higher frequencies. This is often done by increas-
ing the effectiveness of the inter-stage coupling at the
higher frequencies, but another way is to provide a
{requency-dependent feedback, and this seems a better
way for our present purpose.

Considering a single stage, the compensating feed-
back may be a resistance and capacitance in shunt in
the cathode lead. Now there is usually a range of
feedback for which the overall result is much the
same, i.e., the same stage gain and frequency charac-
teristic can be got by using high forward gain and
high feedback or low forward gain and low feedback.
It may thus be possible to swamp the life-feedback.

Where there are a number of stages, it must be con-
sidered whether to use feedback over several stages, at
each stage, or a combination of both.

If great linearity is required in the input-output
voltage characteristic, then feedback will be needed for
this purpose. Such a requirement arises in multi-
channel carrier amplifiers. For this case, it may prove
best to use frequency-dependent feedback at each
stage and frequency-constant feedback over the whole
chain.

STANDARDS FoR DRY
BATTERIES

A NEW British Standards specification, BS1766,

dated 1951, recently issued, prescribes the dimen-
sions and performance of dry batteries for use in
domestic radio receivers. The performance tests
recommended are for their use in a temperate climate,
such as prevails in the United Kingdom, and will not
be applicable to tropical or arctic conditions. The
nced for this specification has arisen as cxperience
has shown that the provisions in BS397, “ Leclanché-
type Primary Cells and Batterics” do not fully meet
the present-day requirements for domestic radio bat-
teries. To avoid misunderstanding, definitions are
given of the type of primary cell covered by the speci-
fication.

In the section devoted to tests it 1s laid down that
for h.t. batteries the end-point, which determines the
life of the battery, shall be at 55 per cent of the
nominal voltage, and for 1.t. batteries when the voltage
per cell falls to 1.0V. An alternative of 1.1 V is men-
tioned also.

Provisions are made, inter alia, regarding shelf
life” and the types of terminal connections, sockets
and otherwise, to be used and their position.

Copies are obtainable from the British Standards
Institution, 24, Victoria Street, London, S.W.1, and
the price is 2s, including postage.

WIRELESS WoORLD. DECEMBER [951]
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Oscilloscope “Hum®

Some Power-supply Troubles
By W. TUSTING

N the course of constructing an oscilloscope the

writer met with considerable difficulty from mains

hum of a kind which is rarely referred to in print,
and it is thought that an account of the steps which
led to its removal may be of value to other experi-
menters. The difficulty arose out of the stray field
of the mains transformer and, in spite of the presence
‘of a well-made screen around the tube, an unwanted
deflection of no less than 0.75in was found! It is,
of course, very well known that the leakage field of
a mains transformer is liable to cause such an un-
wanted deflection and it is commonly stated that it
is necessary either to space the transformer widely
from the cathode-ray tube or to fit the tube with a
mumetal screen. The phrasing usually adopted leads
one to believe that if a mumetal screen is used the
position of the transformer is unimportant. There is,
too, an idea existing that all tube screens are mumetal
or its equivalent.

"The oscilloscope was built on the stripped chassis
of an ANP4 Loran Indicator Unit using the 5CP1
tube of this unit with its screen. This tube is a 5-in
type with a post-deflection accelerator. It is rated
for 2kV on the final anode and an additional 2kV on
the post-deflection electrode. However, in this in-
stance the final anode and the post-deflection elec-
trode were joined together and operated at a little
under 2KkV, since this was found to give adequate
brightness.

An h.t. supply of some 350V was needed for am-
plifiers, time bases, etc., and as a suitable transformer
was available it was decided to take the e.h.t. supply
from this also, through a voltage-multiplying circuit
using metal rectifiers. This saved the provision of a
separate eh.t. transformer or, the alternative, re-
winding the general transformer to include an eh.t.
winding.

The basic circuit of the power-supply unit is shown
in Fig. 1 and is of a type discussed by A. H. B.
Walker.! Since it was intended to use direct coupling
between the amplifiers and the deflector plates the
final anode of the tube had to be taken to a point
about 250 volts above earth. The total voltage avail-
able for the tube is thus about 250 volts more than
the output of the voltage-multiplying rectifier.

The chassis of the Indicator Unit takes the form
of a steel tray of 2 in under-chassis depth. There is a
steel front panel carrying the mounting for the front
end of the tube and two upper sub-chassis. These
are at about 1in below the level of the tube axis and
one on each side of it. They are shaped roughly to
the tube contour on one side and have attached ver-
tical pieces which bolt to the lower chassis. At the
rear they carry the back tube mount. The tube has
a metal screen fitting it which is quite elaborately and

t «Television E.H.T. Supply,” Wircless World. April and May
1948, pp. 120 and 169
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solidly constructed. The general form of the chassis
is sketched in Fig. 2.

In view of this screen no hum trouble was expected,
but as a precaution the mains transformer was
mounted as far from the tube as possible. A rectan-
gular hole was cut in the lower chassis at the back
and the transformer mounted beneath the chassis with
only the upper half of the bobbin projecting through
The clearance between the bobbin and the underside
of the c.r. tube was about 4in.

Initially, the tube was operated at 1.75kV and a
vertical deflection of 0.75in was found and was due
solely to the external field of the mains transformer.
1t is very easy to determine whether or not a deflec-
tion is produced by a magnetic field. If the deflection
is unaffected by rotating the tube it is due to a mag-
netic field, whereas if it rotates with the tube it is
caused by a voltage on the deflector plates. Of course,
if the screen around the tube is not symmetrical and
it is rotated with the tube the pattern will vary some-
what even when only a magnetic field is present.

A spurious deflection of 0.75in is, of course, in-
tolerable. The most that could be allowed would be
about 1 mm, and even this is too great.

Operation with no tube screen at all was tried. The
deflection was then 1.35in. The screen was thus
giving only 2.5db attenuation of the stray field and
was, practically speaking, useless. A mumetal screen
was then tried. This was one made for a VCR97
tube and did not fit the SCP1 properly. However, it
covered the tube from the base up to the side-con-
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Fig. . Circuit of power supply unit.

Fig. 2. Generai form of oscilloscope chassis.
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A T

In view of the fact that some other
oscilloscopes were free from this
trouble, in spite of there being no

greater spacing between the tube and
transformer, it was thought that the
particular form of the chassis might
be responsible. The two sub-chassis
on either side of the tube were of steel
and connected through vertical steel

supports to the main chassis on either

side of the transformer. The erection

resembled a pair of pole pieces and it

was thought that they might be acting

(b)

as such. However, their complete re-

t

Ve —]

Left: Fig. 3. Transformer laminations (a) T and U pieces ; (b) cut into L

pieces. Right : Fig. 4. Connections of astatic transformer.

nector on the flare. This brought the deflection down
to } in only, making its attenuation about 23 db.

This screen is made in two pieces, as two half-
cylinders with attached flares. The two halves over-
lap for about Zin, but it was found that the joins
affected the screening and that the screening was
best when the two joins were in the horizontal plane.
This is reasonable, because with a vertical spurious
deflection the magnetic field is horizontal.

The enormous difference between the two tube
screens made it obvious that the original one was not
mumetal at all, and that it was quite useless for screen-
ing against a 50-c/s field. A second mumetal screen
was obtained and fitted outside the first one in the
hope that the deflection would again be reduced by a
factor of the same order. However, this merely gave
an improvement of some 25 per cent and reduced the
deflection to 3% in.

There were indications. that some field was passing
through the unscreened part of the tube in front of
its side-connector. A screen for this was, therefore,
fabricated out of a VCR97 screen. This was cut with
shears and a flare made from four overlapping pieces.
These were held together by narrow strips of mumetal
passed through pairs of holes and turned over, rather
like the wire staples used for holding papers together.
The new flare was held on to a normal VCR97 screen
by six screws and nuts.

This screen gives almost complete coverage of the
tube, save, perhaps, for an inch back from the screen.
It is probably not as effective as one made for the
job because of the number of joints. Also mumetal
needs heat treatment after working. It was thought,
however, that the small amount of gentle bending, cut-
ting with shears and drilling which the metal received
would not seriously affect its properties.

This new screen reduced the deflection to s in, some
29db less than that with no screen; the screen was
26.5.db better than the original one. This was a great
improvement and brought the oscilloscope to the state
of being usable although the deflection was still too
great to be satisfactory. It was estimated that a further
reduction by a factor of at least 5 was necessary.
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moval and also the removal of the
front panel made no measurable
difference.

It was now evident that something
would have to be done to the trans-
former. Experiment was made diffi-
cult by the fact that no alternative
tube supply was available and, since
trouble had not been expected, all
the other components had been
mounted on the chassis around the
transformer.

The original mounting was with the
laminations horizontal and in contact with the chassis,
the core lying fore-and-aft. With some trouble the
transformer was turned through a right angle so
that the core lay across the chassis. The only effect
of this was to turn the deflection from a vertical to
a horizontal trace, the magnitude being hardly altered.

350 -0 -350V

Transformer Stray Field

The puzzle of why this unwanted deflection did not
occur in other oscilloscopes remained and one of them
was examined in some detail. This oscilloscope had
two transformers, one for the h.t. and the other for the
eh.t. supplies. They were similar in size and sym-
metrically disposed with regard to the tube. It
occurred to the writer that their external magnetic
fields might be in opposition in the region of the tube
and the experiment of reversing the primary connec-
tions of one of the transformers was tried.” This at
once produced a spurious deflection of the same order
of magnitude as that in the other equipment.

It is clear, therefore, that with transformers of
normal construction it is better to use two than one
and to pole their primaries so that their external fields
are in opposition. It is clear, too, that for maximum
effect the two transformers should be physically as
alike as possible and have equal magnetizing currents,
but the secondary turns need not be the same. The
transformers should be mounted symmetrically with
regard to the tube and as close together as possible.

The use of two transformers instead of one bigger
one is definitely an advantage from the point of view
of hum from their magnetic fields. Even with
identical transformers, however, complete cancella-
tion of the field cannot be obtained unless they occupy
the same physical position and this is impossible.

In practice, the use of two identical transformers
(identical save for their actual secondary turns) is
inconvenient and usually takes up a great deal of space.
If the transformers are dissimilar the hum reduction is
less and their placing may be critical.

It is better, therefore, to use a so-called astatically
wound transformer.  This has a rectangular core with
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a single window and is built up from L laminations
instead of the usual T and U or E and I pieces. The
windings are in two bobbins on opposite limbs of the
core and all windings are split equally between the

two. They are connected in series to be series-aiding
around the core, but the external fields are 1n
opposition.

The properties of such a transformer are obviously
better than those of two ordinary ones because the
two sets of windings can be much closer together.
Moreover, the total volume required is less. It was
decided, therefore, that the proper thing to do was to
make an astatic transformer in spite of the labour
involved. No suitable laminations were found in the
lists—the nearest would have made the transformer at
least an inch too big for the available space. It was
decided, therefore, to use the existing laminations
(M. & E. No. 60) cut in half. They are as shown in
Fig. 3(a) and by cutting along the dotted line a set
of L pieces (b) is obtained. The cut edges all come
on the outside and so any irregularities do not affect
the joint in the magnetic circuit.

The stack height is double that of the existing trans-
former so that the volume of iron is unchanged as
are also the length of the magnetic path and the core
area. The same turns per volt are thus needed for the
same flux density in the core. The window area is
unaltered, so that the same turns can be accommo-
dated. However, with two bobbins instead of one
there is rather more waste space needed for insulation
between coils and between coils and the iron.

The existing bobbins had rather a large clearance
between the outside of the coil and the iron, however,
and being wound in sandwich form there was a lot of
waste space from the end cheeks of sections. It was
felt, therefore, that there would be no difficulty in
accommodating the turns. The mean length of turn
came out somewhat greater and was reflected by an
increase of the copper losses. This would tend to
increase the working temperature, but to offset this the
surface area of the windings was rather greater.

The transformer was rewound on these lines, there
being two identical bobbins with the primary on the
inside and the h.t. secondary outside this and the lL.1.
windings outside the lot. The h.t. winding in each

MANUFACTURERS®

Ediswan Valve Manual in two loose-leaf books; Volume
1 for Mazda receiving valves and cathode-ray tubes,
Volume 2 for transmitting, industrial and special types.
Available from the Edison Swan Electric Co., Ltd., 155,
Charing Cross Road, London, W.C.2, at 7s 6d complete.

Industrial Timers described in leaflets from Allied
Electronics, Ltd., 28, Upper Richmond Road, Putney,
London, S.W.15.

Holme Moss Mast; constructional details given in an
illustrated brochure from British Insulated Callender’s
Construction Co., Ltd., 21, Bloomsbury Street, London,
Ww.C.1

Coin-operated Radio equipment for hotels, blocks of
flats, etc., outlined briefly in a leaflet from Hadley Sound
Equipments, Ltd., Cape Hill, Smethwick, Staffs.

Geiger Counter and Oscilloscope tubes; technical
details in a leaflet from 20th Century Electronics, Ltd.,
Dunbar Works, Dunbar Street, West Norwood, London,
S.E.27.

Quartz Crystals in evacuated glass envelopes; a leaflet
giving brief details of the types made by Standard Tele-
phones & Cables, Ltd.,, Connaught House, Aldwych,
London, W.C.2.
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bobbin was split into two sections. Since the two
halves of a 350-0-350V winding carry current alter-
nately and not simultaneously a balance in the external
field is only obtained if each half is split into two
sections of which one is on each bobbin. (See Fig. 4.)

Both bobbins were wound identically and one was
turned around in assembling them on the core so that
the coils were in series-aiding when the outer of one
winding on one bobbin was joined to the outer of the
corresponding winding on the other bobbin.

From the point of view of stray field this transformer
was completely successful. With the mumetal screen
there was no observable deflection of the spot. With-
out any screen around the tube at all the deflection
was only about z%in high.

The form of the hum on the screen was not the
sarne with the two transformers, however. With the
original one it took the form of a vertical or horizontal
line according to the position of the transformer. With
the astatically-wound component it formed a rectangle
about 4mm high and 1.5mm wide. This is obviously
due 1o two fields in different directions with a phase
displacement between them, the rectangular picture
being due to waveform distortion. The precise
mechanism is a little obscure.

Taking the diagonal, 42.5mm=0.168in, as a
measure of the hum amplitude, the improvement due
to the astatic transformer is 1.35/0.168=8 times, or
18db. As compared with the starting point a total
improvement of 44.5db in the hum level had been
achieved—26.5 db from replacing the original tube
screen by one of mumetal and 18db by replacing the
original transformer by one wound astatically. The
hum deflection, which is too small to measure, should
thus be 44.5 db below 0.75in, or 0.75/168 =0.0045 in=
0.1mm. This is considerably less than the spot size
and is entirely satisfactory. ¢

Although not strictly relevant to the subject of this
article it may be worth mentioning that considerable
difficulty was experienced from leakage between the
heater winding for the c.r. tube and other windings.
The full e.h.t. voltage exists between them and as the
e.h.t. supply is of high impedance quite a small leakage
reduces the voltage greatly. It was found essential to
impregnate the windings to keep down the leakage.
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Aluminium Wire data sheets in a folder from Aluminium
Wire & Cable Co., Ltd.,, 37, Thurloe Street, South
Kensington, London, S.W.7.
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The Automatic Coil Winder & Electrical Equipment Co.,
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catalogue from Aerialite, Ltd., Castle Works, Stalybridge,
Cheshire.

Meter Making illustrated in a booklet published to mark
the Golden Jubilee of Everett Edgcumbe & Co., Ltd,
Colindale Works, London, N.W.9.

Car Aerial, telescopic turret type, described in a leaflet
from E. K. Cole, Ltd.,, Ekco Works, Southend-on-Sea,
Essex.
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Electrolytic Capacitors

Principles of Operation and Some Recent Developments

By G. W. A. DUMMER. uB.k. MLEE.

since the first electrolytic capacitor was made in

Germany and nearly ninety years since the
principle was first noticed. The oustanding advantage
of the electrolytic capacitor is its large capacity in a
small volume. Looking at a modern compact electro-
lytic capacitor, a capacity of 8uF at 450 volts (working)
In a container }in diameter and 2tin long seems in-
credible when the paper equivalent is considered, and

I T is strange to think that it is nearly seventy vears

n Fig. I. Forming current for constant voltage
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at low voltages the capacity comparison is many times
greater. Even this does not compare with results now
being obtained on new developments such as the
tantalum electrolytic capacitor described later in this
article.

The large capacity comes from the very thin film of
dielectric used—of the order of 10°cm (or a few
millionths of an inch). Capacity is determined by the
well-known formula:

KA
C=0.0885 T-/lHF (for a flat plate capacitor)

where K=dielectric constant (about 12 for electro-
Iytic capacitors)

A=area of one plate in sq cm.

T =distance between plates in cm.
Hence if T is very small the capacity will be very large.
The method of making this thin film is by anodic
oxidation. Certain metals, notably aluminium, tanta-
lum, vanadium, magnesium, bismuth and antimony
are readily coated with a film of dielectric by an
electrolytic “forming” process. If an aluminium
electrode is placed in a solution of ammonium borate
and a constant voltage applied, the initial current will
be high but will gradually drop as the dielectric film
forms (see Fig. 1).

The forming process consists of the deposition of
a thin film of aluminium oxide on the surface of the
plate. In modern practice the anode foil enters a
tank of electrolyte with a constant voltage applied and
continues passing through the tank until the required
thickness of film is produced.

The strength of the film is remarkable. A p.d. of
100 volts across a film of 107°cm represents a
dielectric strength of 10 million volts per cm, which
is beginning to approach the theoretical strength pre-
dicted by the ionic theory of crystals, which otherwise
has never been approached in practice. The maximum
capacity obtainable with a given anode surface area is
inversely proportional to the voltage used in the
forming process, i.e. the film thickness depends on
the forming voltage. ILow-voltage capacitors have
thinner films and therefore a higher capacity/volume
ratio than high-voltage capacitors. The thickest film
is formed at about 600 volts, which sets a limit to the
maximum working voltage obtainable of about 500 to
550 volts (at room temperature), as the working voltage
is approximately 90 per cent of the forming voltage.
Ripple voltage must be included in this where the
capacitor 1s being uscd for rectifier smoothing. It can
also be seen from this that the surge voltage is limited
in this type of capacitor.

Present Types

There are three main types of dry electrolytic
capacitor in use today, those using a plain foil anode.

WIRELESS WORLL, DDECEMBER 1951
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those with an etched foil anode and those with a

sprayed gauze anode. The latter two have greater

capacity in the same volume because the anode surface

is roughened, thus providing greater area. The

essential parts of an electrolytic capacitor are:—

1. The aluminium foil—Positive or anode.

2. The oxide film—Dielectric.

3. The electrolyte (usually a paste of glycol and
ammonium tetraboratc—Negative or cathode.

4. Spacers—Neccessary to separate the negative elec-
trode and anode film from direct contact.

5. A second aluminium foil—A contact elcctrode to
the electrolyte.

A plain-foil dry electrolytic capacitor is made by
first forming a coating of aluminium oxide on both
sides of an aluminium foil about 0.002in thick, Two
strips of aluminium foil are used (the formed foil as
anode and the plain as contacting electrode for the
electrolyte cathode) separated by two layers of porous
paper soaked with electrolyte. This assembly is rolled
up, the ends closed with wax and then sealed into a
metal container.

Reversible electrolytic capacitors are also made by
pre-forming both the aluminium foils and bringing
out separate contacts. Each film is effective during the
half-cycle that the other is ineffective.

The etched foil type is similar in construction, but
the anode foil is mildly acid-etched before forming.
This increases the surface area, and as the electrolyte
is a paste it can adhere closely to the anode contour.
It is essential to control the etching process closely
so that “thin” spots are not left on the foil and also
to ensure that no acid is left which might contaminate
the foil.

The sprayed gauze anode type consists of a fine
cotton gauze on which is sprayed pure aluminium
from a metal spraying pistol. The eifective area is
still further increased by this method, but again careful
control is needed.

The principal characteristics may be considered
as:—

1. Capacity and the effect of temperature and
frequency.

2. Power factor and the effect of temperature and
frequency.

3. Leakage current and the effect of time, temperature
and voltage.

Taking a typical capacitor, Fig. 2 shows the
variation in capacity due to temperature and frequency.
It is interesting to compare this curve with that given
later for a tantalum capacitor (Fig. 6).

The safe working voltage of the capacitor is
determined by the leakage current/voltage character-
istic. It will be seen from Fig. 4 that the limit of safe
working occurs at about 400/450 volts in this case.
Over this voltage the leakage current rises rapidly and
breakdown soon sets in.

The leakage current also increases with increase of
temperatur: and becomes very large as breakdown is
approached. The leakage current/temperature curve is
similar in shape to the leakage current/voltage curve.

In general, th. disadvantages of electrolytic capaci-
tors may be summed up as the high power factor
(about 10 times that of an average paper capacitor),
the variation in capacity (selection tolerances of —20%
to+50% of the nominal value may be possible) the
small safety factor, and the high leakage current.

The great advantage of electrolytic capacitors is, of
course, the very high capacitv/volume ratio and for
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smoothing, decoupling and bypass capacitors this
advantage may outweigh all the disadvantages.

New Developments

During the last few years considerable experimental
work has been done in obtaining greater surface area
on the anodes and on the use of new anode materials
and new electrolytes. It has been known for some
time that an increase in the purity of the aluminium
foil used would improve the life of the capacitor, but
the effect of the various impuritics present in the metal
has yet to be fully investigated.

One of the most promising new developments is the
tantalum electrolvtic capacitor A photograph of onc
of the units is shown =n Fig. 5 showing a comparison
with a modern clectrolytic capacitor of similar
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capacity. The capacitor is made by vacuum sintering
a capsule of pressed powdered tantalum and mounting
it inside a silver cup containing sulphuric acid as
electrolyte. These capacitors are therefore essentially
“wet” electrolytic capacitors. The tantalum is the
anode and the silver cup the cathode. The unit is
sealed by pressing cathode and anode together over
a ring of polytetrafluorethylene (P.T.F.E.), which
serves as an insulating washer. P.T.F.E. is necessary
owing to the very wide working temperature range
of the capacitor, ordinary plastics would frecze or
melt at the temperatures at which this capacitor is
capable of working. The capacity/temperature
characteristic is given in Fig. 6 and it is interesting to
compare this with Fig. 2.

The power factor is approximately 0.08 and the
leakage current. is very small indecd, of the order of

PHONETIC

N view of the introduction by the International Civil
Aviation Organization on November 1st of a new
phonetic alphabet for use in aeronautical radiotele-
phony, we feel readers will be interested to be able to
compare this with those used in the Services and that
agreed at Atlantic City for the maritime mobile radio-
telephone service.

The pronunciation of the words in the new word-
spelling alphabet, which is the first listed below, is
generally as in English, but, as is indicated by heavy
type, in one or two cases the stressed syllable
differs from normal practice. Where the pronuncia-
tion differs from normal English it is shown in
parentheses.

This list replaces in civil aviation the well-known
Able-Baker list (shown in the second column) which,
incidentally, may still be used on request by aircraft
until next October. It will be recalled that these spell-
ings, which differ slightly from those used before 1939,

I.C.A.O. Services Atlantic Cy.

A Alta Able Amsterdam

B Bravo Baker Baltimore

C Coca Charlie Casablanca

D Delta Dog Danemark

E Echo Easy Edison

F Foxtrot Fox Florida

G  Golf George Gallipoli

H Hotel How Havana

1 India Item {talia

] Juliett Jig Jerusalem

K Kilo (Kee-lo) King Kilogramme

L Lima (Lee-ma) Love Liverpoo!

M  Metro Mike Madagascar

N  Nectar Nan New York

O  Oscar Oboce Oslo

P Papa Peter Paris

Q  Quebec (Kibbeck) Queen Quebec

R Romeo Roger Roma

S Sierra (Sec-erra) Sugar Santiago

T  Tango Tare Tripol

U  Union Uncle Upsala

\Y Victor Victor Valencia

W Whiskey William Washington

X  Extra Xray Xanthippe

Y  Yankee Yoke Yokohama

Z Zulu Zebra Zurich
I S
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10#A at room temperature. They should not normally
need reforming during their life. The price of the
capacitors will necessarily be high owing to the high
cost of tantalum.

Dry tantalum capacitors (using tantalum in foil
form) are now available commercially in the U.S.A.
They are rated at 150 volts and are made in values
from 0.02¢«F to 1.00F. They are extremely small
(1.01F is szin dia. by 1.0in long) and the have an
operating temperature range of —55° to +85°C.

There is no doubt that both these capacitors repre-
sent an outstanding advance in technique, but it will
be some time before prices become comparable with
normal types, if ever! There are, however, occasions
when extremely small, efficient and reliable capacitors
must be used and it is in these fields that the tantalum
capacitor will become indispensable.

ALPHABETS

were employed by the Allied Forces during the war
and have since been approved by the North Atlantic
Treaty Organization. The Able-Baker list is, of
course, that authorized for use between British ships
and coast stations and, for that matter, all “ wireless
installations licensed by the P.M.G.” It should be
pointed out that the Atlantic City Convention permits
stations of the same country to use “ when communi-
cating between themselves, any other table recognized
by their administration.”

There is also a third variation—that agreed at the
1947 Atlantic City Conference for international use in
radiotelephony when it is necessary to verify a letter
by analogy, and this is given in the last column.

One change from existing practice in the pronuncia-
tion of numbers is introduced in the new I.C.A.O.
procedure. The number 3 is to be pronounced
“tree” instead of “thuu-ree.”

TELESCRIBE IN CIVIL AVIATION

HE experimental air traffic control unit, established by

the Ministry of Civil Aviation at London airport to
try out new ideas in handling aircraft movement informa-
tion, is investigating the possibilities of the Mullard
Telescribe system for this purpose.

A rapid and accurate means of transmitting details of
the movement of aircraft between units of a control
organization such as exists at London airport is essential
for the efficient operation. Owing to the density of air
traffic, telephones are becoming too slow and alternative
methods are being sought.

The advantage of the Telescribe is that written messages,
printed matter, plans, photographs or sketches can be
transmitted with equal facility to a distant point and
reproduced on a cathode-ray tube, or tubes.

The material to be transmitted is written, or placed, on
a sheet of glass which is scanned from below by a spot
of light projected from a small c.r. tube in conjunction
with an optical system. The light reflected from anything
placed on the glass screen is picked up by a photocell,
and the electrical signals produced are amplified and passed
to the distant point where they are used to modulate a
television-type receiving tube and so reproduce an exact
replica of the original. Written messages are actually
transmitted letter by letter as they are written on the
glass. Speed and accuracy are assured. Synchronized, or
common, time bases are used for both c.r. wubes.
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Ringing-Choke

Part 2 —Voltage

and Regulators

I o +
~

Fig. 6. Voltage-doubler
rectifier connected to @
ringing choke.

T appeared in Part 1 that, using a half-wave
rectifier and for a given required voltage regula-
tion, the input power needed is proportional to the

output power. When good basic regulation is required,
the ratio of stored energy to output energy per cycle
must be large. In addition, on account of the un-
avoidable circuit capacitance the stored energy is
proportional to the square of the output voltage and
at a high voltage may become greater than is necessary
for the required regulation.

An economy of input power can then be achieved
by using a voltage-multiplying rectifier. With a
doubler, for instance, and the same circuit capacitance,
the stored energy need be roughly one-quarter only
of that with the half-wave rectifier. The regulation
will, of course, be four times as bad, but this may or
may not be important. If it is, a voltage-regulating
circuit can be provided with any form of rectifier.

The use of a regulator has the advantage of per-
mitting the design to be carried out for maximum
economy without regard to the basic regulation. It
is not suggested, however, that the use of a regulator
is always necessary or advisable. It necessarily
contains quite a few components and so increases not
‘only the cost but the chances of a fault, If the basic
regulation is nearly good enough, therefore, it may be
better to improve it by increasing the input power.

The basic circuit of a doubler is shown in Fig. 6
connected to the ringing-choke circuit. As before, we
assume that the rectifiers are perfect and that C, and
C, are infinitely large ; these capacitors are charged in
operation to the steady voltages V, and V, with the
polarities indicated on the diagram. As in Part 1, the
peak voltage on the tuned circuit is V,, and the circuit
has stored energy W 1L:,2 = 4CV .~

The right-hand side of the diode D, is above earth
by V,. The left-hand side is above earth by the
tuned-circuit voltage plus V. ; D, conducts when the
two become equal ; that is, when the voltage across C
reaches V V,. The energy then stored in C is
31C(V, — V)* and so the energy lost by L to the
capacitors of the rectifier circuit is

C Va2 — (V. — V)7

This is on the first positive half-cycle and C is left
with energy $C(V, — V,)* when D, ceases to conduct
and the voltage falls because L has lost all its energy.
The energy in C is transferred to the inductance and
then back to C again, this time charging it negatively
for the first negative half-cycle of oscillation. When

WIRELESS WORLD, DECEMBER 1951

EH.T.

Doublers

yystems

By W. T. COCKING, M.LEE.

the voltage reaches — V, the diode D, conducts. The
energy then stored in C is 3CV,* and the energy in L,

which is
1CU(V, — Vy)* — V7]
passes to C,. The total energy passed to the reservoir
capacitors is the sum of the two ; that is,
GV, — Vi)
The load takes current ;, at vcltage V, for the time 7,
50 we have

WC(V,? — Vi3 = i,V

This leads to the expression
\Z [ W, :
N 1 W > .n ae ©)

which is the same as equation (3) for the half-wave
rectifier, except that V, is no longer the ourput voltage
but is merely the voltage across C,. As before,
W, and W, are the output and stored energies.

We have now to find the relaticn between V., and V|,
or between V, and V., whichever is the mcre con-
venient. We do this by considering the charge ¢

Fig. 7. Variation of V4/V,, Vo'V, with W /W, . The curves
for AVy'V, and AV, 2V represent the fractional voltage
regulation of V, and V.. The curves for V, apply also to a
half-wave rectifier.
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conveyed around the circuit. The energv supplied to
C, is ICV,*(1 — 2V, /V,) and is equal to ¢V, (see
Appendix) ; therefore

g 3CV(Vy/V, —2)

This charge is conveyed into C, when D, conducts
and removed from it to C, when D, conducts. The
load energy W, is equal to the supply to C, and this
is ¢V, and so

W, = ICV,(Vy/V, —2)
Re-arranging and substituting from (7) we get
V.: W V. 1
5 w5 25 - 0.. ®
VP W, Voo 1w, W

Being a cubic this equation is an awkward one and
we cannot easily see the relation between V,/2V,, and
W,/W.. However, if the latter term is very small the
relation is approximately

v, W,
2V, W, ©)

so that on light loads the regulation is the same as
that of the half-wave rectifier.

I+4

Voltage-Doubler Regulation

The precise relation of equation (10) is shown in
Fig. 7, where the solid-line curves show AV,/2V,, and
V./V. as functions of W,/W,, while the dotted-line
curves show AV,/V,, and V,/V,.. These apply for the
half-wave case and also for the voltage across C, for
the doubler.

The term AV, is defined by the relation V, -- AV,
= 2V, and represents the difference between the
output voltages on load and on no load. Examination
of these curves reveals what seems at first a surprising
thing. The regulation of the doubler is better than
that of the half-wave rectifier. The reason for this
is that the energy is withdrawn from the tuned circuit
during two half-cvcles of oscillation instead of only
during one. The regulation of the voltage V, across C,
is precisely the same as in the half-wave case for it is
fed from the tuned citcuit under conditions dictated
by the maximum energy loss. When D, conducts to
transfer charge to C,, however, the tuned circuit has

Fig. 8. Half-wave rectifier circuit with the basic form of a
voltage regulator.

+HT.

to supply only part of the total energy and the regula-
tion here depends on this part only and must be
better than in the case of V,. The total regulation is
therefore better.

Let us now see how the voltage-doubler fits into the
design of a regulated supply for 10kV at 100 pA ;
as before, - 100 psec and we aim at a regulation
of 2%. Let us assume that without the regulator a
regulation of 10% will suffice. Reference to Fig. 7
shows W,/W, — 4.3 and V,/V,, = 1.81 while equation
(7) gives V,/V,, = 0.88.

At full load (W, — 10-* joule) V, — 10/1.81

- 5.5kV and V, — 4.84 kV and the stored energy is
W. = 4.3 x 10~ * joule. The capacitance C should,
therefore, be 2W,/V,2=8.6 x 10-%/552 x 10°%

= 2.86 x 10~ F = 28.6 pF. The inductance L is
2W./i,° = 8.6 x 10-%0.152 — 382 x 10-® H
38.2 mH. Let us make E,, — 250 V and taking 90 V
for the minimum permissible anode voltage, we can
make E;, = 160V = L;7./7.; therefore,

T 38.2 x 0.15 x 107%/160 = 3.59 x 10-° sec
35.9 usec.

Therefore /, — 75 x 35.9/100 = 26.9 mA. The input

power is 250 x 0.0269 = 6.7 W of which 6.7 — 4.3

2.4 watts is anode dissipation in the valve.

These conditions are much more satisfactory than
those for the half-wave rectifier. The capacitance
needed is practicably large and because of the lower
value of V,, the input power needed is quite small.
The regulation is poor, however, so that we now have
to consider how a regulator may be provided to
improve it.

For simplicity, we first of all consider the half-wave
case, although most of what is said applies equally to
the doubler.

One form of regulator is shown in Fig. 8 added to
the circuit of Fig. 4. The coil L has an additional
winding L, and ideally the voltage across L, is 1/m of
the voltage across L. This voltage is applied to the
diode V, which acts as a peak rectifier and produces
across its load circuit R,C, a mean voltage nearly
equal to V,/m. In polarity the voltage makes the
diode anode negative to its cathode. This cathode is
returned through L, to earth, but in practice it may
be necessary tc return it to some fixed point above or
below earth to obtain the correct mean grid bias on V,.

The grid leak R, of V, is returned to the diode
anode. Therefore, the grid-cathode voltage V,; of V,
is negative by V,/im. Now V, depends on the lozd on
the e.h.t. circuit. Increasing the load makes V, fall
and as a result V,, becomes less negative. 1f the
input drive to V, is fixed, the instantaneous peak grid
voltage also becoines less negative and the peak anode
current rises. In its turn this increases the stored
energy and so V,. Although V, is still a smaller
fraction of V,, than at a lighter load the increase of V,,
makes the fall of V| smaller than it would be without
the regulator. The circuit is in its essentials an a.g.c.
circuit,

Now let us consider the precise effect of varying the
grid bias on V,. In Fig 9(a) the lines v, and v,
represent the zero and the cut-off grid-bias voltages.
If the input saw-tooth wave is ABC applied about a
grid bias v, the valve conducts only for the period for
which the wave is above the dotted line v, and the
peak current corresponds to B. The anode-current
wave is shown in Fig. 9(b) by 1.

Now if the bias is reduced and becomes v, the whole
grid-voltage wave is moved upwards in (a) and
becomes DEF. The valve conducts for a longer period
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and the peak current at E is greater.  The current wave

in (b) is 2.

1, T.
2
is the peak current, 7. is the conduction period and = is
the duration of one cycle of the input waveform.
Because . increases as well as 7,, 7, rises more quickly
than either. In fact, -, is proportional to 7, and
hence i, is proportional to the square of 7,.

This goes on with reducing bias until the valve runs
into grid current or bottoms or both. The first is
shown by GHKL in Fig. 9(a) and the resulting anode
current by 3 in (b). Once the flattening of the top of
the current wave occurs no further reduction of bias
can increase 7, and the regulator will cease to function.
Reducing the bias then merely shifts the region of
changing current to the left and increases the width of
the flat top. The mean current, however, increases
rapidly. If -, and =, represent the regions of increasing
and constant current, the mean anode current is

The mean anode current is i, where 7,

1’1, K . Ta
2 .,

Reducing the bias beyond a certain point thus has
the effects of making the regulator cease working and
making the anode current very large.

It is not difficult to work out the improvement due
to the regulator. As before, let V, be the output
voltage on full load, W, and W, be the stored energy,
while V,, is the peak voltage on no load with that same
stored energy (that is, the no-load peak voltage
without the regulator). The peak anode current
will be 7,. On no load with the regulator in action
let the output and peak voltages both be V,  and
the peak anode current 7,’. Let the mutual conduct-
ance of the valve be g,, and let m be, not simply the
turns ratio of the transformer, but the ratio of the
peak voltage across C, to the regulator-diode mean
output voltage. Ideally, this would be the same as
the turns ratio, but in practice the value of m is always
larger than the turns ratio, partly because of leakage
inductance and partly because of rectifier losses.

The change of output voltage from no load to full
load is V,,” — V, and this causes a change of regulator-
diode output voltage of — (V,.” — V,)/m and this is
the change of grid voltage. The resulting change of
anode current is

5o i, = - gV - V)im
Now 7, — V,vC/L - V,yvC/L/y/1 — Wy/W, and
i, = V., vC/L.
Making the substitutions and collecting terms we get
$n 4 VC/L
.V, m b
v
" & (3/ :
1 — W,/W,
m N/ L v v
' Z v
Let V"'Vm,vl VVI 1 — le') and from equation
v, A/ W,
(3)V,;, 1 - A\
AV AV
then v, — (10)

D 1 1
Vo L \Y
eV
1+ g,,,A/‘ (l \’m)/m
The new regulation is equal to the old regulation
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Fig. 9.
pentode is shown here.
wave and the cut-off voltage appears in (a) and the anode
current waves in (b).

The effect of varying the grid bias of the driving
The relation between the driving

divided by the denominator of the second term. This
term

L
1 +gm/\/(\ (1 — Vvl)/m..

is the improvement factor of the regulator.

For the doubler under the conditions developed
earlier we have a basic regulation AV,/V,, of 0.1 and
we require the final regulation to be 0.02. The
improvement factor is thus to be 5. So from (11)

L
o gZ’/C(l 0.1)

which leads to m — 8.3 g,, (mA/V).
therefore, m — 112.
The bias voltage developed by the regulator is thus

(1

Ifg, is 14 mA'V,

5100/112 — 45.6 V on no load and 4840/112 = 43V
on full load. The change of grid voltage is thus
2.6 volts.

Safety Devices

At this stage in a practical design it would be
necessary to refer to the valve curves in order to
determine the mean grid bias required. We found
7. earlier to be 35.9 usec and as 1, 150 mA, if we
take g,. = 14 mA/V. the change of grid voltage during
7. must be 15/14 - 10.7 V. The peak-to-peak saw=-
tooth input voltage needed is 10.7+/r, = 10.7 x
100/35.9 &~ 30 V. From the valve curves the grid bias
corresponding to 7, must be determined (say it is

4V). The mean bias must be this value plus
one-half of the peak-to-peak input or 19V,

The regulator develops — 43 volts and so the diode
circuit must be returned to 43 — 19 —= 24 volts
positive to obtain the proper bias. The final arrange-
ment is shown in Fig. 10. The positive bias is obtained
from the potential divider R;, R, and R;.

The cathode bias to V, and the diode V,; are points
that need explanation. They are safety devices and
are not otherwise necessary. If they are omitted a
failure in the drive to V, will result in the grid potentia!
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of V, rising to about zero volts and the resulting anode
current will be excessive. To counter this, the
cathode-bias resistor R, is included to limit the current
to a safe value if the grid rises to earth potential.
Since the regulator V,, is returned to a point

TABLE 1
. ’ Calcu-| Calcu-| Calcu-
I lated | lated | lated
l Calcu- | Measured| and | and and
lated | cor- cor- cor-
’ rected | rected | rected |
fori, | for C | for =, |
| ¢)) @) 3) “@) 3) |
L (mH) 63 | 63 63 63 63 |
C (pF \ 36 40 36 40 40 [
o (psec) 455 49.5 437 | 437 l 495 |
7, (mA) | 130 125 125 125 125 \
| 7, (mA) 29.5 39 28.4 28.4 322
Vo (kVyat 10 7.9 9.6 9.1 9.1 |
i,~100A | l ‘ 1

positive to earth it is necessary to include V,5 to
prevent the grid of V, rising appreciably above earth
if the drive fails. In normal operation V,, is kept
cut-off by the voltage developed across R, by the
regulator.

The cathode-bias resistor has one adverse effect.
It reduces the effective mutual conductance of V, in so
far as the regulator action is concerned. If the resistor
is 100 Q and g,, is 14 mA/V the effective value becomes
14/(1 + 14 x 0.1) = 5.8 mA/V only, so that m» must
be reduced to 1/2.4 times ; in the example from 112 to
112/2.4 47. In its turn this affects the positive
bias needed from R,.

As has already been pointed out, m is not the turns
ratio of L. to L., and because of leakage inductance and
rectifier efficiency the actual turns ratio may well have
to be determined experimentally. If L is air-cored,
and m is around 50, the actual turns ratio may well be
around 25: 1.

It should be pointed out that when a voltage-
doubler is used the regulator diode should be so
connected that it operates on the first negative half-
cycle, since the amplitude of this is more affected by
the load than that of the first positive half-cycle. With
the circuit of Fig. 10, this is obtained if both windings
are in the same direction and their starts are both made
their earthy ends.

Reverting to the basic circuit itself, some measure-
ments have been made in
order to find out how well

design figures, in which C was an initial guess.
Column 2 represents the performance of the supply
unit as built and the figures are, of course, subject to
measurement errors.

As it turned out, the drive was not quite enough to
provide 130 mA peak current and it was rather
difficult to increase it. Column 3 shows the figures
of column 1 corrected for a peak current of 125 mA
only and column 4 shows them further corrected for
the actual capacitance of 40 pF instead of 36 pF.
Column 5 shows a further correction for the practical
value of 7,.

The remaining discrepancies between measurement
and calculation, columns 2 and 5, are only in 7, and
V,. The current is in practice 17%, higher than theory
indicates and the voltage is 139, lower. The voltage
agreement is remarkably good in view of the simplifica-
tions that have been made in calculation. The
difference of current is more surprising, but may well
be largely due to errors of measurement, for it is not
easy to determine precisely the point at which the
driving valve starts to conduct.

It should be noted that no attempt was made to
adjust the drive and bias voltage of V, precisely.
There is little doubt that had more drive and more bias
been used r. would have been smaller and, in con-
sequence, 1, would have been less.

On the basis of these results, and certain others which
are not quoted here, it is considered that the method
of ‘design described in this article is a satisfactory one
for practical purposes. In order to allow for losses in
the coil and in the rectifier it seems that one should
design for an output voltage about 15% greater than
is actually needed.

APPENDIX
Let charge 8Q be added to a capacitance C which already
carries a charge Q, so that the charge becomes Q + 8Q.
The initial potential difference is V = Q/C and the final
is V + 8V = (Q + 8Q)/C; therefore, 8V = 3Q/C.
The storcd energy is initially $QV and finally
HQ + 3QUV + 8V)
= §QV + Q3V + ViQ + §ViQ).
The increase of energy is, therefore,
W = }QsV + VsQ + sVsQ)
HCVEV + V8Q + 8VeQ)
3(2VeQ + 8VeQ)
SQV + 8V/2)
S6Q ~ WIVif VaaVi2
When C—+o, §V-0 and so, if C is large enough, the
relation 8Q = W/V holds for any magnitude of §Q,
provided only that V is not itsclf infinitesimal.

[

4250V

the very simplified theory

given here agrees with actual L &

practice. Close agreement
cannot, of course, be I 4

) +10kV
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expected. Some of the dis- smé
crepancies are due, not to <
the method of calculation,
but to the practical values
being rather different from
those assumed for the
calculation. In Table 1,
column 1 represents the
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Circuit of square-wave shaper, showing waveforms at various points.

Wide Range Square Wave Shaper

By J. E. ATTEW

HE writer has recently designed a square wave
generator for use in the testing of video amplifier
chains for flying spot scanning experiments.

The aim was to produce a square wave of frequency
from 20c/s to 300kc/s at least, with as small a rise time
as possible, and an output of approximately 10 volts
peak-to-peak.

The first method tried was a multivibrator using
pentodes, with a clipper stage, but this was found to
be inconvenient in use, due to synchronizing troubles
and to the large number of controls.

Finally it was decided to shape sine waves from an
audio oscillator for low frequencies and from an r.f.
signal generator for higher frequencies. This allowed
precise frequency setting and there were only two
controls.

The Circuit

In Fig. 1 the first valve V1 is a pre-amplifier with a
gain of approximately 40 up to 1Mc/s. VRI controls
the output into V2, the squaring stage, which requires
approximately 24 volts r.m.s. to produce a square
wave of unity mark/space ratio, across the anode load.
Choke L, is for high-frequency compensation. This
method of squaring was described bv J. McG.

WIRELESS WORLD, DECEMBER 1951

A Unit Giving Fast Rise Time for
Video Amplifier Testing

Sowerby in Wireless World, Augus. 1948 issue. The
output signal passes through two overdriven clipping
stages V3 and V4, each progressively increasing the
rise time. Both stages are shunt compensated for
higher frequencies by chokes, which are of the value
L = mR*C,, where L = inductance in pH, Ry =
anode load in kQ, C, = valve and circuit capacities
across Ry in pF and m = 0.25, a value which produces
no overshoot but increases the high-frequency response
by 1.4 times the original — 3db value. These two
chokes have been made adjustable to give precise
settings and are adjusted to the value where no
overshoot occurs at 500kc/s square wave output.

As f_34 is the frequency where the value of R
equals the reactance of C,, and C, in the last stage is
approximately 16pF (valve capacities + 10pF strays),
then f_,,, equals approximately 10Mc/s. and, with
compensation, 14Mc/s.

. .. 0.35
Rise time is given as » = 7 u secs.
~3ub
0.35
e = 1 = 0.025 1 secs.

The measured rise time does approach this value,
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Fig. 2. Stabilizing section of power pack. Mains trans-
former, 350-0-350V, 80mA.

being of the order of 0.034 ; fall time 0.038, with 75pF
across the output.

A cathode follower V6 consisting of a 6J6 with the
two halves in parallel was used, as this combination
gives a high mutual conductance of approximately
10mA/V (so a low output impedance) and a large
initial current which preserves the decay or fall time
of the square wave. If the cathode is looking into a
comparatively large capacitive circuit, it may not
follow the grid voltage when a rapidly increasing
negative voltage is applied. The valve would then
cut off, and the output time constant would be R;C,
and not R,C, (where R, = cathode resistance, C, =
capacity across output and R, = output impedance).
Therefore, the decay time would increase. The rise

CLUB

Brighton.—The programme tor the December meetings
of the Brighton & District Radio Club, which are held
at the Eagle Inn, Gloucester Road, Brighton 1, on Tues-
days at 7.30, includes demonstrations of Pye telecommuni-
cation gear, by W, E. Rees, of Business Radio, Ltd.,
(December 4th) and of a home-constructed tape recorder.
The club transmitter, G3EVE, 1s on the air on 80 metres
c.w. one Tuesday a month. Sec.: R. T. Parsons, 14,
Carlyle Avenue, Brighton 7, Sussex.

Cleckheaton.—* Police Radio” is the subject of the
talk to be given by Supt. Dewhirst of the Bradford City
Police to members of the Spen Valley Radio & Television
Society on December Sth. The club meets at 7.30 on
alternate Wednesdays at the Temperance Hall, Cleck-
heaton. Scc.: N. Pride, 100, Raikes Lane, Birstall, Nr.
Leeds, Yorks.

Exeter.—Meetings of the Exeter Radio & Television
Club (previouly the Exeter & District Radio Society) are
held on Thursdays at 7.30 in the Exeter Hobbies Asso-
ciation Hut, Haldon Road, Exeter. On December 6th
the club will hold a servicing competition- and on the 13th
there will be a demonstrated talk on “The AF. Ampli-
fier Stage.” Sec.: L. R. Jenkin, 16, South Avenue, Exeter,
Devon.
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and fall times are approximately equal with this output
circuit, and the output impedance is of the order of
85 ohms in maximum output position.

A step attenuator is fitted, the highest output
impedance occurring in the -- 2 position, where it
must be used with caution when producing high-
frequency square waves if large circuit capacities to
earth are present.

The low-frequency response is taken care of by
large coupling time constants and a stabilized power
supply (Fig. 2), so preventing any droop of the square
wave. 20c/s square waves show negligible droop. The
regulated power supply could possibly be replaced by
a supply with a 10) to 200F capacitor or more across
the output, but this has nct been tried.

L, and L, consist of 1617 turns of 36 s.w.g. on an
“ Aladdin  former type F804 with dust core. L,
consists of 55 turns of 36-38 s.w.g. on a §in diameter
former.

The final unit was built in the form of a strip
similar to the vision chain of a television set. Screens
were fitted between each stage across valveholders, and
coupling components mounted on valveholder tags, as
is good practice for wideband construction to keep
circuit capacities to a minimum.

A particular make of condenser used to couple V3
to V4, produced a pronounced ringing effect at high
frequencies, no doubt due to it having an induttive
component. This although it was marked N.I., was
replaced by a more suitable type.

The required minimum input for a good sguare
wave is 0.6 volt r.m.s., but the sensitivity could be
increased by the addition of another stage similar to
V1 between V1 and V2. Maximum output voltage is
11.5 volts peak-to-peak.

As a point of interest it is possible to produce s
pulse output by replacing L, with a larger inductance,
the repetitiorn. frequency being dependent on the input
frequency, and the pulse width on the value of
inductance.

The excellence of the square wave from the unit
has beer found more than adequate for the original
purpose, and good square waves up to 1Mc/s can be
produced.

NEWS

Harrogate.—With the opening of the Holme Moss tele-
vision station, it has been decided by the Harrogatc Radio
Society that at the monthly lecture meeting at the

Y.M.CA,, the emphasis will be on television. Sec.: ]J.
Coleby, 19, St Winifreds Avenue, Harrogate, Yorks.

Ilford—At the December meeting of the Ilford &
District Radio Society Mr. Pratt (Avo) will talk on
“Instruments.” Meetings are held every Thursday in
St. Albans Church Hall, Albert Road, Ilford, at 8.0.
Vice-president and Sec.: H. T. Stott, 10, Gordon Road,
Chadwell Heath, Romford, Essex.

Two Calls —Details of the British Two-Call Club,
membership of which is open to amateurs who have
operated under an overseas call-sign and one in this
country, are obtainable from G. V. Haylock (G2DHV),
63, Lewisham Hill, London, S.E.13.

World Friendship Society of Radio Amateurs will have
an information stand at the exhibition, organized by
Mullards, to be held at the Church Hall, Bellwood Road,
Waverley Park, London, S.E.15, on December Ist
During the evening a selection of Mullard film-strips will
be shown. Tickets are obtainable from A. H. Bird,
G6AQ, 35, Bellwood Road, London, S.E.15.
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Manufacturers Products

New Equipment and Adecessories for Radio and Electronics |

Multi-range Meter

THE new multi-range meter pro-
duced by Taylor Electrical
Instruments, model 77A, is notable
for its good mechanical design and
satisfying appearance. The move-
ment is fitted with sprung jewels to
give  resistance  to
shock and postpone
the onset of sticking
and has been
generally designed to
reduce sluggishness—
it has a sensitivity of
41 A, Silver-plated
contacts are used in
the single range-
switch, which has a
firm and  definite
action.

On the switch there
are five voltage ranges
(both both d.c. and
a.c.), five d.c. current
ranges, two  resist-
ance ranges going up to a maximum
of 5M(}, and a position which puts
an internal buzzer and battery in
series with the test prods. There are
also two extra d.c. ranges, 0-3,000 V
and 0-15A and provision for
measuring a.c. output voltage,

The meter is available from the
makers at 419-424, Montrose Avenue,
Slough, Bucks, price £16.

Television Signal Generator

THE thing that strikes one most
about the new W90 television
signal generator recently introduced
by Waveforms, Lid., is its unusual
versatility. First of all it has two
variable r.f. oscillators (40-70 Mc/s),
one for vision and the other for
sound, then both of these can be
modulated in a variety of different
ways. The v.f. modulation, which is
available also at a separate output,
has the usual sync and blanking
pulses and provides cight different
patterns which can themselves be
combined to give complex patterns.
In addition the complete sync wave-
form is brought out separately. The

Waveforms television signal generator and (right) miniature coil turret for 3-band
superhet obtainable from Stern Radio.

Taylor multi-range meter

r.f. output for sound can be intern- |
ally modulated (400c/s), externally
modulated, or used without modu-l
lation. Each of the wwo outputs,
vision and sound, has its own ampli-
tude control but after the two are
combined they go through a common
stepped attenuator.

The W90 is avail-
able from the makers
at 26, Oakleigh Road,
New Southgate, Lon-
don, N.11.

Miniature
Coil Turrets

N ORE than usual
interest attaches
to the introduction by
Denco of a range of
muiniature coil turrets.
This method of coil
switching i1s probably
the most efficient as
unused coils are com-
pletely removed from the circuit.

These turrets measure 2 in in dia-
meter and 13 in deep and are
intended for use in small superhets. |
The type CTI10 is for a 3-band
receiver and it covers 150-410kc/s,
520-1560 kc/s and 6-9 Mc/s respec-
uvely when tuned by a 2-gang capa-
citor of 534 pF and using an if. of
465 kc/s. i

The other unit (type CT9) is also
for a superhet and provides the
choice of four pre-tuned stations,
three in the medium and one in the
long waveband.

Dust cored coils are used
throughout with provision for in-
ductance as well as capacitance
trimming. Each turret is accom-
panied by full instructions for fitting,
wiring and alignment, also by a cir-
cuit diagram of a suggested receiver.
Alignment instructions are very well ’
prepared.

The turrets are obtainable from
Stern Radio, Ltd., 109-115, Fleet
Street, London, E.C.4, and cost 52s
for the CT10 and 39/6 for the CT9,
including U.K. purchase tax.

o SR SV

ENCLOSED
RACK EQUIPMENT

For medium powered installations,
incorpcrating 20 to 30 watt amplifier
unit, radio receiver Wwith monitor
speaker, and gramophon= unit. Provi-
sion for microphone input and multiple
speaker matching.

HIGH FIDELITY
MICROPHONE

Model G7808, moving coil type. New
des‘gn, neat and unobtrusive, in die-cast
alloy casing. Fitted with switch and plug
and socket connection.

S°nd for latest cataiogus ana_price hsts
of the Trix range of Sound Equipment.

THE TH.X ELECTRICAL CO LTD.
1-5 Map.- Place Tottenham Court Road.
London, W.l. 'Phane - MUSeum 5817
‘Grams & Zables: “Trixadis,Wesdo. London™

AMPLIFIERS> MICRQPHONES *LOUDSPEAKERS
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RANDOM RADIATIONS

“DIALLIST”

International
Standardization

A READER TELLS ME that soon after
reading my note on the lack of stan-
dardization that prevails even in
fnathematical signs he was able to
ask a Danish friend about the use of

for sninus in his country. He con-
firmed that it was so used, but added
that the practice was confined to text
books (I’'ve seen it in others, never-
theless) and that in the ordinary way
Danes use “ — ” just as we do. The
Danish division sign is a colon, which
I have come across in French books
as well. There is a relic of this in
our old “rule of three” signs, for
3:4::6:8 amounts to 3+4=6+8.
It seems queer that we cannot reach
international agreement in a matter
so apparently simple and straight-
forward as the signs associated with
elementary arithmetic—but there it
is I am waiting for a reader to tell
me that in the course of his travels
in Yugotoblazia, or Lunibinia or some
such land, he has found that x indi-
cates division, multiplication, -
addition, and subtraction! Do
you know, by the way, how the plus
sign was evolved? It was at first a
handwriting sign, the cursive form of
the printer’s “ampersand ” (and per
se and), which was itself a contracted
outline of the Latin et; the same sign,
in fact, with a vertical downstroke
and a looped cross-stroke that most
of us use for “and” to save time in
writing notes or letters. It was used
by early mathematicians to mean
“added to,” and, when the printers
came to setting their manuscripts
in type, they evolved the + sign to
represent it.

Nation-wide Television

THOUGH WE HAVE HAD a regular
television service for some fifteen
years now (cxcept for the wartime
gap), it was a rather restricted one
until Holme Moss came on the air.
The population of these islands being
concentrated, as it is, perhaps unfor-
tunately, round the “Great Wen”
of London, the Alexandra Palace
station (of modest power by to-day’s
British standards) serves more than a
quarter of our people. Sutton Cold-
field added about another eighth of
them and Holme Moss something like
a further quarter to the total of

520

those within range of a television
transmitter. Reception has thus be-
come possible in about eight mil-
lion homes. Though we had a lot
of leeway to make good when the
war ended, the problem has been so
well and so energetically tackled that
we have already achieved a television
service which covers a higher per-
centage of homes than that of any
other country.

Viewing Hours

WE cannot, of course, compete
with the United States in the number
of hours each day in which teleview-
ing is possible, or in the matter of
alternative programmes, but I am not
at all sure that we should benefit
greatly, could we do so. Take the
question of alternative programmes.
There seems to be only one way of
making these available, by getting
advertisers to sponsor them—and
that, so the many American friends
from whom I hear assure me, is a
blessing so mixed that it ceases to be
a blessing.  Since, for a variety of
reasons, a television programme costs
many times as much as one of the
“sound only ” kind, there is no other
way of providing them here at the
present time (short of a £10 tele-
vision receiving licence, which is un-
thinkable). And what of the number

——
ASSOCIATED

ILIFFE

TECHNICAL BOOKS

FOUNDATIONS OF WIRELESS.
M.LE.E. Fifth Edition,

RADIO VALVE
C.R

. Tubes. 2nd Edition.

M.LLE.E. 3rd Edition
Bennington. 2nd Edition

WIRELESS SERVICING \IANUAL
8th Edition

M.LE.E. 5th Edition

Colebrook, B.Sc., D.I.C., A.C.G.I.

WILLIAMSON AMPLIFIER:
quality Amplifier
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SHORT-WAVE RADIO AND THE

“WIRELESS WORLD”

DATA : Gharacterlstics of 2000 Valves and

TELEVISION RECEIVING hQUll"VIE\IT

RADIO LABORATORY HANDBOOK

BASIC MATHEMATICS FOR RADIO STUDENTS

RADIO DATA CHARTS R. T. Beatty, MA B.E., DSc
5th Edition—revised by J. McG. Sowerby, B. A M.LE.E.

A complete list of books is available on apphcatlon

Obtainable from all lealing booksellers or from
ILIFFE & SONS LTD Dorset House,

of hours each day during which re-
ception is possible? We must, I feel,
realize that viewing by wireless is a
much more expensive pastime than
listening by wireless. Until a system
has been invented and developed
which uses receiving gear that is
much less expensive to buy, operate
and maintain, television reception
must remain something of a luxury;
that is why I do not feel that any
great increase in the number of pro-
gramme hours would be justified.
Not everyone, though, will agree with
that view!

Australia’s “ Pedal
Wireless’®

UNtiL I reap “Flying Doctor
Calling,” by E. Hill, I had not fully
realized how vast a land Australia is
(nearly as big as the whole of Europe
this side of the Urals) or how com-
pletely isolated settlements can be in
the “Outback.” Or rather, how iso-
lated they could be, until the advent
of the pedal radio set. It was this
transceiver, with its pedal-operated
generator, that made it possible for
the “flying doctor ” service, founded
by the Very Rev. John Flynn, O.B.E.,
to develop into the marvellous system
which now covers all of those huge
lonely tracts. Until quite recently,
days or even weeks of travelling
might be needed to reach the nearest
place where medical help was avail-
able. Now any dweller in the out-
back who invests £40 or so in one of
these sets and makes a landing-strip
near his home has the flying doctor
service available in emergencies com-

PUBLICATIONS

Net By
Price npost
1

M. G. Scroggne B, Scl

12/6 13/
- 3/6 3/10
w. T. Gockmg H
18/ 188 !
IONOSPHERE T W 1
; . 10/6 10/10 !
w. T. Gockmg M.LE.E. :
< 12/6 12/11
M.G. Scrog,gle B. Sc, '
15/- 15/6 |

108 M

2nd Edition . 10/6 10/10 E
Articles on Des:gn of a ngh- y
36 39 |
)
7 711 )
i
)
!
;
Stamford Street. London. S.E.) !
)
'
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pletely frec of charge. The operator
at the medical centre nearest his
home listens for calls at a certain
number of minutes past every hour of
the twenty-four. Any urgent call is
put through to the doctor, who tells
the caller what immediate treatment
he should give. “Got a landing-
strip? ” asks the doctor; “ Good; I'll
be with you about ” and he
names a time. The flying doctor
comes in an ambulance ’planc and
within a few hours of the pedal wire-
less call the patient is lying in a com-
fortable hospital bed. A magnificent
service. What a different world it
would be if man always used wireless
and the gifts that he receives from
other branches of science for such
worthy purposes!

Fine Abrasives

A KIND READER, who read my notc
a month or two ago on cleaning
rotary switches of the leaf-contact
type by treating them with fine abra-
sive paper, has sent me sheets of two
grades of crocus paper and of rouge
paper. It is invaluable not only for
the job I described, but for clean-
ing up the travelling arms of wire-
wound potentiometers and variable
resistors, valve pins, the bared ends
of fine wires, the tips of terminal
binding screws and a whole lot
of other electrical contacts which
may give trouble by becoming dull
or dirty. Other readers may care to
have particulars of them, so here they
are. The two crocus papers are made
by Huber, of Paris. They are marked
No. 1 and No. 2 and the latter is a
good deal the finer. The rouge paper
is made by W. Canning & Co., of
Birmingham.

B.B.C. ACTLIVITIES

“ NDER the most favourable
conditions the change [from
mw. to centimetre-wave broad-

casting] must inevitably be gradual.
But the sooner 1t can be begun the
better,” writes the Director-General
in his article on the “Fourth De-
cade” in the “B.B.C. Yearbook,
19527

Among the articles of technical
interest in the Yearbook are “En-
gineering Research,” by H. T.
Greatorex, “Television Goes Further
Afield,” by M. J. L. Pulling, and a
review of the work of the Engineer-
ing Division. The Reference Sec-
tion of the Yearbook will be found
particularly useful giving, as it does,
details of the services provided by
the B.B.C.

* Published by the B.B C,, price 3/6.
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LIST No. $.400.
Lolng—bush, sing{e-
pole Q.m.B. toggle-
\9 switch fitted with
silver-plated solder-
tags of new design
making for easier and
speedier soldering.

LIST No. S.467. Semi-
Rotary switch, designed
with long bush for uses
where panel is of more
than normal thickness.
Many similar models
available.

LIST No. S.267/SD.
Single-pole switch with
slotted dolly. Ideal for
use with time switches,
record auto-changers,
and many other mech-
anical operations.

LIST No. S.270.Double
pole, compound roller-
action, change - over
switch. Designed for
use with 6-250V. cir-
cuits, a.c. or d.c. Tested
at 1,000 V. peak (— 4
times working V.).

LIST No. S.263/SD.
Long - internal - earth -
path construction for
low-Q earthing. Fitted
with slorred dolly for
mechanical operation.
Highest-grade  insula-
tion throughout.

LIST No. S.271/PD.
Single-pole switch with
pear dolly. Biased to
off. High.y plated
screw terminals for con-
nection and best grade
S.R.B.P. insulation.

LIST No. S.290. Low-
voltage, low €2, Q.M.B.
Toggle switch, single-
pole, change-over type.
For all low-potential
requirements, to ensure
unfailing low-(}
circuiting.

LIST No. S8.354.
connections.

“ pear” or ‘‘slotred”
quantity orders.

Y SEND FOR NEW CATALOGUE No. 190, W.W.

*The Choice

BULGIN Quality switches are known the world
over for their reliability and long trouble-
free life. They are robust and withstand shocks and
rough usage that would damage many other types.
The extensive range of Bulgin switches includes
hundreds of different types, and Toggle and Lever
action, push and push-pull, Key, Rotary and
Semi-rotary types, Double and Single Pole.

These
Q.M.B. toggle switches have
With ball dolly as standard, but

LIST No. S.254. Semi-
rotary switch, single-
pole change-over type.
Fitted with standard
bush for panels up to
}in. max. thickness.
Manv  other models
available.

LIST No. S.53. Heavy-
duty Lever switch, suit-
able for all types of
electrical appliances.
Cadmium-plated steel
frame with glazed por-
celain body.

LIST No. MP.1-3,
General-duty small push
for ‘“on’” (spring-
return) switch with 1 .
pole the fixing bush. Y
Colour coded for easy
identification.

LIST No. §$.377.

Lever-action Q.M.B.
appliance switch,
suitable for  various

electrical appliances,
loads of 1-0.7 p.t. for
6-250V. circuits. Strong
bakelite frame.

LIST No. S.469. A
new range of dust-proof
single-pole switches of
easy operation, for ap-
plication especially on
automobile circuits.
6-250 V. working.

LIST No.8.357.Change
over type switch of the
press button type, de-
signed for use with re-
frigerators, cupboards.
etc., for automatic
change-over switching.

LIST No. S.259. Stan-
dard type switch for
panels up to 2/16in.
thickness. Q.M.B. roller
contact _action. New
style silver-plated sol-
der-tags, highest grade
insulation throughout.

famous snap-action
insulated leads for

dollies are available to

Price 1.- post free.

of Crities™

regd. trade mark.

A .F.BULGIN & CO.LTD
BYE-PASS ROAD BARKING

TELEPHONE -Ripplewa: 3474 (5 lines)
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UNBIANED |

Cavalcade of P.A.

IT i1s a thousand pities that no at-
tempt ever seems to be made by
inventors and other pioneecrs to make
some sort of public record when any
particular thing is done and exactly
what it is that is being done; if they
did so the task of historians would
be made so much easier. I have been
endeavouring to piece together a his-
tory of radio and its offshoots and
very hard going I have found it.

At present I am engaged on p.a.
and let me forestall the flood of let-
ters by saying that I am perfectly
well aware that it is not an offshoot
of radio but existed in the form of
the megaphone long centuries before
Marconi was born. But all the same,
I intend to include it in my proposed
history of radio, for nobody can deny
that it is the a.f. technique developed
by radio designers that has brought
home to us the full horror of un-
bridled invention.

I am at the momenr seeking to find
out when and by whom p.a. was
first used in an election and who first
coined the term “Public Address.”
I am, of course, acquainted with the
fact that regular broadcasting in this
country began by the reading of
clection results on November 14th,
1922, T am aware, also, that a mon-
strous sientorphone, using air-blast
technique in more senscs than one,
was installed long before that date
on New Brighton Pier by one of our
great dailies. It was. as a matter of
fact, used in August, 1921, for elec-
tion purposes—actually the choice of
a Beauty Quecen. I can personally
vouch for the accuracy of this, as I
was roped in as a member of the
clectoral college—at that time I had
some reputation as a judge at fat

Election of a Beauty Queen.
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By FREE GRID

stock shows. But my line of enquiry
at present is directed to finding out
when a parliamentary or municipal
candidate first used a microphone,
amplifier and loudspeaker to blud-
geon his views into the addied and
sound-drunk pates of his befuddled
audience.

Onc of the pioncers in the use of
p.a. for election purposes was, of
course, Sir lan Fraser, but I doubt
if he was the first. I should be very
surprised if p.a. were used even in
rudimentary form in the Genera!
Election at the end of 1918, while I
am quite surc it wasn’t used in the
previous one, which was at the end
of 1910. Subsequent to 1918 we had
general elections in 1922, 1923 and
1924, but don’t forget the bye-elec-
tions. By 1928 p.a. was well estab-
lished on a commercial basis and was
extensively used in that year at a
local election in St. Marylebone, as
I well remember.

In the U.S.A. they used it much
earlier than we did over here and I
recall standing in Fulton Strect, New
York, in November, 1920, gaping in
wonderment at the meaningless and
mumbled mouthings coming from a
loudspeaker which an interpreter
informed me were in support of the
presidential candidature of Harding;
despite this handicap, he was elected
by a large majority.

If, thercfore, any of you know of
any outstandingly early and well
authenticated instances of the use of
p.a. at an clection in this country, I
hope vou will let me have them.

Receiver of the Future

DOES it ever occur to any of you
what sort of broadcast receiver

we shall all be using in a few years’
time? Until recently T had
scriously thought rhat we
should all be back to the
crystal set as, according to
the modern disciples of
James II, power cuts arc
going to get more and more
severe as the years go on.
It is quite useless thinking
of the popular mains/bat-
tery set as a solution. The
gaps in the power supply
cannot be filled in that way,
for the same “ Dismal Jim-
mies  tell us that there will
not be enough raw mate-
rial to spare for making
batteries in sufficient quan-
tities for listeners’ needs.
However, after reading
the informative article by
R. W. Hallows in the Octo-
ber issue, it is obvious that
we are saved. It will only
be necessary to get one of
the Dbattery reactivation
units he mentions and

‘¢ Intelligent use of a tin-opener '’

remove the gaseous sludge whic
gathers around the positive clement
and clogs up the works, thus bring-
ing our dry cells to a premature end.
Incidentally, I was surprised that he
was content merely to hazard an
intelligent guess at  the modus
operandi of this device and did not
confirm it by the equally intelligent
use of a tin opener, as, of course, I
did immediately I read his article.”

Of course, these “recactivators™
cannot remain as untidy units out-
side our receivers; they must eventu-
ally become an integral part of set
design. There must also be an auto-
matic switch to put the batteries ““ on
activation ” for the correct period of
ume after each bout of listening.
Such a device should not be a tame
time-switch but should depend for
its functioning on the internal resis-
tance of the batteries and keep the
latter coupled to the rejuvenator unit
until this falls to the correct fraction
of an ohm.

Transoceanic Jubilee

IT is exactly half a century (Decem-
ber 12th) since Marconi first
spanned the Atlantic by wireless and
was, for his pains, called by many
an 1mpractical visionary. He had
been called that when he first mooted
the idea in 1899. It is somewhat
surprising, however, to learn that Sir
William Preece, the famous Chief
Engineer of the G.P.O., who had
taken such a great practical interest
in young Marconi’s experiments and
helped him so much, had little faith
in the commercial future of the
inventor’s work.

According to the late R. D.
Blumenfeld, one of the most famous
figures in Fleet Street’s Valhalla and
an erstwhile editor of the Daily
Express, Sir Willlam Preece stated
unequivocally that “ Wireless tele-
graphy is not and cannot be a com-
mercial sugccess. . It may be
used under exceptional circumstances
by the Army and Navy, but com-
mercially it is impossible.”
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SETTING
Y |
S T A N D A R D — Trafolgor Square, London.

In every branch of industry, in

.mperial Standards of Length

laboratories and scientific research establishments, in the
services and, in fact, wherever electrical maintenance and
measurement are of prime importance, “ AVO ” Electrical
Testing Instruments maintain a reputation unexcelled for

robustness and dependable accuracy. They are frequently

>

{z
5

[
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used as a standard by which other instruments are judged.

The model 7 Universal AvoMeter is a typical example
of a modern * AVO ” mulit-range meter. It is a
combination AC/DC Instrument providing on a 5-
inch hand calibrated scale 50 ranges of readings of
Current, Voltage, Resistance, Capacitance, Power
Output and Decibels. The total resistance of the
instrument is 500,000 ohms, and its small power
consumption and precision accuracy make it the
choice of radio, television, and electrical .engineers
throughout the world.

Write for aFREE copy of
the Comprehensive Guide
to “Avo” instruments

THE_STANDARD OF Dooersidls ACCURACY |
o] ‘ NG| = & =

=
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
WINDER HOUSE<+DOUGLAS STREET » LONDON = S.W.1: Je/ephone: VICTORIA 3404/9 a

Al
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GOODSELL|

RECEIVERS AND HI!GH-FIDELITY AMPLIFIERS

NOTE THESE FEATURES

% Impregnated grid coupling condensers. ¥ Steel chassis.

% Paper Condensers on the H.T. supply line. % Model D.P.S. with separate H.T. supply

% Matched or close tolerance resistors, where incorporated on the same chassis for use with
balance is important. multi-stage pre-amplifiers.

Williamson Amplifier Type K.T.66 D.P.S. to '.
specification. llustrated is the dual power supply
model with Partridge output transformers, large
paper condensers and B.V.A. valves.

Price £32/10/-

. illustration shows our Model SP2 Tuner Unit
which includes such refinements as an R.F.
stage, variable selectivity |.F. stage and a special
high-quality detector.
Valves—EF41, ECH42, EF41 and ECC40.
Prices from £10/10/0 plus Tax.

for use with above equipment:e .
Wide range four-stage tone control and
equaliser for L.P. and Standard records, with micro-
phone and radio input. Complete with engraved
Perspex panel, £8/8/0.

With Low-pass filter, €11/11/0.

I fl

DEMONSTRATION ROOM AND SALES OFFICE
B.K.PARTNERS LTD., 229,231 Regent Street, W.|. (Sole Distributors for United Kingdom) Regent 1267

MANUFACTURED BY

GOODSELL LTD., 40 GARDNER STREET, BRIGHTON, 1

Phone: Brighton 2673
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Heater Capacitances

Vi 6.3 V Cin 4.0 upF

In 0.175 A | Cou 2.8 uuF

. Ca-gl 0.02 uuF

Characteristics

Va 120 V

Ve 120 V Limiting Values

Va -20V Va max. 180 V

L 7.8 mA pa max. 1.7 W

I:2 2.8 mA Vg2 max. 140 V

gm 5.0 mA/V Pg2 mMax. 0.5 W

Ta 0.34 MQ I« max. 18 mA
Base BIG

MULLARD LTD . COMMUNI
DEPARTMENT . CENTURY HOUSE

=

\

lwaolse RE Pentode

‘power consumption

e

The combination of good slope to capacity ratio,

low noise factor, and low power consumption makes this
new Mullard R.F. pentode an ideal valve for use in all
types of communications equipment operating at V.H.F.
Its slope to capacity ratio approaches unity, and
this makes it specially suitable for use in Wide Band
Amplifiers.

Used as a neutralized triode, and followed by a

grounded grid stage (cascode), the EF95 has a typicai
noise factor of 3.5 when operated at 180 Mc/s.

With a heater current of only 0:175A., this
valve shows a large saving in power consumption over
previous valves of a similar class. This saving in power
is emphasized in applications where large numbers of

R.F. stages are involved.

The EF95 has identical characteristics to the
American 6AK5 and may be used as a direct replacement
for this valve.

For full technical information on this and

other valves in the Mullard range please write to the
address below.

(Mul@}‘ard>

CATIONS AND [INDUSTRIAL VALVE
. SHAFTESBURY AVENUE - LONDON . WC2

MVT 1]
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HIGH FIDELITY—12" P.M.
AXIOM 150

This 12" high fidelity unit has a wwin curvilinear

TWIN
CONE

diaphragm, (Patent No. 451754). A carefully
designed magnet assembly using anisotropic ma-
terial provides a total flux of 158,000 maxwelis on a
13” pole. The back centring device is a dustproof
bakelised linen disc with concentric corrugations.

The combination of these features gives this pre-
cision-built instrument an outstandingly wide
coverage from 40 to 15,000 c.p.s. free from bass
modulation effects.

An ideal high fidelity reproducer for the record
enthusiast and the i of wide range musical
reproduction, it gives exceptionally fine transient
and frequency response.

For

A Bass Reflex Cabinet

use with this measuring  opproxi-

Frequency Coverage
Overall Diameter
Overall Depth
Fundamenta! Resonance
Yoice Coil Diameter ....
Yoice Coil Impedance .

DECEMBER, 1951

. 40/15,000 c.p.s.
12:%°-31.3 cms.
644°-17.6 cms.
....... 5 c.p.s.
.. 137-4.4 cms,
. 1S ohms at 400 c.p.s.

‘Maximum Power Capacity ... 15 Watts Peak A.C.

model we recornmend
Goodmans High Fi-
delity Heavy Duty
Output  Transformer
Type H.4. Net!
Weight S Ibs.—2.3 kg

Flux Denslity .
Net Weight
Finish

mately 30"'x23"x16”
and a corner cabinet
have been specially
designed for this loud-

14,000 gauss
. 12 Ibs, I3 0z.-5.8 kg.
Grey Rivelling Enamel

speaker and working
drawings are available

GOODMANS

INDUSTRIES LIMITED

Lancelot Road, Wembley, Middlesex. WEMbley 1200
%
MAGNETIC RECORDING MADE EASY ! IN STOCK
AMPLIFIERS “QA-MAX"
Today, a great number of people own high- LEAK ““ Point One ..£27T 7 O B4/40 Transmitter....c.......ccovvenes £75 0 0
quality amplifiers capable of reproducing a Pre-amp. ..... .. £9 9 0 Chassis Cutters—all sizes.
frequency band far in excess of that required Tuner Unic.. .. £37 4 6 Absorp. Wvmtr, 0
for tape recording. The Berry Magnetic ACOUSTICAL ..£35 0 O Grid Dip Oscillator. 0
Recording Amplifier Units MRUS and 2, effec- uner Unit............ ..£26 0 O S  Meter 0
tively clonve;zr existing amplifiers without BERRY'S 10 w. § valv. £15 15 0 RAYMART
internal modification to enable tape record- - i L
B A ST UV | Apnote s g g 0| SEBSERAZS me
a complete recording amplifier. y Y N
Included in the units are a pre-amplifier with EXP 125/3, 14 valves, 5 wave-bands £53 0 10 } cop A kERS
frequency-compensating networks and a 45 | CRYSTALS BARKER 148a.. 0
kefs. oscillator providing the requisite bias BROOKES & QCC.........cevvnnnnee £ 12 6 BARKER 150a, 0
and erase voltages at their correcc amplitudes. | peNnCO GOODMAN (5i 0
MRUI UNIT. PRICE of complete kit of parts Chassls meg. coils.... 39 W.B. Con. Duplex 10i 0
including full instructions, theoretical WHARFEDALE
circult, practical layouts, ete. Chassis LAV‘?SEQR:!C ] a1 o Super SCS/AL.... é
SizeY B i (RN Bl P e e Y ide Ban c;upI ers.I ............. oo 14 Super 8CS/AL. 6
from main amplifier 60 mfA, at 250 ransmitting coils all freq, Golden 10.... '3
volts... € 0 0| MICROPHONES Super 12CS/AL... 0
MRU2Z UNIT. Identical in specification to the £ 6 0| TELEVISION
MRUI with the ad:ition of a power GRAMPIAN M.C. £8 8 0 Full range of components for
supply (200-250 volts A.C.) making this RESLO Ribbon.. £7 10 0 VIEWMASTER AND ELEC. ENG.
unit completely Cindependem Iol the #g;”ﬂ“&ml- D.104. 2: : g T.C.C
main amplifier. Chassis size llin. x Lol . Fall
64n. x 24in. PRICE of complete kit of |  VITAVOX M.C o €18 _ol} giiwangegof Cogdengar:.
parts including full Instructions, etc., | MOTORS WEARITE
€210 0 CHANCERY Long Playing aciach. €3 12 ¢ e B e B
MRU3 UNIT. For those who require a LL and Pick-up .. £6 10 10 | WILLIAMSON
COMPLETE RECORDING AMPLIFIER CONNOISSEUR 2-speed . £2019 3 All components available including precision
this is available and comprises the DECCA 2-speed Rec. Plyr. R 1 S B 1 resistors and condensers, and Partridge or
MRU2 Unit with an additional two- DECCA 3-speed motor... £ 3 4 Vortexion Qutput, and Mains Transformers,
stage amplifier on the same chassis PLESSEY 3-speed changer. L£23 13 0o Chokes, etc.
gllin. x 6%in. x 24in.) terminating in 2
.S watt tetrode with negative feed-
, back. PRICE of complete kit of
¥ parts including full instructions, etc., . .
£15°10 0 Send sixpence in
Q9 stamps for a
A charge of five shillings is made for the com- copy of our
plete instructions if sold separately to the kits General
but this amount will be refunded against pur- Catalague
chases to the minimum value of Three pounds. | giving details of
List MTRI c:ntains full technical details of many of our
these kits and also information about available stock lines.
accessories for magnetic tape recording. It 25, HlGH HOLBORN, LONDON, W.C.‘I
will be sent on receipt of threepence in stamps. TEL: HOLBORN 6231
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LIABILITY SPECIFIED

for the

“VIEW MKSTER”

B pnn L MODEL T

— -
-

3

FOR HOLME MOSS RECEPTION

METAL RECTIFIERS

Westinghouse metal rectifiers, because of their outstanding efficiency
and reltability, are used extensively in commercial television receivers.

it is little wonder, therefore, that they should be specified for the.
** View Master,”” a recelver that incorporates only the best of com-

ponents, The 14A86 for H.T. supply, 14D36 for H.T. boost and
36EHTI00 for E.H.T. supply assembled with *‘ Westalite " discs,
and the ** Westectors >’ WX3 and WX6 for sound and vision inter-
ference suppression containing the well-known copper-oxide ele-
ments, are the five rectifiers used in this easy-to-build television
receiver. Send 5/- to the address below for an instruction envelope
and build yourself a really good set.

DEPT. W.W.12

WESTINGHOUSE BRAKE & SIGNAL CO. LTD.

82 YORK WAY, KING'S CROSS, LONDON N

1
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Thats Y my

TELEVISION IS

vt SOGQQD'

%ltac/womat
/ 7elemswn
#

[ ens

MORE TO SEE!
MORE. CAN SEE IT!

Everyone gets a look in—and every-
one sees more when you fit a

- i Magnavista. Even the smallest
/ sets give you BIG PICTURE enjoy-

[ ment with this scientifically com-

g puted lens. You get daylight
viewing too, and the filter inside

th= lens allows you to use a normal

brilliance setting, and avoids over-
) | insisted on TELECRAFT because | | working the tube.

knew that it was designed and constructed by a |

team of engineers with |4 years practical experi- |

ence In the design and erection of vision aerials.

There is a Magnavista model
specially computed for every set—
each one guaranteed for |2 months.
“My dealer agreed with me, and added that

uite apart from providing perfect television, PRICES .
a TELECRAFT AERIAL was a permanent fxture There are over 18 different
being absolutely storm and weatherproof. . . . Magnavista models at prices rang-

ing from £5/5/- upwards.

| always tell my friends, *‘ Instal a TELECRAFT
' LA

and see for yourself!

There is a TELECRAFT AERIAL for every
contingency—indoors or out.

BETTER THAN ANY—CHEAPER THAN
MOST.

a product of
Ask your - Dealer about TELECRAFT.

METROPEX LTD

Contact your :rn Send for
Dealer ElL,M,TED‘\fT Descriptive 42a DENMARK HILL, LONDON, S.E.5.
and insist on 1V Literature

THORNTON HEATH, SURREY I
Tel, : THOrnton Heath 1191-2-3,

Depots :—B RMING SCOTTISH ENQUIRIES :

BRIS TOL, MANCHESTER LOUIS GRACE, 28,Langside Place.
WORTHING STOKE-ON-TRENT, Glasgow, S.1
GLOUCESTER. Langside 4633

I
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A/ MUSIC LOVERS
THE WORLD OVER

................................................... “Triple”
Effective cone di@............ccooiuiiiiiiiiiiiniiiiii i, 9in.
SUSPeNsion ..o Cloth
Voice coil dia. ...........c..oocooiiiii I $in.
Coil impedance (to order) Standard..................... IS5 ohms
Flux density ........cooviieiininnnn. 15,000 lines sq. cm.
Frequency range ............c.o.coooiiiiiinin, 20/15,000 c.p.s.
Natural resonance .............. 5000065300 ABE0I0TE 080 35 c.p.s.
Max. peak input ............coeiiiiiiiiiiiiiiiiian, 10 watts
Price £8:5:0
This amazing Reproducer, known the world over, requires little intro-
* duction. The unique diaphragm assembly is comprised of three cones
which, used in conjunction with an extremely powerful magnet system,
EXPORT control completely the brilliant upper register down to the lowest note
ENQUIRIES of the organ, with perfect ease. This enables a class of reproduction to

be obtained which will delight and thrill the heart of every music lover.

LA If you are not fully conversant with all the ingenious constructiona,

A few details of this High Grade Reproducer, you should write without delay
Overseas Agencies for Descr.ptive Leaflets—or better still call for an audition of: ““BAKERS"”’
still open. SPEAKERS, RECEIVERS and AMPLIFIERS, the combination of which

offers the highest possible QUALITY REPRODUCTION obtainable.

Also Auwailable :
12” Single Cone and 18" Duplex Speakers, High BAKE m
Class Amplifiers and Receivers for Home use and
Public Address. é 9
A Limited Number of the Latest Type Record :;euww:

Changers and Players fitted with High Fidelity RAD[O

Pickups in stock.

EQUITABLE HOUSE, Dingwall Rd., CROYDON. Telephone: CROYDON 2271/2

Phorees MWW&(J‘ 70 Mtwmy 54 \S,‘omzévu' Sunce (925
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n The \
EDDYSTONE 680X

COMMUNICATION
RECEIVER

A high grade instrument fulfilling professional requirements

The model “ 680X "’ has been developed from the well-proven 680 ’. The
full vision straight line tuning scales are considerably increased in area.
An improved vernier bandspread device is incorporated. The recelver
uses a total of fifteen valves and gives a high performance over a continuous
range of 30 megacycles to 480 kilocycles. Operation from AC mains 110 and
200/240 volts, 40/60 cycles.

An exceedingly durable polychromatic finish has been adopted for the
exterior and some interior parts. Of robust construction and first-class
workmanship throughout, the * 680X will give reliable service in any climate.

Please write for full specification to the manufacturers

QRATTON & CO. LTD., WEST HEATH, BIRMINGHAM 31

r@T ~ |
SULEAST T2 vrivon INSTRUMENTS

Moving Coil 6” Scale
SIFAM Portable Instruments Type M60I.

SIFAM Portable instruments are uged
by discriminating engineers. Their
robust construction and high-grade
finish ensure accurate readings for,
many years. All portable instruments
are fitted with knife-edge pointers and
mirror scales.

The case is mahogany, with wax polish
finish,

Accuracy either B.S. First Grade or
Sub-standard.

These portables are also available as
Pyrometers, complete with external
Thermo-couples to meet any special
requirements.

Moving Coil 8" Scale
Type M80I.

@ Write for Catalogue giving full details of the complete SIFAM range.
SIFAM ELECTRICAL INSTRUMENT CO. LTD., Leigh Court, Torquay. Telephone 4547/8.
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-

win- cilannel
airfield racks

For Ground to Air V.H.F. R/T communication

and Ground Radio Links.

Remote control operation over telephone lines

is available for distances up to 15 miles.

A two-channel system is illustrated but additional
channels may be added as required.

All Pye V.H.F. equipment is fully tropicalised and
normally operates in the band 60-184 Mc/s.

Pye V.H.F. equipment is officially approved.

Telecommunications

CAMBRIDGE ENGLAND -

Overseas Enquiries toi—

EXPORT DEPARTMENT - PYE LIMITED - CAMBRIDGE - ENGLAND
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;lCE RBadio Chassis

This range of High Quality Radio
Chassis designed and built to exacting
specification by skilled engineers is

nose available fro:m

MAJOR
DISTRIBUTORS LTD.

Maodel 600

9 valve, & waveband bandspread receiver covering the
following ranges: 11, 13, 16, 19, 23, 31, 41 and 49 metre
bands on 7 bandspread ranges. Also either medium
wave 180-550 metres and long wave 800-2,000 metres, or
medium wave and trawler band (60/130 metres). 10 watts
push-pul! output feeding twin 10in. speakers. Magic eye
tuning indicator, employs Octal range of valves, RIF stage
on all bands. A.C

a0} . mains only £36.2.4
Model T873

8 valve, 7 waveband bandspread receiver covering 11, 13,
16, 19, 25, 31, 41 and 49 metre hands on 3 bandspread
ranges and medium and trawler bands in 2 ranges from
130,570 metres, no long wave. This receiver, by utilising
the ingenious Acc selector system of splitting the medium
band, gives a much better medium wave performance
than that of competitive receivers covering 180/550 on
the one band. Magic eve tuning indicator, push-pull
output, 10 watts feeding twin 8in. speakers, employs
the latest type miniature wvalves.

mains only 110/250. g £28-l7.8
Model T843

8 valve, 4 waveband receiver covering 1,000/2,000 metres,
270/570 metres, 130/275 metres and 16/33 metres. Medium
wave performance is similar to Model T875. 10 watts
push-pull output feeding twin 8in. speakers. Magic eye
tuning indicator. and employs the latest type miniature
valves. A.C. mains only

110/250. £23.10.2
Model T675

6 valve, 7 waveband receiver, wavehand coverage an!
specifications exactly as T875 except that push-pull output
is not used and one 8in. speaker is employved. 8.5 wutts
output, A.C. mains only

110/250 v. £23.10.2
Model U673

Specification as Mode' T675 but for AC/DC mains oper-

ation, 200/250 volit. £23-10-2
Model T643

G valve, ¢ waveband receiver, waveband coverage and
specifications exactly as Model 'I'845 except that push-pull
output is not used and one 8in. speaker is

employed. 3.3 watts output. £18.l.0

Model U645

Specification as Model T645 but for AC/DC mains oper-

stion, 200/230 volt. £18.1.0

'

We can give immediate delivery on all of the above models.

All prices nett ex works, packing and transport extra

MAJOR
DISTRIBUTORS LTD.

TOWER WORKS, POUND LANE, LONDON, N.W .1y
Telephone : W ILlesden 6713.

PROFFITTS of BOLTON—

The leading suppliers of Magnetic Recorders
MAGNETIC RECORDERS. The popularity of the magnetic recorder

has enabled more and more manufactirers to produce and offer instru-
ments of all types—and at widely differing prices. Before making a
decision as to the type of machine you may require we would respecte
fully advise you to consult us—having had many years of experience
in tie recording sphere we are able to offer expert and unbiassed advice
we do not stock and sell instruments unless they are thoroughly tested
and eventually approved by us. May we, therefore solicit and look
forward to the receipt 0 your esteemed enquiry ? All letters answered
by return mail.

Acomparatively
recent introduction this
tape recorder represents
most excellent value for
money and the soun
quality is really out-
standing. Fitted in a
beautifully con-
structed walnut veneer
cabinet, highly polished,
the recorder uses the
standard plastic tape and
gives 33 minutes playing
or recording time at
73 inches per second.
A neon lamp modulation
|e\éeld indijutor is p;o-
vided and inputs for =
gram/radio ans mike. THE S.R. RECORDER.

imple to thread and operate-—there are three controls only, viz.:
SOUND, VOLUME and MOTOR. Erasure is accomplished with a
permanent magnet. Sound output is approximately three watts,
Price (exclusive of mike), £48, or £9/12/~ deposit, 24 monthly payments
of £1/15/6. A crystal mike is recommended for use with this recorder
and can be supplied by us as an cxtra. -
Telephone attachments for recording two-way phone conversation,

£3/3/- oxtra.

British enterprise gives you this really
superb example of a quality recorder:
note these attractive features: @ One
single knob control provides for play/
record, rewind (two positions), fast
torward enabling any given recording
on the tape to be selected with ease.
@ Automatic erasure as each new record-
. ing is made. @ Perfect fidelity without
scratch or extraneous noises. @ Frequen-
cy response 80 to 8,000 ezcles, output
3} watts in. push-pull. @ 8 inch P.M.
‘| speaker. @ Magic eye modulation level
indicator. @ Input channels for mike,
gram. or radio. @ Power supply 200/250
i A.C. only. (A six or twelve-volt rotary
convertor is available.) @ Crystal (Acos) omni-directional mike. @ Tone
control. @ Separate banel controls for mike and gram. inputs. @ Simple
threading and extremely quiet running.
ES. Standard model fitted in handsome polished veneer cabinct—
a distinctive piece of furniture, £76/6/6, or deposit £15/5/3, balance
24 months. %ortnblc model same tape deck and amplifier as above
but with six-inch speaker and fitted in erocodile skin covered case with
carrying handlc, £86/6/6, or £17/5/3 deposit, balance 24 months,
N.B.—Both the sbove prices include crystal mikc and one reel of iape.

SCOPHONY BAIRD HOME
RECORDER. A self contained #&
portable recording instrument of
British manufacture using standard
plastict tape. Special features:
Simplicity of operation — as
rewind, stop and forward drive for |
recording or play-back operated {rom
one control. @ Very portable
equipment contained in neatly
designed carrying case weight 303b..
imitation crocodile skin covered,
stowage for mike. @ Records
through appropriate input
channel from mik=, radio or
gram.—f{requency response 50
to 5,000 cycles at 7% inches
per second, @ Output—about |
8 watts in push-pull. Distortion fess than 2% a* maximum level,
@ Power supply 200/250 A.C, only. @ Pea-nut input level indicator :
red and green warning lights for recording and playback respectively.
PRICE. Inclusive of moving coil or crystal mike {as supplies permit)
and one reel of tape, £58/5/6, or £11/13/~ deposit balance 24 months.
We are also stockists (when supplies are available) of the Simon, Clifton
irek (Magnigraph) and other Recorders. Descriptive leaflets and in-
formation relative to our Easy Payment terms, with pleasure.

SPECIAL OFFER

ONE ONLY M.S.S.-DISC RECORDER POQRTABLE MODEL

PR.6. Complete with separate speaker, amplifier and control panel,

mlcr.ophone monitoring headphones, record blanks. A super recor-

gzr S b condition—offered a* £210. or £42 deposit, balance
months.

R W. PROFFITT LTD. (Radio and Electrical Engineers)

49/51 KNOWSLEY STREET, BOLTON

Phone : BOLTON 4422 Grams : ELECTRA, BOLTON
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Valve book of the year!

' VALVE
MANUAL

ANV ¥

N

N

4 VER 2“;0 PAGES

of Qsram Valve information

CHARACTERISTICS OF RECEIVING VALVES
ELECTRORNIC DEVICES . CATHODE RAY TUBES ’
PHOTO CELLS - GERMANIUM CRYSTALS f(

COMPARATIVE AND REPLACEMENT TABLES
Plus 9d. for postage

and packing.

COMPREMENSIVE REFERENCE to G.E.C. television, paet

radio and communication equipment with valve combinations. Apply to your

radio retailer
TYPICAL VALVE CIRCUITS
for your copy.

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY LONDON, W.C.2.

11
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Recognised as the Most Reliable Valveholders

Now in full production
NOVAL and B76
Valveholders
of all types in
NYLON LOADED
BAKELITE

89 A~ NOVAL™

We make all types of Valveholders

Wholesale Enquiries:—CYRIL FRENCH LTD., HIGH STREET, HAMPTON WICK, MIDDLESEX - KIN, 2240

Manufacturers’ Enquiries:—THE MecMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY
ASHTEAD 3401

siniaudhi

A week-to-an-opening diary PLUS
80 pages of reference material

Wireless World
DIARY, 1952

The reference pages of this invaluable diary contain the kind
of information that every reader of WIRELESS WORLD
must have. Well produced, compact and easy to use, its
data is essential to all who make, maintain and use radio

and television equipment. Diary pages show one week

to an opening, with ample spase for notes,

CONTENTS INCLUDE : Formule : Design Morocco grained leather : 6s. 13d. (incl. P.T.)
Data ; Circuit Diagrams ; Valve Base Con- Rexine : 4s. 33d. (incl. P.T.)

nections ; Licence Regulations ; Mathematical
Signs ; Resistor and Capacitor Markings ; Wire
Tables ; Waveband Classification : International 1 LIFFE
Organizations ; Abacs ; Standard Time, erc.  VLIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST. S.E.1]] ..o carior

Obtainable from all Bookseller and Stationers

ASSOCIATED
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Pro%.

SIMON SOUND SERVICE

13

RECORDER HOUSE, 48/50, GEORGE STREET, PORTMAN SQUARE, LONDON, W.1. ENG.
Telephone : Welbeck 2371 (5 lines).  Telegrams : Simsale, Wesdo, London.  Cables: Simsale, London,
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R R R

H.F.
CHANNELISED TRANSMITTERS

( HC. 100 SERIES)

P Output: 400 watts for all transmissions.
Frequeficy Range: 2 Mc/s to 27.5 Mc/s.
b  Transmission:
Telephony, (high level modulation).
Telegraphy :(—C.W. on/off. M.C.W.
Frequency Shift.

v

The Series comprises nine standard editions
offering :—

b Simultaneous Operation on 2, 3 or 4 pre-
selected frequencies, depending on the types
of transmission chosen.

b Local or Remote Control of each channel.

MARCONI cCoMMUNICATION SYSTEMS

SURVEYED - PLANNED - INSTALLED - MAINTAINED

MARCONI’'S WIRELESS TELEGRAPH CO. LTD . MARCONI HOUSE . CHELMSFORD . ESSEX

PRODUCTION TESTING

With its almost linear 8” scale the Pullin
Bench Ohmmeter is the ideal instrument for
rapid production testing of a wide range of
resistance values.

A selector switch gives an immediate
choice of 4 range-scales on the one instru-
ment, 0-10, 0-100, 0-1,000, 0-10,000.

Calibration accuracy on all scales being
plus or minus 1% full-scale deflection.

Pullin industrial bench type Ohmmeter
gives accurate readings independent of supply
voltage variations of plus or minus 209%.

PU BENCH TYPE
OHMMETER
MEASURING INSTRUMENTS (PULLIN) LTD.

Electrin Works, Winchester Street, W.3.
Acorn 4651 4
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A.T.M.

WIDE BAND MATCHING UNIT

Dimensions 7" x 43" x 2} overall. Weight
431b. approx. Construction complies with
climatie and weather-proof requirements of
the relevant Inter-Service specifications.

[
v
i

v
[d
o
-t
z
Q
[
o
W
N
z

Characteristics of Wide Band Matching Transformer.

60082 Balanced: 75Q Unbalanced. Power rating: 1 watt.

WIRELESS WORLD

The ““A.T.M.” wide band matching unit is
designed to meet the need for matching
different impedances over an extensive
frequency range. The type shown here is
for matching a 600-ohm balanced open-
wire feeder from a receiving aerial to a
75-ohm unbalanced coaxial cable. Altern-
ative types can be provided for match-
ing other impedance values, either
balanced or unbalanced according to
individual requirements. The units are
compact and light in weight.
Please write for full details.

INSERTION LOSS Smeee
BAL ANCE . RATIO

RATIO — d b

BALANCE

AUTOMATIC TELEPHONE & ELECTRIC GO. LTD.

(RADIO & TRANSMISSION DIVISION)

Strowger House,
Telephone : TEMple Bar 9262

Arundel

London, W.C.2

Strowgerex, London

Street,

Telegrams :

15

AJ4061-B23
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Three heads

£ are hetter - 3
¢ than one! L & @Li/)f
/’/// . i

1

For Standard and Microgroove Recordings

Green Spot with .001” radius sapphire for micro-
groove recordings.

Red Spot with .coz25” radius sapphire for modern
standard recordings.

Yellow Spot with .003” radius sapphire for older
standard recordings.

These pickup heads are fitted with an easily
replaceable armature system complete with a semi-
permanent sapphire. Armature mass 20 mg.

FZZE
=z
Z 4
(’//-///d

Extremely low mass at needle point (4/5 mg.
only), allowing for reduction in downward
pressure to 10/12 grams for standard recordings
and 7/9 grams for microgroove recordings.

Prices: With one head £4 100 plus £1 190
Purchase Tax. Extra heads each £2 10 0 plus
£1.1 8 Purchase Tax. Spare armature system
with sapphire 14/8 including tax.

Licensed under Letters Patent No. 586900 andlor 615424.

ey,

(onnoisseur. prodit

P

Tel. : HALIFAX 69169.

Manufactured by A.R. SUGDEN & CO. (ENGINEERS) LTD., Well Green Lane, Brighouse, Yorl(sT

to those who wish
to Qualify inany
of these subjects*

Now where does your
career lie ?

Applied Mechanics * Aviation—
Engineering and Wireless % Book-
keeping * Commercial Art
Draughtsmanship — Elecirical and
Mechanical * Electrical Engineering
— A .M.|.E.E. subjects * General
Certiticate of Education
Journalism * Languages
Mathe maticsxMechanical
Engineering — A M.|.Mech.E.
Physics * Plastics * Press Tool
Work % Public Speaking * Radio
Service Engineering * Salesmanship
Telecommunications (C and G)
Television * Vjewers, Gaugers and
inspectors * “Workshop Practicn
Works Managementand many others

BY POST, specialized Tutors

in these and many other subjects
give individual and understanding
......... attention to Bennett

This book costs you nothing.
But 1t offers you
success in terms of
your career.

¢ e College Students to
] To the Governor, Dept. L41 ¢ whom Books are free.
5 i+ Tuition is guaranteed
H n e LLEGE i until you qualify. State
H i your subject. Send
i Sheffield, England. Send me the free book 3 coupon for prospectus
+ on how I can qualify in........... ...(subject) & as it applies to’ you.
H H
' 1 You can start on a
§ONAME oot s i BENNETT  COURSE
.
E ADDRESS 100 .oeiveudeneicesnnagsugoonansesssssiamssnnntes E FOR '
:
E .............................. AGE (if under 21)...... E °NLY30 -
:
. PLEASE WRITE IN BLOCK LETTERS ' and monthiy
H t instalments of 15/ =

CELESTION

‘The Foremost Name in
Sound Reproduction

MODEL P44.

@ Overall Diameter 122"

@ Voice Coil Impedance
ohms 3.0

e Magnet Pole Diameter 11"
@ Flux Density (Gauss) 10,000
@ Total Gap Flux (Maxwells)

The General Public should
please order through their
Local Dealers.

60,000 Manufacturers are invited
to”wrhe for details of the
. @ Peak Power Capacity 10W [l oee of Celestion

ROLA CELESTION LIMITED,

SUMMER ROAD, THAMES DITTON, SURREY
Felephone : EMBERBROOK 3402-5
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Frequentite ;5 e most suitable insulating material for all high frequency

applications. Seventeen years ago we introduced the first British-made
low-loss ceramic, and consultation with us before finalising the design of
new components is a wise precaution.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office : Stourport-on-Severn, Worcestershire. Telephone : Stourport lll. Telegrams : Steatain, Stourport

—r
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MAINS

TRANSFORMERS §

FULLY INTERLEAVED.
SCREENED AND IMPREGNATED. ALL GUARANTEED.
ALL PRIMARIES ARE 200/250 v. Half Shrouded.
HSM63. (Midget). Output 250-0-250 v. 60 m/fa., 6.3 v. at 3
amps., 5 v. at 2 amps. .. 18/-
HS63. Output 250-0-520

Qutput
HS2. 250 0=2501vA, BOLM 2 iiiugsnso oo oo s B8 e 00 To s 21/~
HS3. 350-0-350 v. 80 m/a. HS30. 300-0-300v.80 m/a. . 21/~

HS2X. 250-0-250 v, 100 mfa. HST75. 275-0-275 v. 100 m/fa. 23/-
HS30X. 300-0-300v. 100 mfa. HS3X. 350-0-350 v. 100 mfa.... 23/~
Fully Shrouded

FSM63. (Midger). Output 250-0-250 v. 60 mfa., 6.3 v. at 3

amops .5 v ATI 2 A TIPS e s dEErE. « - - - e e = s - oLl e SR e o 18/6
FS2, 250-0-250 D B2 S e e e ek R e 23/~
FS30. 300-0-300 v. 80 m/a. FS3. 350-0-350 v. 80 m/a. . .23
FS2X. 250-0-250 v. 100 mfa. FS75. 275-0-275 v. 100 mfa. . 25/9
FS30X. 300-0-300 v. 100 mfa. FS3X. 350-0-350 v. 100 m/a. ... 25/9
All the above have 6.3-4-O v. at 4 amps., 5-4-0 v. at 2 amps.
FS43. Output 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v.

4amps., C.T.5v.3amps. Fully shrouded ............c..ccoceiie 51—
FS50. Outpuz 450-0-450 v. 250 mfa., 6.3 v. 2 amps., C.T. 6.3. v.

4 amps., C.T. 5 v. 3 amps. Fully shrouded ........................... 75/~
F30X. Output. 300-0-300 v. 80 m/fa., 6.3 v. 7 amps., 5 v. 2 amps.

Framed. Flylng leads 319
F35X. Output, 350-0-350 v. 250 m/a., 6.3 v. 6 amps., 4 v. 8B amps.,,

4 v.3 amps., 0-2-6.3 v. 2 amps. Fully shrouded .....ocooiiiiinnnns T1/6
FS160X. Output. 350-0-350 v. 160.mya., 6.3 v. 6 amps., 6.3 v.

3 amps., 5 v. 3 amps. Fully shrouded 45/~

FS43X. Ouwu:. 425-0-425 v. 250 mfa.
6 amps., 5 v. 3 amps. Fully shrouded .

HSé6. Output 250-0-250 v. 100 mfa,, 6.3 v. ps., C.T. 5
3 amps. For receiver R1355. Half shrouded ..................... 29/3
HS150. Output, 350-0-350 v. 150 m/a., 6.3 v. 3 amps,, CT. 5 v.
Jamps. Half shrouded .........oooiiiiiiuimniiiiiiiiiiriianieiciieannes 309
F36. Output, 250-0-250 v, 100 m/a., 6.3 v. 6 amps., CT.5v.
lamps: Halfishirouded Bt SN . R o S 309
FS120. Output, 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 63 v.

2amps., C.T.5v. 3amps. Fully shrouded ...........cc.ocooiiil 33/-
FS256, Output, 250-0-250 v. 80 m/fa., 6.3 v. at 6 amps,, 5 v. at

3 amps. Fully shrouded 3019
PRI/l. Output 230 v. at 30 m/a., 6.3 v. ac 1.5/2 amps. 23/-
FS150, 350-0-350 v. 150 m/a., 63 v. 4 amps., Sv. 3 amps 34/9
FSI150X. Output, 350-0- 350 v. at 150 m/a., 6.3 v. at 2 .

C.T..6.3v.at2amps., C.T.5v.at3 amps. Fully shrouded ..... 3419
The above have inputs of 200/250 v.

FILAMENT TRANSFORMERS
F4. Output, 4 v. 2 amps.. F6, Output, 6.3 v. 2 amps. ... 9~

FI2X. Output, 12v, at | amp. 9/-. F6X. Output, 6.3 v. 0.3 amps 6/

FI2. Output, 12.6 v. tapped 6.3 v. at 3 amps. 18/6
F24. Output, 24 v. tapped 12 v. at 3 amps. 26/~
F12 and F24 framed with Flying Leads
FU6. Output, 0-2-4-4-6.3 v. at 2 amps. 1~
F29. Output, 0-2-4-5-6.3 v. at 4 amps. 209
FU6 and F29 clamped with Flying Leads.
F5. Output, 6.3 v. at |10 amps. or 5 v. at |0 amps. or 12.6 v. 3t
5 amps. or 10 v. 3t 5 amps. ..o 37/9

Fé6/4. Output, four at 6.3 v. tapped at 5 v. at 5 amps. per winding,

giving by suitable series and parallel connections 24 v. at 5 amps.,

20 v. at 5 amps., |18 v. at 5 amps., |5 v. at 5 amps., 12.6 v. at

10 amps., 10 v. at 10 amps., 6.3 v. at 20 amps., 5 v. at 20 amps. 57/~

FS and F6/4 framed with Flylng Leads.
FUI2. Outpur 0-4-6.3 v. 3 amps. FU24. Output0-12-24v. | amp 196
The above have inputs of 200/250 v,

TPUT TRANSFORMERS

MOPI. Ratios 26, 46, 56, 66, 90, 120-1 50 mfa max. current.
C.T. for Q.P.P. Class B., etc. Secondary 2/4 ohms. Top panet
and clamped, each ..o 6/~
OPJ. Midget Power Pentode, ratios 30, 60, 90- 1, 40 m/a.
Secondary 2/3 ohms, €ach  ..ocoiiiiiiiiiiiiiiiiiiiiiea e aaaees 4/—
OP2. Midget Pentode, ratlos 45- |, Secondary 2/3 ohms, 40
per doz. ... 39/6
OPIO 10/15 p ry 19/9
OP30. 30 watts output. 20 ratios on Full and Half primary...... 28/
Williamson's O.P. Transformer to Author’s specification... £4/3/6
Chokes for Williamson's Amplifier. 30H. at 20 m/a .. 15/

10H. at 150 mya «occoineeiiiiniiiiiiiiiieieaae
Choke €C4. 60 mya, approx. 8H., 350 ohms
Choke C5. 40 m/a, approx, SH., 350 ohms
Choke C6. 50 m/a, 50H., 2/
€38, 360 Micro henries damped 5/3.C7 90 m/a, 180 ohms. clamped 6/3
Belling-Lee Co-Ax’al Piugs. Type 642/F., each..
Belling-Lee Co-Axial Sockets. Type 604/5 each...
Quotations, etc. —stamped addressed envelop
C.W.O. (add /3 in £ for carriage all orders over £2 carﬂage oaid.
Trade and ialso Export enquirie  invited.

H. ASHWORTH (Dept. WW),

676, Gt. Horton Road, Bradford, Yorks.
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ELECTRIC, s SOLDERING [IRONS
Your CHOICE
THEY ARE USED BY

EXPERTS ALL OVER
THE WORLD !

Delivery from Stock, ask for Leaflet

The ACRU ELECTRIC TOOL MFG. Co. Ltd.
123 Hyde Road, ARDWICK, MANCHESTER

Have you ‘A A7

This small reprodu:—
tion of a SUB-ASSEMBLY
taken from one of our

To BLUE win 30 Colh PACK. § series of unique LIFE-
% SIZE, “ EASY AS
S AB.C. CONSTRUC-
g TION  SHEETS illu-
s  strates how really
3 simple radio assembly
z for the Home Con-
4 structor can be! If YOU
§ have average ability
:— (*A.A) and could

wire thissimple unitthen
you can tackle any, orall,
of the TWELVE GUAR-
wemz ANTEED OUTFITS
1, given in our HOME
CONSTRUCTOR'S
HANDBOOK, knowing
that with OUR sheets
failure is impossible |
Our world-famous publlcat.lon has ONCE AGAIN BEEN EN-
LARGED and now contains the followun‘ FULL PAGE circuits,
with illustrations, descriptions, full parts listst and details, as well
as a host of extremely useful information, data, formulae. etc.

@ 3 Valve 3 wave FEEDER @6 Valve 3 wave AC.

@ 4 Valve 3 wave FEEDER SUPERHET
(with ** hi-fi '’ switching for @ 6 Valve 3 wave AC/DC
high quality on locals) SUPERHET

@ 5 Valve 3 wave AC SUPER @® SIGNAL TRACER
® 5 Valve 3 wave AC/DC @ 4 Valve BATTERY SUPER
SUPERHET. @ 5 Wate quality AMPLIFIER
® FEEDER AMPLIFIER and @ 10 Watt quality AMPLIFIER
Power Pack @ SIGNAL GENERATOR
(t Al Parts are obtammabie irom us by mail and ar: clearly marked .nd
dentitied with our Construction Sheeta.)
The price ! 2/6 Only which makes this Book just about the best
value-for-money obtainable anywhere to-day !{ Many thousands
of Constructors like yourself are using our splendid circuits, so
SEND NOW FOR YOUR COPY The 1951/2 ISSUE is obtainable
by mailONLY FROM :

RODING LABORATORIES g
694, LEA BRIDGE ROAD LONDON, E.l0




DECEMBER, 1951 WIRELESS WORLD 19

IN CAPABLE HANDS, these three —
radio officer, hospital nurse, factory worker. In daily work b 4
on which a great deal may depend, each one is aided 7 ' \\X
and guided by Marconi Instruments Limited.
Marconi instruments are familiar to them — in maintaining
radio and radar performance, in short wave therapy, )
surgery and radiology, in measuring precisely such awkward
but significant quantities as moisture content of grain
or the acidity of boiler feed water. Across the world Marconi \
instruments are at work, where work depends on mastery of "

measurement and the achievement of modern medicine.

MARCONI instruments

MARCONI INSTRUMENTS LTD * ST. ALBANS - HERTS - Telephone: St. Albans 6161/7

London Office: Marconi House, Strand, W.C.2. Midland Office: |19 The Parade, Leamington Spa. Northern Office: 30 Albion Street, Hull.
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In addition to Tungsten, Molybdenum and Tantalum we are now making ZIRCONIUM
ROD, WIRE and SHEET in commercial quantities.
Technical literature available on request.

of your requirements.

o

WIRELESS WORLD

DECEMBER, 1951

55

iy

We shall be pleased to have details

MUREX LTD . (Powder Metallurgy Division) - Rainham . Essex Tel.: Roinham, Essex, 240

LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I.

Tel.: EUSton 8265

The new HYDE

foot operated

WIRE STRIPPER

These two machines will, between them,
strip with speed and accuracy practically all
tsypes of Insulated Wires and Cables from
mall Wires and Flexes up to Cables of §
diameter. HYDE Stripping Machines are
cutting the costs and speedingtheproduction
of many world famous manufacturers.
SEND SAMPLES OF WIRES AND
CABLES USED, FOR FULL REPORT.

. . . and the
BENCH MODEL

Telephone : Wythenshawe 2850
J. B.HYDE & CO.LTD., Wythenshawe, Manchester

l

Preliminary Announcement ! |, gccordance with

our declared policy of manufacturing only the finest and most
modern equipment,

PANDA provowy _PRESENTS me PR-120-V

T

The FIRST Table Top
Tx to incorporate the

following desirable
features :—
* T.V.l.—Incorporate

ing the absolute latest
in T.V.l. proofing. You
can now live with T.V.

*FLEXIBILITY.—
Band.switched 3.5, 7,
14,21 and 28 Mc/s.

* VERSATILE.—High

% o stability
Tgl"*PEERQPMSZteEIIE A;S:‘:E galibrated V.F.O. incorporated.

modulator and all power supplies m::::::’omcHC egkthfull't(y. dFt.;lllyl
built into one modern table top § 0 ello T OCE 3: d'ud
cabinet, safety precautions, mbodie

variable excitation control, Break-
in facilities provided. Ouytput im-
Fedance 50—100 ohms unbalanced
ine.

In fact, IT HAS EVERYTHING !
With a key, mike and power plug you can work WHO
you want WHEN you want with the PR-120-V.

The PR-120-V is now in production. Price £125. Delivery
to commence December and all orders will be dealt with
strictly in rotation. Export inquirles will command priority.
The PR-120-V is the latest product of the PANDA
organisation and is another ¢ first.”’ A new piece
of “ PANDA " (Regd.) Equipment.

PANDA RADIO CO., 58 School Lane, Rochdale
Tel. : 47861, Grams : PANDA, ROCHDALE
e e ————— A ey,

®* QRO.—I20 watts of 100 per
cent. modulated phone and 150
watts of C.W.
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'THE WORLD . ’
RENOWNED %@’

L 4

MAKES YOUR SET
A RADIOGRAM

TABLE AUTO-
CHANGER MODELS

MODEL )/T'‘AUTO. Table Model,
fitted with Garrard Automatic Recor
Changer, playlng 8-10° or 8-12°

records. £2 5 _1 2_ 4

MODEL T/3S/AUTO (3 SPEED).
Table Model, fitted with 3-speed
Garrard Automatic Record Changing
Unit, playing 8-10" or 8-12" records
and fitted with dual pick-up head
suitable for standard or long-playing
records (for A.C. mains). £31 _3_6

CONSOLE AUTO-
CHANGER MODELS

MODEL Cg/AUTO. Console Model

fitted with Garrard Automatic Record
Changer, playing 8-10" or 8-12° records

(for A.C. mains). £37-14-0

MODEL C/3S/AUTO (3 SPEED).
Console Model, fitted with 3-speed
Garrard Automatic Record Changing
Unit, playing 8-10" or 8-12 records
and fitted with dual pick-up head
suitable for standard or long-playing

records (for A.C. mains).. £43_5.2

PRICES ARE INCLUSIVE OF
PURCHASE TAX,

PORTABLE MODELS

MODEL P.S_.. Portable Model, in
Figured Walnut Case, fitted with
Garrard A.C. Rim-Drive Motor.

£12-13-9

MODEL P.M.3 (3 SPEED). Portable
Model, in Figured Walnut Case, fitted
with 3-speed Garrard Motor and dual
pick-up head suitable for standard
and long-playing records (for A.C.

- £17-10-5

-

CABINETS. Handsome design, finished in
Walnut, following the modern trend, the
simple but effective style of the Cabinet is
a welcome addition to any room. The
Console models have ample record storage
accommodation.

Patent No. 404,373.
Registered Nos. 789,034 and 833,875, etc.

TABLE MODELS

MODEL J/T. Junior Table Model
fitted with  Garrard Rim-Drive

e £14-19-8

MODEL T/M. Standard ‘Table
Model, fitted with Centre Drive

Motor. £1 7_1 7_8

MODEL T/M/U. Standard Table
Model available for A.C./D.C. mains

(il £21-15-0

MODEL T/3S (3 SPEED). Table
Model, 21" wide, fitted with Garrard
3-speed Motor and dual pick-up head,
suitable for standard and long-playing
records (for A.C. mains).£1 9_1 8_9

CONSOLE MODELS

MODEL C/fJ/21. Console Junior
Model, 21 wide, fitted with Garrard

Rim-Drive Motor. £26_2_0

MODEL C/M/21, Standard Console
odel, 217 wide, fitted with Centre

Drive Motor. £29 -0-0

MODEL C/M/UJ21. Standard Con-
sole Model, 21" wide, available for
A.C./D.C. malns (universal).

2-17-4

MODEL C/3S (3 SPEED). Console
Model, 21* wide, fitted with Garrard
3.speed Motor and dual pick-up head
suitable for standard and long-playing
records (for A.C. mains). £30_9_0

¢

Svole Manufacturers: J. & A. MARGOLIN LTD., 112, 114, 116, Old Stree:, Londc;n, E.C.1, England.

Telephone : CLErkenwell 2133,



22 WIRELESS WORLD DECEMBER, 1951

AN

Wolf.=L,

Built to increase outputand
cut costs over the whole field
of soldering from fine instru-
ment work to heavy industrial
soldering. Only Wolf Solderguns
have all these outstanding advantages.
OFF-STRAIGHT EASY-GRIP HANDLE
PERFECT CONTROL

LOW 'CURRENT CONSUMPTION
QUICKER HEAT-UP

MAINTAINS CORRECT MEAT
LOCALISED HEAT

MODELS FOR EVERY PURPOSE
FROM FINE INSTRUMENT TO
HEAVY INCUSTRIAL SOLDERING

TYPE 21

4 F=T tvee s S=SRDe TYRE 7
OTWER MODELS SRS Type 4 SRS TYPE 81
Y0 CHOOSE FROM .

HAVE you TRiED AUTOMATIC SOLDERING?

]

Win new efficiency and
‘ economy with Wolif Auto-
matic Soldergun. Its auto-
feed, trigger solder-feed
action and perfect balance make it
indispensable toall modernassembly.

SOLDERING IRONS TYPE 22

For all who, for
special reasons,
prefer the con-
ventional straight type
handle. Identical as
regards elements and bits
to Wolf Solderguns but with
round hard wooden handle
with heat deflecting skirt.

Hvays o St m:‘vow F

=== TYPE 32
-

% TYPE 42

ELECTRIC SOLDERGUNS € SOLDERING IRONS

* Obtainable from alf high-class stockists and ironmongers.

WOLF ELECTRIC TOOLS LTD.

rPIONEER' WO.RKS HANGER. LANE, LONDON, W.§
Teicppone : PERivale S6394.  BAANGHES. BIRMINGHAM - MANCHESTER - LEEDS - BRISTOL - GLASGOW

|
|

|

{

Good music deserves
FIDE L’ TY in recording and

in reproduction

A world-famous Orchestra—piaying the loveliest work of a renowned
composer—beautifully recorded by the most modern technique—
all those amount to very little unless the sound equipment is capable
of reproducing the original music with a high standard of fidelity.
Specially developed to meet the exacting requirements of music
lovers. the GRAMPOLA Model 8.50 Amplified Electric Gramophone
_— ’ is an instrument which gives
i L. cqual satisfaction to the musician
. and technici alike. Weighi
only 21 pounds, it is readily
portable. and the two simple
controls are fitted on the outside
of the ease, so that the lid can be
closed during playing, eliminating
surface noise.

GRAMPOLA Model 5.50
Price £24.12.8 (inc. P.T.)
Amplified Efectric Gramo-
phone for A.C. Mains, 50
cycles 200/250 volts.
Weight 21 ib.

Size 143" x 131" x 9.

Get full details without delay from:

GRAM@IN REPRODUCERS LTD

9. HANWORTH TRADING ESTATE, FELTHAM, MIDDX
Telephone : Feltham 2657 Telegrams : Rearnp, Feltham

_ M.R.SUPPLIES Ltd—

Offer from stock the following brand new (or otherwise perfect) material. All prices
nett. Immediatedespatch. -

HIGH DUTY RECTIFIER UNITS (8.T.C.) Input 220/240 v. 50 c¢. 1 ph. Output 36
volts 50 amps. Made to rigid specification for ambient of 122 deg. F. Metal rectified,
fitted switch and fuses. Averagesize: 4it. x 20in. x 2lin..weight approx. 2 cwts.
New orasnew, £28 ex here, or can be despatched England, 25/-,8cotland/Wales, 30/-
Also very few, 200/250 v. 50 c. 1 ph.a, output 30 v. 96 amps., ewitched and fused and

3 1 Engl 15

R ERTUM BEOTIFIERS, Highduty Industrinl type, funnel-cooled without forced
draught. All full-wave. Remarkable offer of these brand new units from stock, under
kalf ist price. 30 v. 20 amps, 60 v. 10 amps., either £4/15/- (despatch 3/6). Two In
bridge. 30 v. 50 amps., 60 v. 20 amps., 120 v. 10 amps., any pair £9 (des. 6/-). Also
four In bridge to deliver up to 240 v. 10 amps., £18 the four (des. 12/6). Also single
upit, 12 v. 50 amps., £5/5/- (des. 8/8). Also 24 v. 3 amps. full-wave, 32/6 (des.1/-);
12 v. 3 amps., 20/- (des. 8d.).

PRECISION MAINS VOLTAGE METERS (B.P.L.) Rectified moving coil, 0/300 v.
A.C. 3§in. lush panel mount, 77/6 (des. 1/6).

ROTARY CONVERTERS. Input 24 volte D.C. output 280 v. 50 c. loading up to
120 watts. Mounted in portable metal case with switch and sockets. ldeal for mobile,
boat and caravan use. Perfectorder, £4/10/-(des. 3/6).

VOLTAGE CHANGING@ TRANSFORMERS. 100/110-200/250 v. (and vice verea)
(A) loading 500 va, In eylindrical steel houslng with conduit entries, £4/10/- (des.
3/6) (B) Loading 1,250 va, in portabie housing with handle £6/15/- (des. 5/-) (C)
Same rating as (B) but with 10 v. tap selector switch, 200/250 v., and 0/120 v. meter,
for accurate step-down from varying mains inputs, in portable case with handle,
£8/17/8(des.6/-).

PUMPS, Immediate delivery of the following : Stuart, 220/250 volt A.C. Motor/Pump
Units, with capacitor/induction motor, high duty, direct starting, minimum mainten-
ance, No. 21 (§ h.p.} 1,000 g.p.h., £20, (des. 6,6): No.22 (1 h.p.) 2,000 ¢.p.h. £25,
{des. 7/6). Both centrifugal. Also Rotary Vane Pumps, positive displacement
(lastfew) up to 3,000 g.h.p. Powerrequired 1 h.p. (minimum), all bronze construction,
£6/15/- (des. 4'8). Also Gerotor Liquid Pumps by May Oi1l Burner Corp., power
required } h.p. (min.) up to 2,000 g.p.h., 57/@ (des. 3/6). Alse Immersion Pumps
(self-priming)—as R.A,F. but German version, Can be immersed up to 30in. approx.
300g.h.p. Rated for 24 v. D,C.,suitable for 12 v. D.C. or intermittent use on 15/24 v.
A.C.,37/6 (des. 2/6).

GEARED MOTORS, precision made. Motor rated for 48 v. D.C. fitted with 45/1
reduction gear box, motor shaft 920 r.p.m.. 2-ended final shaft approx. 20 r.p.m.,
47/6 (des. 2/-). Further details on request,

FOOT SWITCHES, fitted ball-top plunger, each depression closes one and opens one
circuit, capacity 10 amps at 200/250 v.. 8/6 (des. 1/-).

LIGHTING DIMMERS, full-bright to biackout at 220/240 volts, with ** off *’ position:
100-watts, 32/8, 200-watts 37/8, 500-watts. 50/~ (des. 2/-). 1,000-watts £5 (des.
3/6). And higher ratings—please enquire.

THERMOSTATS, Immersion type (S3unvic) 90/190 deg. ¥. 15-amps.. 200/25¢ v.
4.C. ube 1l0in. long 25/8 (des, 1/3). Also ex-AM frost protection type, om at
32 deg. F off at 49 deg. F., capacity 1.6 amps, 4/8 (des. 8d.). Capllary type, tube
3it, jong, with 3In. phial range 55/90 deg. F.. capacity 5 ampa.. 1or air or immersion,
17/6 \des. 1/3),

MINIATURE MOTORS 12 v. D.C. (up to 20 v. A.C.,. Note the smal. <1ze 2in. .ong,
1hin. dia. fitted »emovable pulley. with internal adjustable governor, approx. 3,000
r.p.m. Good power, 12/6 (des. 9d.).

EXTRACTOR FANS, 200/250 v. A.C. 8in. impeller. fitted grille 82/6 (dee, 1/6). Aiso
Hoover 12/24 v. A.C.’D.C, model, 17/6 (des. 1/8).

JEWEL.TIPPED GRAMO NEEDLES (permanent) Minjature or standard shank
{Please state which) /8.

M.R. SUPPLIES Ltd., 68 New Oxford Street, London, W.C.1
Telephone : MUSeum 2958
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There’s a place for YOU

2 rmd

The Royal Air Force urgently needs a trained reserve
it can count on in an emergency. And it is men and
women like you who must form that reserve — people
who are ready to give up a small part of their spare
time to training : either to continuing to fly or to doing
equally important jobs on the ground. Your close
association with the Royal Air Force will bring you
new experience and fresh companionship. Moreover,
by volunteering now, you will be showing the world
that you at least are ready to face up to whatever the
future holds. Post the coupon below for full details.

TO: ROYAL AIR FORCE (W.p.694), VICTORY HOUSE, LONDON W.C.2
Please send particulars of part-time service with the R.A.F. (4pplicants from British Isles only.)

NAME....

ADDRESS...

(If ex-R.A.F. or W.A.A.F. please give rank, trade and number)

* If you are between 14 and 17 —and keen—join the Air Training Corps *k
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® EQUAL FLEXIBILITY
IN ALL DIRECTIONS

@ CAN BE LOADED IN ANY DIRECTION
@ UNAFFECTED BY CLIMATIC CONDITIONS
® VARIOUS TYPES FROM 1-351bs PER UNIT

@ VIBRATION IS BOTH DANGEROUS AND COSTLY

Mtle or C atalogue and Price list to

A WELLS & CO.LTD.

STIRLING R° WALTHAMSTOW, LONDON E.I7.

o EQUIFLEX

THE ALL-METAL SPRING MOUNTING

M.0.S. TYPE APPROVED. PATENT N2 571026
FOREIGN PATENTS GRANTED

HOME STUDY
backs radio experience with
sound technical knowledge

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,
including those taking qualifying examinations. It is invaluable, also, to
students who wish to prepare themseives for a job in this field. Courses o,
instruction covering radio and, ‘f necessary, television, nclude the following:

Complete Radio Engineering ., Radio Service Englneers . Radio

Service and Sales . Advanced Short-Wave Radio . Elementary
Electronics, Radar and Radio . Television Technology.

ICS

And .he following Radio Examinations
British Institution of Radip Engineers . P.M.G. Certificates for
Wireless Operators . City and Guilds Telecommunications
Wireless Opera.ors and Wireless Mechanics, R.A.F,
Students intending to sit for the above Examinations should enrol NOW
for preparatory Courses.
Using a specially prepared study programme, students study at. their own
pace, in their spare time and, with time for revision_ sit with full confidence
of success.

(I.C.S. Students cre coached until suc:essful)

Write today .tor our FREE “ RADIO ” booklet which ‘ully describes
the above ICS Courses and the facilities Yor the complete study of Radic

andfor Television technology. The ICS Adwisory Department will also give
free and impartial advice on the need for and the means of instruction.

GENEROUS DISCOUNT GRANTED TO ALL MEMBERS OF
H.M. FORCES.

fﬂ@/ﬂdZZ&ﬂdZ

CORRESPONDENCE SCHOOLS

Dept. W.L.29. Internationai g)uildings. Kingsway. London, W.C.2.

FRITH RADIOCRAFT LTD

for GRAM EQUIPMENT

These items available from stock :

COLLARO 3-RC-5|| three-speed AUTO-CHAN-
GERS. 33-45-78 R.P.M. Play 10 7in, [0in. or [2in.
standard or microgrogve records unmixed. Hi-Fi
dual purpose head fitted with ACOS cartridge and
sapphire. Complete in open type metal case suitable
for rack or cabinet installation. Price £18/15/-.

PLESSEY multi-speed AUTO-CHANGERS to play
8-10 records 10in. and 12in. MIXED at 33 or 78
R.P.M. or 8-10 records 7in. only at 33 or 45 R.P.M.
ACOS dual sapphire head for standard or microgroove
records. Price £23/13/-.

RICHARD ALLAN portable case recordflayer, incorporating
Collaro 3-514 3-speed unit for 33, 45 and 78 R.P.M. Dual purpose
ACOS pickup head with sapphire. Auto-stop. De Luxe walnut
finish cabinet Price £21/5/4.

CONNOISSEUR de luxe 2-speed motors with heavy lathe-
turned !2in. turntable. Speeds 33 and 78 R.P.M., suitable for
standard, transcrl tion or microgroove records. Complete on
mounting plate, I13¢in. x 15%in., ready drilled for the Connoisseur
pickup. Price £22/18/8.

CONNOISSEUR super lightweight pickups.
both with sapphires, £10/0/8.

DECCA XMS Hi-Fi pickups, with *“C” and.*“D " heads, £7.
ACOS GP-20 pickups, £3/11/5. Extra GP-19-LP head, £2/3/4.
STROBOSCOPES., printed on robust xylonite for 33 and 78
R.P.M. at 5D and 60 ¢fs., 3/I1. .

DECGA turnover crystal pickups with twin sapphires, £3/19/4.
MA/RCONI 14 lightweight pickup with matching transformer,
£2/8/4.

B.S.R. MU-10 motons with 10in. turntable 33 or 78 R.P.M. for
100-250 v. 50 ¢/s., £3/15/-.

B.S.R. MU-14 gram. motors with Rotacam instant speed change
ar 33. 45 or 78 R.P.M., £7/3/4.

FRITH RADIOCRAFT LTD———

69-71 CGHURCH GATE, LEICESTER Phone 58927

Twin heads,
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TYPE VA 39

S FOR

~ ACCURATE
PHOTO-

METRIC

WORK

FOR SPECIAL PURPOSES

Included in the wide range of ‘‘CINTEL” photo-electric
cells you will probably find the very one suited to
your own particular requirement; but if your problem
calls for a cell of special properties, then we are
prepared to make it for you.

With over jo different types in our range, and
equivalents for most other manufacturers’ cells, we
" TYPEQVA 39
i QUARTZ
ENVELOPE
SENSITIVE

DOWN TO
1900 AU.

are in a position to solve your photo-cell_ problem.

Full technical information is available on application to:—

CINEMA-TELEVISION LIMITED

A Company within the J. Arthur Rank Organisation

WORSLEY BRIDGE ROAD - LONDON - S E 26

Telephone : HITher Green 4600

SALES AND SERVICING AGENTS
F. C. Robinson & Partners Ltd.,, H. Hawnt & Co:, Ltd.,, Atkins, Robertson & Whiteford Ltd., .

287, Deansgate, Manchester, 3 59, Moor St., Birmingham, 4 100, Torrisdale Street, Glasgow, S.2 v ‘l E

=)

\\
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SPECIAL PURPOSE ALLOYS

TELCON THERMOSTATIC BIMETALS

A range of precision bimetals noted for their stability and
suitable for all applications involving temperature control,
indication or compensation.

TYPE

BIMETAL 140

BIMETAL 400

BIMETAL 15

COMPOSITION Deflection Resistivity ! Maximum
LowE ioh Exr Cor_gs(am ‘michrohms/ocm. Working
w ‘j:rNi IHIQ o Wi per °C. (d) | cube at 20°C. | Temp. °C.
38 20 14.0x10°¢ 3 l 300
42 20 11.0x10°¢ 70 l 400
38 100 I 9.7x10°¢ l 18 l 200

Head Office : 22 OLD BROAD STREET, LONDON, E.C.2. Telephone: LONdon Wall 7104

Enquiries to: TELCON WORKS, GREENWICH, S.E.10.

Telephone : GREenwich 3291

dre?y-DORLEC

REGISTERED TRAODE MARKS

CABINETS

Technical Adviser:
C. H. DAVIS
59, BROMPTON ROAD
LONDON S.W.3

idney
, s
PRODUCY

ESTABLISHED 1898

7
Phones Aston Crovs 0914 1 cmin * Gramae Syparfine,

We are

now able

% aceept”

ORVERS
)-‘é:;mf/

o

Wll%f o

“n gwcyied

deﬂ}u

If you do not already know
sbout this unique cabinet
system, write for details.

‘MANUFACTURERS

DEecemee, 1951

—— BRADMATIC |

===

=

MAGNETIC TAPE

RECORDING EQUIPMENT
Bradmaster Model 5 Tape Desk

Built to professiona standards,

Two speeds—32 and 74 inches per second.

Easily adjusted for single or twin track recordings.

Fast wind and rewind—full reel rewound in |4 minutes.
Heavy alloy flywheel. Freedom from *‘ wow "’ and ** flutter.”
Double servo brakes on each hub.

Push Button control.

Three heavy duty motors.

Three shielded Bradmatic heads.

Size : |3fin. x 154in. x 6}in. deep.

Price £41 (fitted with 5 R.P. heads)
or with 6 RP. heads £42

Hi-fidelity magnetic sound heads :

type 5 R.P. (record/play head) £3 5 0 each

type 5 E (erase head) ............... ... £3. 8 0 .
Super fidelity magnetic sound head, type 6 R.P.

{recordfplay head) ...............ccoiviiiiiinn, £315 0
Composite screening cans (constructed of steel

and mumetal) 4 &
Oscillator coils ... 8 0
Oscillator coil type |.B 950 =
Plategoil type 1.B .. ... i 9 0 .
Tape on 7in. reels, 1,200ft. :

Emitape type 65 Low Coercivity . £1 1S 0

Emitape type H.60 High Coercivity £118 0

G.E.C. Grade "A" ... ... £ 10 0

Scotch Boy (Durex) MCI-111 £1 18 0

Amplifiers and Microphones supplied.
Trade Supplied. Send for Lists to the Sole Manufacturers.

BRADMATIC LIMITED
STATION RD. ASTON BIRMINGHAM &
Phone: EAST 0574. Grams: Bradmatic, Birmingham
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because

It has a specially flat face.

It gives a bright,
pleasantly coloured

image,

Ferranti reliability

ensures long life.

It gives freedom
from ion burns.

The price is reasonable.

FERRANTI CATHODE RAY TUBES

There’s a keen demand for this Ferranti ‘T12/44 12” Television Tube, so place your order NOW}
FERRANTI LTD MOSTON MANCHESTER 10; & 36 KINGSWAY LONDON WC2
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Over 400
Ex-Stock.

WIRELESS WORLD

Leading Exporters of all types of Radio Receiving
and Transmitting Tubes.
Ex-Government Surplus Special
types in
Suppliers
Airlines, etc.

DECEMBER, 1951

Current Production and
Purpose Tubes.
quantities, available
Governments,

farge
to Foreign

HALL ELECTRIC LTD

89,CHARLOTTE ST., LONDON,W.I.

From MINIATURE TRIMMERS to
_ HIGH VOLTAGE
TRANSMITTER CAPACITORS.

Here are shown just two examples from the
compreheusive “ Cyldon ** range. For pre-

™} cision, stability, and long lite, '*Cyldon ™
iority 18 d by all
and nsers of eleotronfe equipment.

g

o}

%

available make it useful as a
" trimmer for

use In small coil packs, eteo. Althoagh

1
No. 19 ¥ ¢
Miniature Mica 4
Compression Trimmer N::;uzs {I‘ir 4
The 3 forms n which thi® =
compact variable capacitor ia CGompression _: a
Trimmer .

iR P |
; k&_] "
No. 19, illustrated, iz a dum  seuitable for X
trimmer on a common base.  very small
No. 1¥a is a dual trimmer with equipment, its

range of maximum capacities—up to 750pF.
—gives it wide application. No. 25,
lustrated, 1 for chassis mounting or wire
suspension. (Illustration 1s of under side.)
No. 25g is a multi-way assembly for coil
packs, Hixed station trimming. etc.,, on a
mounting plate plerced for chassis or stand-
oft mounting. In unita of mixed capacities
to a maximam of Rix banks.

® Enquiries invited from Equipment
Manufacturers and Wholesale Trade only.
Fuil details of the compiete * Cyldon ** range and lis* of Agents
for Home ond Overseas available from the monufacturers :

or mounting. No,
multi-way trimmer in 2, 4, or’
6 sections, banked in mixed
capacities to customers’ specifi-
cations. Each ls tested for
insulation breakdown through-
omt its capacity range at 250 v.
D.C

SYDNEY S. BIRD & SONS,LTD.

CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX,
Phone: Enfield 2077-2. Grams: Capacity. Enfield.

|

Phones: MUSEUM 9661 (5 lines)
Cables: HALLECTRIC, LONDON

e

RADIO MANUFACTURERS . . . .
RESEARCH LABORATORIES . . . .
GOVERNMENT DEPARTMENTS .
OVERSEAS BUYERS . . . . . .. ..

Should pass their enquiries to the people
who set out to *‘‘deliver the goods’’—no
matter how difficult the supply position.
People who are not content to try only the
regular sources of supply, but keep on
trying

Radio Components by all the well-known
manufacturers can be supplied in both large
and small quantities.

Principal stockists and exporters of the
renowned ELSTONE TRANSFORMERS AND
CHOKES.

UNCLES, BLISS (Export) Lid.,

139, Cherry Orchard Road, East Croydon, Surrey.
Telephones : CROydon 3379/6390.

‘“ An unusually versatile and enterprising
organisation.”’
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DEPTH
PERSPECTIVE. .

The ability of a reproducer in separating the
instruments of an orchestra is dependant among
other factors upon the area from which the sound
appears to emanate. Many experimenters will
have found that a larger area appears to improve
orchestral analysis but that it detracts from the
realism of solo instruments and the human voice.
In the Corner Ribbon Loudspeaker, the sound
source is small and forward, but it radiates a
proportion of sounds in nearly all directions,
including upwards and to the rear. The sound
pattern reproduced from solo instruments is very

similar to that obtained in nature and it is probably the only loudspeaker THE

which can be used in direct comparison laboratory tests to give a complete CORNER RIBBON

ill\:\sion of most instruments to a critical aud}ence. ) ' LOUDSPEAKER

With an orchestra, the larger microphone distances influence the acoustics

of the recording so that the apparent sound source in the loudspeaker £8 3

recedes. Reflections from the back radiation add to the area of sound L

so that it now appears to emanate from an'opening of eight to ten square

fekt A booklet describing the de-
- . ! P thi dspeak

The above is just one of the reasons why the Corner Ribbon Loudspeaker s av ai;g;‘e ':n o

gives an analysis of sound in natural perspective.

it 15 important to remember that a
good loudspeaker will give you
music, noise and distortion, all faith-
fully reproduced. The QUAD
amplifier used with a good loud-
speaker will give you the closest
approach to the original sound.

THE Q.U.A.D. AMPLIFIER £3 5

in two units as illustrated

MANUFACTURING COLTOD
HUNTINGDON - HUNTS - TEL : 36

29
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FlELDEN PROXIMITY METER
= - L S

An indispensable tool for laboratory and workshop
investigation of physical, chemical and mechanical
phenomena which may be resolved into changes of
electrical capacitance. At ‘maximum sensitivity,

f !

full scale deflection can be obtained for a 0.2%
change in terminal capacity.
For example, dimensional displacements, vibrations,
sty strains, surface irregularities, dielectric properties of
. P solids and liquids, certain moisture content and
4 y \ coating thickness problems.
) -~ i
" o
‘ I most applications it is unneces-
sary to es;n}zlbl;‘,sh physical contact
I R W 4 INSTRUMENTATION
3
L ‘ AMPLIFIER I ) HiGH 2
BALANCING — | DE
T0 Variable UTPUT
OSCILLATOR| | N eTwoRK | Sensitivity — MODULATOR Y ] Lowz
l l “Set zero” /
baolance
MODULATOR centeol i,
*Unbalance” capacitance There is a FIELDEN INSTRUMENT

~ "=T™" produced betwsen prabe for most physical measurements.

and specimen.

Full derails by return post from

FIELDEN (ELECTRONICS) LIMITED, “H" Block, Paston Road, Wpythenshawe, Manchester
Also at LONDON, PENNSYLVANIA and MELBOURNE,

These |

Richard Allan

Bafflettes .

TYPE H/I®* HAND COIL WINDING MACHINE

This machine is of sturdy construction and
will handle wire gauges from 16—45 S.W.G.
Alternative winding ratios of 1—1 or 3} —1
are provided. The tailstock supporting bar
is quickly detachable to allow large diameter
coils to be wound. The Type H/1 machine
can be used as an Armature winder with
the addition of our Type A.W./1. armature

£3/15/-

Minor

£3/3/- Baby winding head. We can supply 6" or 12”
. ] . Face plates, 0—1°, self centring Chuck and
are fitted with N a suitable Reel Holder for use with the

- Type H/1 machine.

L A R G E R L ou d S p €a k er S‘ 7 Please write for illustrated leaflets to
than ANY similarly priced
extension loudspeakers ! Ko ECTRIC ITD

Obtainable from all good Radio Dealers

Richard Allan Radio Ltd., Bafflette House, Batley, Yorks |

73, UXBRIDGE ROAD, EALING, LONDON, W5
Telephone : EALing 096
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» High- intrinsic stability of resistance
value.

Low temperature coefficient of
resistance.

Negligible voltage coefficient.
Very low noise level.
Inductive phase angle negligible.

Rigid metal end-cap contacts with
integral connection wires.

# Available in two types — Normal
and Insulated (with neoprcne sleeve).

Supplied in preferred values.

The Dubilier High Stability Resistor
owes its acknowledged world-wide
superiority to the most modern process
of manufacture backed by long experi-
ence and intensive research in this
specialised field of resistor engineering.

UBILIER

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., N. ACTON, LONDON, W.3, ENGLAND
Phone : Acorn 224| (5 lines). Grams : Hivoltcon, Wesphone, London. Cables : Hivoltcon, London, Marconi International Code
DS4a
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— FFRROXCUBE .

1\1

‘\

= FERROMAGNETIC FERRITE

FOR TELEVISION

THE improvement in television components, with their smaller |

size and greater efficiency, is largely due to Ferroxcube, the new
Mullard magnetic core material.

The uses of Mullard Ferroxcube in the production of TV com- |

ponents fall into these three main groups :
LINE OUTPUT TRANSFORMER COILS

Since the advent of wide-angle television tubes, with the accom- i

panying demand for increased E.H.T. supplies, the need for line
output transformers of the highest possible efficiency has been
greater than ever. Maullard Ferroxcube, with its low iron losses,
completely fulfils this need — also facilitating the assembly of
small, compact transformer units by means of solid, non-laminated
U-shape cores.

DEFLECTION COIL YOKES

Mullard Ferroxcube cores in ring form are ideal for producing the
magnetic circuit around deflection coils. Used in this way,
Mullard Ferroxcube makes possible the construction of efficient
defiector coils with a high Q factor. In order to simplify assembly
problems, these ring cores are supplied either in the form of a
complete circle, as two semi-circles, or as castellated yokes.
LINEARITY AND PICTURE WIDTH CONTROLS

Mullard Ferroxcube can very conveniently be extruded into rods
and tubes, In this form it is ideal for use in linearity and picture
width controls, providing a smooth control in a compact assembly.

OTHER APPLICATIONS
In addition to its uses in television receivers, Mullard Ferroxcube
is also being widely employed in line communications, radar,
and other specialised electronic equipments. The purposes for
which it is already being most successfully applied in such
equipments include filter networks, wide band transformers,
magnetic amplifiers, and pulse transformers.

PLEASE WRITE FOR FULL DETAILS

Mullard rzrroxcuse

¢ \/ MULLARD LIMITED - CENTURY HOUSE -

OSMOR

easy assembly

and whistle-free
reception. No com-
plicated wirltng
circuits — just five
simple connections
for the OSMOR pre-
aligned Coilpack 1o
be installed — and
you're all set for
receiving *Loud
and C ear.” Al
‘ypes available for

end 5d. (stamps)
for complete
recelver  circuits,

SHAFTESBURY AVENUE - LONDON -

w.C.2.
.MF376)

QUALITY REPRODUCTION

Where High Sensitivity is
desired it is definitely obtain-
able when you choose and use
S. G. BROWN Type “F”
(Featherweight) Headphones.
D.C. Resistance 4,000 ohms.

Impedance
1,000 c.p.s.

14,000 ohms at
Weight 9 ozs.

High quality Reproduction is
one of the outstanding charac-
teristics of S. G. BROWN
Type ** K '' Moving Coil Head-
phones.  Excellent for DX
work, laboratory purposes,
monitoring, etc.

D.C. Resistance 47 ohms. Im-
pedance 52 ohms at 1,000 c.p.s.

Write for Brochure
“W?*'_ It gives details

Ai specifiea for onversion

batiery and mains,

of all types of S. G.

of the Type 25 unit of the also lists of Coils  with full instruc- Brown headphones.
TRA1YS, atzo Type 18 and Coilpacks and ol tions and circuit
wdrtime wtitity receive-s, e, Radio Compon:nts.  diagrams,

OSMOR RADIO PRODUCTS LTD. (Dept. W.25)
BRIDGE IEW WORKS, BOROUGH HILL CNOYDON. SURREY

SHAKESPEARE STREET, WATFORD, HERTS

12)
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wareeits?

is characterised by its extremely low distortion and level output over

the entire range; provides both sine and square wave output. A

robust, reliable and accurate instrument for the discriminating
N service engineer @ Accuracy *1%, *1 c/s. @ Distortion less than
1% at 1,000 ¢/s. @ Output from 200 microvolts to 20 volts with accuracy

of +1 db. @ Weight 14 Ib. @ Size 131" 10y'x & 550 v0 310 Mg

Il'
FULL TECHNICAL DETAILS AVAILABLE
IN FOLDER Slé/w

PONENTS LTD., BACK ROAD, SHERNHALL §

. ’Phone: Lp_.kgswrg;sp/y i
™ - - - s o r
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Balanced measurements up to 100 M/cs
Unbalanced measurement up to 250 M/cs

URING the last few years a number of techniques

have been developed for making V.H.F. impedance
measurements with an accuracy of 1% or 2%, so that a
V.H.F. Bridge is no longer a novelty. It is still, however,
comforting to have a bridge with which parasitic capacities
do not cause serious errors in measurement. Wayne Kerr
bridges avoid the difficulties arising from parasitic capacities
by the use of transformer ratio arms, which give extremely
low impedances between the bridge terminals and from
the bridge terminals to ground. These V.H.F. bridges are
as stable and as simple to use as an audio frequency bridge.

Photo by courtesy Marconl's
Wireless Telegraph Co. Ltd.

THE WAYNE KERR LABORATORIES LTD., NEW MALDEN, SURREY Tl MALden 2202

FOR GREATEST EFFICIENCY MODERN ELECTRICS LTD.

AT 164, Charing Cross Road,
THE HIGHER FREQUENCIES London, W.C.2 ~ ‘phone TEMple Bar 7537
Immediate delivery from stock
Export enquiries welcomed. Prompt attention to post orders.
TAPE RECORDERS TAPE
SOUNDMIRROR Soundmirror Tape ... £1 § 0
Table Model ........ €69 10 OFE.M.I. Medium and
SILVERED CERAMIC Portable Model ... €79 10 0| High Coercivity ... £1 15 0
Scotch Boy (Durex)
SIMPHONIC MCI-l £1 15 0
2B, complete ...... £60 0 0| Philips Tape ............ £2 0 0
1A, (now booking EML, GEC. and
for January delivery €76 0 0 Dul:exsp.ot.)ls. ......... 4 0
SCOPHONY-BAIRD ‘* Magnetic Recording ™

PRECISION C‘l’é‘:ﬂi‘:e“i‘.'.‘..'fif? £58 5 6 :z;i]ﬂegunpost £ 6 0
CAPACITORS

C?NNOISSEUR A TEST GEAR
-speed Motors ... £22 18 8
FOR TELEVISION, FM, AND CONNOISSEUR  Pick-ups.| Models 7,8 ... £19 10 0
ALL U.H.F. APPLICATIONS Sed and Micro- o g| DOC-Minor ... 65 5 0
groove .. =
, . Seafidard T Tea s Uniminor ............ £10 10 O
Con;tructors , service replacement, and ACOS LP. and Sud. Electronic  Test
2 eads ...........oeae £ 3 4| Meter ... £40 O
all kit types. DECCA Pick-up ... €315 4 ; 7 °
. . DECCA Cryscal, LP Cude Dand Sz
High precision and laboratory types. ECCA Crystal, LP. 0 10 3] Gone oo £0 0 0
DECCA XMS$ Mag., Valve Tester ......... £50 0 0
INQUIRIES INVITED interchangeable Univ. Bridge ......... £26 0 0
eads ....ooiinnennnn.s £ 0 0|pieco
DES}CAdr;BOTORS' Radiometer £l 7 6
an rp.m.... £3 14 4| nediometer .........
SPHERE RADIO LIMITED. PLESSEY 3 wmeed o 1 4{TAYLOR
spee
s A ALL TAYLOR TEST GEAR IN
HEATH LANE, WEST BROMWICH. COLCARG ] unie €23 13 01STOCK.  Seill available on H.P.

Auto Changer unit Send S.A.E ifor catalogue and
with 2 heads......... £17 16 2|cterms.
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The EDISWAN /&,

E3SISE>

The Ediswan ES8S is a directly heated

thoriated tungsten filament triode
designed primarily for use as a class B
power amplifier or modulator.
When used as an amplifier a pair
of ES85’s will deliver approximately
250 watts of power at audio frequencies.
They are, therefore, suitable for use
in large public address systems, wired
wireless networks or as A.F.
) modulators .in transmitting equipment.
The ES85 may also be employed
in R.F. equipments providing the

frequency does not exceed 6.0 mcs.

- \ ratin g il =
\ U 4

Filament voltage (volts) vf 10 \W—v/
Filament current (amps) If 3.25
Maximum Anode voltage (kv) Va (Max) 1.25 Further details of
Maximum Anode Dissipation (watts) Wa 85 I ol other.
Mutual Conductance (mA/V) gm 4 L Vaives) are
*Amplification Factor 12.5 available on request.
Anode Impedance (ohms) 3,100
Maximum Operating Frequency at

full rating (mcs) 6
Maximum Audio Output 2 valves (watts) W out 245

(Class B push pull)
* Taken at Va =1 kV, Vg = —55v.

"EDISWAN |

SPECIAL PURPOSE

VALVES

THE EDISON SWAN ELECTRIC COMPANY, LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2

Member of the A.E.I. Group of Companies EVé3
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VALVES!! TUBES!!

RECEIVING, TRANSMITTING, MAGNETRONS, KLYSTRONS.
CATHODE -RAY TUBES. PHOTOCELLS, ETC.

First Grade Quality - British and American Make - No Dollar Expenditure Involved

LARGE QUANTITIES & GREAT VARIETIES
IMMEDIATE DELIVERIES FROM STOCK

Write or 'Phone:-

ELECTRONIC
ENGINEER & STOCKIST

95, STRODES CRESCENT, STAINES, MIDDLESEX

Telephone: STAINES 3971 Telegrams: ‘ Shemanskee’ Staines.
PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND

WHOLESALE & EXPORT ONLY

Beautifully polishe 1
Walnut with Rumanian
Birch grille and feet.
Lid interior felted. To>
plate cut out for gramo-
phone unit. Recessed
escutcheon plate fitted
in side for volume
control.  Access trap-
door in base. Rubber
non-sctatch feet. Sub-
baffle for 63in. loud-
speaker. External 16 x
14 x 12in. deep. In-
ternal 15 x 13 x 7Zin.
below top plate, 3in.
above to lid. Solid and
finely built.

£3. 10. 0.

Each, incl. Purchase Tax
Packing & carriage extra

SIGNAL GENERATOR TYPE 10. 100 Kc/s-100 Mc/s
Price £7 .10.0

GRAMOPHONE UNITS FOR TOF PLATE AVAILABLE | The accuracy, reliability and comprehensive specification, are some of
the reasons why the TYPE [0 has achieved such outstanding success.

® 100 Kcjs to 100 Mc/s @ Modulated or unmodulated carrier @ Direct
calibration ® Adjustable 400 c.p.s., AF signal @ Stable RF oscillator
Large, easily read scale @ AC mains operation.

New instruments now available include the HOMELAB CHECKTEST,
price 37/6d., and a range of accurately calibrated vzriable condensers,
100pf., S00pf., and 1000pf., price 42/- each.

Py Obtainable onty direct from the manufacturers. Send or ful’ technical

details or call at address below.

& |0. e HOMELAB INSTRUMENTS LTD.,
115 Gower Street, London, W.C.I 68a, COBDETPf l:OAI:z.E :.S?SI'QDON, E.l)
elephone :

Send details of your requirements to

‘Phone : EUSton 75i5. ‘Grams : Miersco, Westcen:*
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700
LABpak’d
RESISTORS

10 ohms — 10 megohms

® Finger-tip selection
® Positive segregation

® Carries complete range in
minimum of space

in a Space 12" x. 4" x 47

The LABpak (card) carries the
resistors

The FREE unit stores the cards

THE

L
TESTED ;

STORAGE UNIT

is designed to provide a comprehensive range of resistors RESISTOR SPECIFICATION
for research and experimental laboratories and small , Ay _
production units. It is supplied free with an initial Ref.| Type |Loading [Volts| Range !Dimensions ,
purchase of T | f-watt| pwate [ 250 | toohms | 3" x5
180 Type R Resistors (Order LSUC}) R | y-wate | I-wate | 500 li0 megohms| 3*x #
or 240 Type T Resistors (Order LSUC}) Tolerance available 209, 4 10% +5%

Alternatively you may specify your own Ohmic values
from the preferred range. Thereafter replacements and
additions, ready carded, are always available from stock.
For further information THE RADIO RESISTOR COMPANY LTD,
® please send to: 50, Abbey Gardens, London, N.W.8. Tel.: Maida Vale 5522
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. OUARTZ CRYSTAL

UNITS

YOU CAN'TBUY BETTER!

A COMPREHENSIVE RANGE OF UNITS

IS AVAILABLE COVERING ALL COMMUNICATION
REQUIREMENTS.

ASK FOR LEAFLET GC5012.

Be sure that the Quartz Crystal Units in your radio equipment ara the best obtainable, for

they are the most critical components.

SALFORD ELECTRICAL INSTRUMENTS LTD: SALFORD 3-LANCS

A SUBSIDIARY OF THE GENERAL

PHIDELITY |

Endless-Loop

MAGNETIC TAPE MECHANISM ||

For Sales announcements,
Automatic verbal warnings,
Language training, Wave form analysis,
Film dubbing, etc.

Here is a magnetic tape

driving mechanism

which, utilising " mag-

netic tape, provides un- »

limited repetition or

interchange of recorded
announcements,

The recording medium is contained in a detachable cassegte
{maximum capacity 30 minutes’ playing time). Switch-off and
switch-on timings are remote controlled by push-button or time-
switch. A unique contactor arrangement and a mechanica! counter
ensure rapid selection, at a fast forward speed, of any part of
the 600ft. tape loop. Light in weight ; compact in design, size
10in. x 6in.
30 minutes recording ; (b) 74in. per sec, giving
recording. PRICE £24. 0. 0.

IS minutes

For further particulars write to:—
PHIDELITY MAGNETIC PRODUCTS LTD.
65-66 CHANCERY LANE, LONDON, W.C.2.

Telephone : CHAncery 4342.

Available in two models : {a) 3%in. per sec., giving |

ELECTRIC . CO. LTD. OF ENGLAND

T T ]

With this Book

you can

WIN £25

Allyou do is purchase a copy of PIANOS,
PIANISTS & SONICS by G. A. Briggs, for
10/6 from your local book seller or dealer
and write an essay of not more than 300
ords on one of the two following subjects:—
{a) Which in your opinion is the most
interesting chapter in the book, and why?
(b) Which chapter do you find the least interesting
in the book, and why 1
Entry forms will be supplied with your purchase, or if you
have already made your purchase apply to your bookseller or
to the publishers for an entry form,
Thirteen prizes will be awarded for essays in each section,
Mr. J, Raymond Tobin, B Mus. (Editor of ** The Music Teacher ™)
has kindly consénted to act as adjudicator,

PRIZES
N __RULES IN EACH SECTION
This competition is open to readers in any country. Ist Prize

The adjudicator's decision is final. NO CORRES-
PONDENCE can be entertained. ENTRIES will not

£25.0.0

be acknowledged or returned. The Publishers, 2nd
Wharfedale Wireless Works reserve the right to use Prize £ I 0
or reprint any of the prize-winning essays. No

employee of Wharfedale Wireless Works nor anyone Parri:e £5

connected with the production of the book is eligible
to compete. Closing date of competition january 31st,
1952. Winners will be announced in the MUSIC
TEACHER & WIRELESS WORLD.

All entries must be sent postage paid direct to :—

10 Consolation Prizes
of £1 each making a
total of £100 that
must be won.

WHARFEDALE WIRELESS WORKS
BRADFORD ROAD, IDLE, BRADFORD, YORKS.
Telephone + 1DLE 461.
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DUREX ABRASIVES LTD. wish to announce
that as from June |4th, 1951, the name of the
Company has been changed, and is now the
MINNESOTA MINING & MANUFACTURING
COMPANY LTD. lIdentification will be as
before, except that the words ‘Scotch Boy '’-
| will be used instead of *“ Durex ™ as a prefik to
the name of the material, e.g., * Scotch Boy "’
Magnetic Recording Tape instead of * Durex "
Magnetic Recording Tape.

Existing high standards in the quality of the
products will be maintained, {he change is in
name only.

TCH BOY'
s

ANOTHER 3M PRODUCT
COMPANY

Manufactured by :—

MINNESOTA MINING & MANUFACTURING COMPANY LTD
167, STRAND - LONDON - W.C.2 - AND SLOUGH
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Not magic

. . . it's the result of
intensive engineering research

There’s no magic in the design of
Vitavox loudspeakers, there are no
short cuts to perfection. The magician’s
approach to loudspeaker design has
produced many a red herring out of the
hat by mistake and the years of steady
development work which we have under-
taken show that it’s not all done by
mirrors.

A typical example of Vitavox design
for sound, Bitone Reproducers are
intended for quality reproduction in
small halls, the use of multicell horns in
the high frequency channel ensuring
maximum fidelity over a wide area.

VITAVOX

LOUDSPEAKERS AND MICROPHONES

WESTMORELAND ROAD -
Telephone : COLindale 8671-3

VITAVOX LIMITED
LONDON, N.W.9

Bitone Reproducer, Model
6201, Please write for more
details if you are interested.

Why do it the Hard Way? |

If you are building a
prototype or doing
a pilot run —
YOU’LL NEED
CONDENSERS - RESISTORS - VALVES ‘

K‘f]l:l’
A

A
workshop
in your

- pocket!

THE TELEVISION AND
ETC. | RADIO SERVICE ENGINEER'S

MASTER TRIMMER KIT
BUY IT ALL UNDER ONE ROOF and
CUT OUT PAPER WORK AND DELAY

METERS - CHASSIS - PANELS - JACKS
PLUGS - SOCKETS - WIRE - SLEEVING
COAXIAL. CONNECTORS - HI. STAB -
VITREOUS RESISTORS ETC. -

Contains :
1 Screwdriver.

1 Set of Feeler Gauges.
1 Set of six Box Spanners
from 1 to 8 B.A,

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

1 End Trimmer.
1 Side Trimmer.

1 Yaxley Switch Contact
Adjuster.

1 Low Capacity Trimmer,

177, EDGWARE ROAD,

Phone : PAD. 5606
PAD. 6116

LONDON, W.2

Shop Hours :
Mon.-Sat. 9 a m.—6 p.m.
Thursday 9 a.m.—!| p.m.

TELE-RADIO ({1943) LTD. |

In durable black crackle finish metal case.

Export enquiries invited
I SEND YOUR ORDER TO:

L& S NEWMAN LTD. i aorrce v s
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HEAD OFFICE AND MAIL ORDER
ROAD,

Open every day until 6 p.m., including Saturdays.

TERMS OF BUSINESS : —CASH WITH ORDER OR C.O.D. OVER {£|.

207 EDGWARE

WIRELESS WORLD

B. H. MORRIS & CO. (RADIO) LTD.

LONDON,

Please add 1/6 for post orders under 40/-, |/- under 20 -,

w.2

Closed | p.m. Thursdays.

(DEPT. WW.)

Phones :
AMBassador 4033
PADdington 3271
PADdington 3272
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BRAND NEW RIIS5 RECEIVERS
In original cases, complete with 10 valves, £12/10"
T7/6 packing and carrlage.

BRAND NEW RI355

RECEIVERS

In origina! cases, as npecified for the ** Inexpensive
Televisor,”” complete with 11 valves, £8/15/-,7/6 packing,
and carriage.

HEADPHONES
Balanced Armature Low resistance,
Type 1, 5[111"; Type 2. 7/11 pair. .
High Resistance. 12/8pair.

Moving Reed Type 5, 8/11 pair.
Lightweight High Resistance, 14 6 pair.

TRANSMITTER RECEIVER TYPE TRYH
Consists of Transmitter type T1396 and Receiver R1139
in one case. This is a # valve Battery operated Unit
covering 4.3 Mc/s to 6.6 Mc/a. Crystal controlled, ecm-
plete with valves. 50/- plus 7/6 packing and postage.

TANNOY HAND MICROPHONES
Wit.hqs/\\'iu:h in handle. 4/11. plus pack, post and insur-
ance 2/-,

ADJUSTABLE BENCH LAMP
Complete with flex, lmmpholder. and reflector,
Postand insurance 2/-.

POST OFFICE DESK TELEPHONES
Complete with screened lead and plug. Braud new in
maker’'s carton 12'6, post and insurance 1/6. S8pecial
quotations for quantities.

BURGOYNE SOLDER GUNS, 75/-.

THREE-PIECE AERIAL
Ex-U.B.A. copper-plated steel, highly flexible with
non-stick screw joints, tapering fin. to fin. Brand new
in container, §/9, packing and carriage 1/6.
Insula dBm 2/6.

MAINS NOISE ELIMINATOR KIT
Two speclally designed chokes with three smoothing
condensers with circuit diagram. Cuts out ali mains
noise. Can be assembled inside existing receiver, /-
complete.

R5/-.

PREMIER TELEVISOR CABINET FOR
12in. TUBE TELEVISOR

A handsome walnut finished cabinet. Primarily deslgned
for our own Kits. They are quite suitable for most of
the kits published in the various Radio pertodicals. For
this reason the holes for control knobs have not been

BUILD A PROFESSIONAL LOOKING
RADIO AT LESS THAN HALF
TO-DAY'S PRICE

We can supply all the parts to help you.

Bakelite Cabinet(BrownorIvery) ............ 17/6
Packing and insurance ......... 2/8
Punched chassis, 3-valve plusrectifier T.R. 3/9
Engraved Glass Dials, 180-550 and 800-2, 200 m. -
With station namens, new wavebands. T.R.F.

Coils, 180-550, 800-2,200 metres. pair 6'6
Drum(2%in. diam.) - 1-
Driving head d 1-
Double pointer 4d
8pring . ...... 3d.
Nylon cord (yard) 8.\4
Din! Front Plate ...... 26

SEND 16 FOR EASY 70 FOLLOW POINT T0
POINT DIAGRAMS AND CIRCUIT DIAGRAM
which shows you how YOU can build the Receiver illus-
tr.l\zd Abo\e

THE COMPLETE KIT
to construct a 3 valve plus rectifier TRF Receiver for
use on 200/250 v. A.C. mains can be supplied at
£68/9/6 plus 2/6 packing and carriage.

Each Kit is complete In every detail, nothing has to be
made or improvired. Easy to foliow, point to point |
diagrams are nupplied maldng conatrucﬂon very simple.
The Dial is oused in a |
Bakelite Cabinet size l‘lln 3 sln % 6in. presents an
attractive appearance. The valve line-up is

717A—H.F. Pentode

VR116—Detector.

ATP4—Output,

and Metal Rectifier.
‘Waveband coverage is for the medium and long bands.
Choice of Walnut or Ivory coloured Cabinet.

o SENSATIONAL OFFER

The famous Dulei Midget Receiver for use on either A.C
or D.C. mains, 200/230 volts. This is' a 2-waveband
4 v. Superhet Receiver covering the short waveband
from 13.6 metres to 50 metres, and the medium waveband
from 200-550 metres. Can be supplied in either ivory
or brown bakelite cabinct.
Size 7%in. length.

fin. height.

34in. depth.
This recelver s fully covered by the manufacturer’s |
guarantee.
Price £8/15/-, carriage paid. [

THIS OFFER CANNOT BE REPEATED

BATTERY CHARGER KITS
All incorporate metal rectlfiers. Transformers are i
suitable for 200/250 v. A.C. 50 cycle MAINS.

Cat. No.
2002 Chnrges 8 volt .wcumulator at 1 amp.
pp! to charge 2 v.

drilied. A baffle board sultable for a 10in. L
is provided. Outside dimensions 33%in. high, 20}in.

deep, 16in. wide £8/9/- plus 7/8 packing and carriage. |

6
6 |

accumulator
2003 Chargeal?2 volt Mcnmulalor at 1 amp.

£1 2
£1 7

SUPER QUALITY TELEVISION MAGNI-

FYING LEN
To sult Sin., 6in., or 7in. Tubes. Increase picture glze
conmdenbly 25/-eu

0

SPECIAL OFFER OF PLESSEY GRAMO-
PHONE UNITS at almost half price
The Motor, Tone arm, und Mugnetic Pick-up is In one
Unft, with Automatic stop and start.

For use on 200/250 v. A.C. maius 30 cycles.
qu.mtltv only 64 19/6. plue &/

BRAND NEW CAR BATTERIES

Liinited
- packing and carringn

Delco-Remy in
origiual caser.

£4/15/-,

b carriage and

v. 90 a.,
ulus 716
packing.
6 v. 100 a.. £4/17/6,
plus 7/6 carrizage and
packing.

6 v. 140 u.. £5/10/-,
plus 7/8 carriage and
pacl b

12 v. 85 a., British made, £6/10 -, plus 7/6 carriage and
packing.

6 v. 170 A,
packing.

8 v. 11-plate British made, £3/17/6, plus 7/6 carriage
and packing.

GRAMOPHONE UNITS

in teak case, £5/10/-,ptus 7/8 carriage and

Connoisseur 2-apeed Gram Unit, less pick-up £20 19 3
Pick-upand 2 headsforabove ... ...... £0 6 4
Conrad Rim Drive Gram Unit, less pick- up
78r.pm. . £4 310
Conrad Rim Drive GramUnits, a3r. p.m. . £4 7 6
Decea 3-speed Rim Drive Gram Unit, less

D opIeK-up e 3 4
Decea single-speed Rim Drive, less pick-up  £3 14 4
Collaro auto-changer 3-speed unit with
crystal for long playlng and standard record -
ings £18 14 1
Cull;m) sing| speed mn,o
78 r.p.m. ghead mounted on melnl smnd £16 10 ©
Plessey auto-changer unit, 3-speed mnghea.d
plays mixed records. ...............0 £2313 ©

Collaro rim drlve unit, maghead 78r.p.m.. £6 4
Please add 3/- extra for packing, carriage amd ingurance
charges on gramophone units.

All the above are for use on A:C. mains only.

T.V.WHITE RUBBER MASKS {CORRECT
ASPECT,

)
We can supply a specially designed White Rubber Mask
for 8in. C.R. tubes at 8/@ each.
9in. White Masks, 9:6. !2in. White Masks 16 11.
Round or flat faced.

SORBO RUBBER MASKS. GREY FELT
FINISH (NEW ASPECT RATIO)
iﬁ,ﬂ. : 12in..9 6.

P.M. MOVING COIL LOUDSPEAKERS

{3 ohin voice colls)
“Iln Goodmans canis n

. Plessey .

- Plessey .
. Truevox -
5in. Rola 2 oo
6in. Truevos ....
8in. Plesgey. .
10in. P.R.C.
12in. Truvox

ACCUMULATORS
By world-famous maker, 2 volt i0a.,4 11.

« Important announcement : Premier Radio Co. no longer have a branch at Fleet St., London, E.C.4.

Premier products can be obtained at our only address, 207,

EDGWARE ROAD,

w.2.»

“ We cannot accept responsibility for, or guarantee of any kit or component sold as a Premier product by firms other than ourselves.”

I
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Listen To the radio in E VEBy room

— for as little as 42/-

ONE Stentorian Speaker will enable
you to enjoy petfect listening in every room.
==—=4&» . Simple wiring and a 2 amp. socket in each
== room, easily and cheaply fixed, mean a
Stentorian can become your portable radio,
providing entertainment in any room in the
house, for as little as 42/-.
is, in most cases, better than that given by
the set itself.

Send for leaflets or, better still, ask your

Reproduction

usual dealer to demonstrate.

EXTENSION SPEAKERS

WHITELEY ELECTRICAL RADIO CO. LTD

@ J Tenlorian

MANSFILELD

DECEMBER, 1951

@ Iliustrated here is the Bude, price 42/-
Other models include the remote control
button which, in conjunction with the
‘Long Arm’ Remote Control, enables the
Radio to be switched on or off from any
room in the house.

NOTTS
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The man who knows exactly the state of his
insulation at any time—is wise.

But one who uses a “Record” Insulation Test

Set is wisest. It is made to measure—
ACCURATELY, by those who were pioneers
in this field and who have kept ahead.

RFORD

THE RECORD ELECTRICAL CO LTD

BROADHEATH ALTRINCHAM CHESHIRE

Phone : Altrincham 3221/2/3 Cables and Grams : " Cirscale *  Altrincham
London Office : 28 Victoria Street, London, S.W.!  Phone : Abbey 5148 & 2783
Grams : * Cirscale " Sowest, London. Cables : **Cirscale ** London

MAKERS OF MANY OTHER
FINE INSTRUMENTS.

Hear gourself speak

on e S.R. MAGNETIC
TAPE RECORDER

£48 COMPLETE

Enjoy the thrill of recording your own
and friends’ voices on all entertaining
and exciting occasions on the S.R,
Magnetic Tape Recorder. You can
have 30 minutes of non-stop record-
ing of any audible sound with im-
mediate playback. The tape can be
erased and re-used indefinitely.

Capture your favourite Radio
programme or Commentary for
playing back at your convenience.

This beautifully made inscrument
in its craftsman-built veneered
Cabinec is available for delivery
in approximately 5 weeks from
dace of order at £48, plus |5/- for
packing and carrlage—but please
- order early as we anticipate a
large response in view of the
qualicy and low price of this
model.

TRADE & EXPORT ENQUIRIES INVITED.

Terms of Business: Cash with Order or against Pro-Forma invoice.
Suitable only for A.C. mains 2007250 volts.

SOUTHERN RADIO

(WORTHING) LTD,
DOMINION ROAD, WORTHING, SUSSEX

Tel.: Worthing 2507
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POINTERS

DIRECT RECORDING ON DISK

Some points about the CB/E which have made this machine the
considered choice of many discriminating broadcasting concerns through-
out the world.

(1) HEAVY CAST IRON TURNTABLE, accu- (S) GROUND STEEL LEADSCREW HOUS-
rately balanced, ensures freedom from ING TUBE provides a generous cutterhead -
‘ wow.’ arm bearing frce from side-play.

(2) TWIN DUAL SPEED FRICTION DRIVES (6) HAND OPERATED TRAVERSING CON-
designed to reduce vibration and ground TROL provides easy scrolling off and
noise to a minimum. scrolling on.

(3) ROBUST MILD STEEL BASE PLATE ¥ (7) PATENTED ELECTRO MAGNETIC
thick ensures rigidity, stability and free- CUTTERHEAD with built in equaliser,
dom from vibration. possessing exceptionally stable charac-

teristics.

(4) GROOVE SPACING CONTROL gives con-
tinuous adjustment of pitch when cutting (8) CHANGE SPEED LEVER provides instan-
outside/in or inside/out. taneous changeto either 78r.p.m.or33}r.p.m.

Full details and technical data on request.

M-S S - RECORDING COMPANY LTD

POYLE CLOSE + COLNBROOK - BUCKINGHAMSHIRE + TELEPHONE - COLNBROOK 284
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FIRST AG

You can magnetically record, using your gramo-
phone motor as a drive and the amplifier within
your radio as the tape amplifier. Conversion Kit
(readily detachable) containing all necessary parts
and instructions, £7, includes postage, etc.

WIRELESS WORLD DECEMBER, 1951

]:[N XA AKX A AKX A KK KKk hkkkkkhkkhkkkhk
1 & + Hereis Your Two=-ValveTranslator

% 1948 We gave you wire recording utilising a gramophone motor
% 1949 We gave you talking books for the blind
% 1950 We'gave you tape recording utilising a gramophone motor

% 1952 We give younow for the FIRST TIME in MAGNETIC RECORDING
A Two=Valve Tramslator

By clever circuitry we have produced for you a 2-valve translator which supersedes
costly amplifiers and saves you needless expense. This unique translator will
magnetically record from any microphone or pick-up. This unique transtator
will playback from any make of recorder. It will (without electrical connection
to telephones) record 2-way conversations. It will playback into business
intercom systems. It will playback into cinema or wireless relay systems.

The translator has both audio and a radio frequency outlet so that any radio
receiver tunable to say 900 metres can boost the output to greater volume if
desired. This wonderful new TWO-VALVE TRANSLATOR CHASSIS costs
only £12/10/- ready for use on 230 A.C, Other voltages to order.

The Diamond Tape Recorder. Recording/playback and erase heads for home assembly. .
Two speeds (Diction 2 hours, Bandeau Type s pair. Rgco\rd/playback and erase. Kit
. . contains al! parts and instructions.
Music | hour). Twin tracks. Cassette Type 30/~. Contains both record/playback and erase
Fast forward wind and fast heads in one housing. The heads can be changed abdou:a;c-
7 i cording to tape direction (erase should preceed record head).
gl ey el f¢':r bagd Gaps are adjustable. Cores are stacked mumetal half width
work. Can be used with any (o0 2.way tracking. Bobbins ready wound Hi or Lo impedance
conventional amplifier or the to choice.
oL b£25, afleing dlieie Oscillator coils 6/6. For generating 45Kc supersonic bias
of tape, Diamond, Scotch Boy, current and erase current. Primary and secondary windings
E.M.I, G.E.C, for Hi or Lo impedance heads.

PARK RAD,U UF MANUR PARK DISTRIBUTORS FOR JUDGE INDUSTRIES fof’t;g;'"j’"'s't-;u%‘:,‘s‘by
. 783 ROMFORD ROAD, LONDON, E12 appointment only

B.P.L.. TEST SETS | The wiLLIAMSON AMPLIFIER

NOW AVAILABLE

| Individually built by craftsmen to laboratory standards, our latest
version of this already firmly established design sets new standards

B.P.L. UNIVERSAL TEST SET

£5-18-6

B.P.L. SUPER RANGER 1000 Q. PRICES :

£13-10-0

B.P.L. SUPER RANGER 20,000 Q/v.

£15-10-0

Prices include postage and packing CECRial UTREEE G
and are applicable to Home Market

only.

Send your order direct to:

BRITISH PHYSICAL LABORATORIES Telephone : TiDeway 1723.

HOUSEBOAT WORKS, RADLETT. HERTS
e Tel. : Radlett 5674-5-6

(MODEL D)

of workmanship and reliability, which, together with an unsur-
passed performance, make it, we believe, the World's finest
audio amplifier.

| To match its exceptional performance we have designed a new pre.
amplifier/tone compensation unit of extreme versatility, which
features accurate compensation for all types of recordings.

‘“RD Williamson amplifier — Model D * ...........c.o... £29 0 0
“RD Williamson pre-amplifier/tone compensation unit”” £9 17 6

(Engraved control panel, 0/}

Detalled specifications of both units will be forwarded on request.
TRADE AND EXPORT ENQUIRIES INVITED. (Details of semi-

ROGERS DEVELOPMENTS Co.

‘“ Rodevco House,’”’ 116 Blackheath Road,
GREENWICH, S.E.10.
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TELESONIC 4-VALVE BATTERY PORTABLE
(Fixed Range). Type YA4915

Includes three XH and one X P Hivac midget
valves. Can beadapted for Deaf Aid or Midget
Receiver, but we do not supply information
on this point. Batteries required 3 v. L.T,,
97 v. H.T. In metal case, size 53 X 7 X 2in,
Weight 41b., less batteries. Carr. and 45/
packing  2/6. 1
(Mlustration shows chassis partly removed
from cabinet.)

NEW NIFE ACCUMULATORS. 26v. %
amp./hours for 8 hours. Size 3 X 4} x 1}in.
(Flat) 6/8. Post and packing 9d.

A Fine Opportunity!

New INERT CELL
ACCUMULATORS

Everlasting. No acid or charging
required.  Suitable for battery
sets, electric bells, etc. 1.5 v
2/10 each. Post free.

VIBRATORS

2-voit, Type R76C. 7-pin self-rectifying.
Output 200 v. at 60 mA. Made by Electronic
Laboratories Inc., 7/6.

Mallory, Type 650, 6-volt 4-pin American
base, 7/6.

Mallo!’y. Type G629C. 12-volt, 4-pin American
base, 7/6.

COSSOR DOUBLE BEAM 'SCOPE
£47.10.0 ci. Paa

UNISELECTOR SWITCHES

4-bank, full wipers,
37/6. P

*3-bank, full wipers,
19/8.

Have various applications, includ-
ing automatic tuning circuit selec-
tion, etc. Operates on 25-50 v.

EX-R.A.F. VISION UNIT No. 62

Complete with VCR97 Tube, 3 VR63, 13
CV118, 1 CVR54. 1 EAB(), 2 VR92 valves.
67/6 Carr. and pkg. 7/6

RECEIVER UNIT Type 160

Contains 4 valves: 136, 137, 91, 66
also Selector Switch, Resistors, etc.

22/6

6-bank, half-wipers,
27/6. {

WIRELESS WORLD

Special Offer!

PHILCO r.naicione
SUPERHET RECEIVERS

— Note Price Reductions —

| § We have been fortunate in purchasing a large stock of
Philco Radios and each one is carefully tested before
despatch. The circuits are of high gain and every
set is fitted with pick-up sockets feeding a high gain
L.F. valve which in turn drives an output valve
usually delivering about 4 watts of audio to the
speaker. All sets will take one or more extension
speakers and are available in 200-250 v. A.C. or
AC./D.C. The prices quoted below are less than one-
third of comparative sets on the market today. All
have tone controls.
174 = ALL-WAVE TABLE MODEL incorporating
two-speed tuning and provision for normal
aerial or dipole. Medium or dark walnut cabinet,
size 18} x 20 x 9}in. Really excellent performance.
115 = LARGE TABLE MODEL in light walnut
cabinet only, size 19 x 16 x 10}in., large
dial in metres and frequency. Exceptional high gain
using high “ Q" IF transformers and special aerial
circuit. Normal or dipole aerials may be used.
132/_ JUNIOR DE LUXE TABLE MODEL in
light walnut with dark walnut banding,
size 17 x 14 x 10}in.,, and attractive bronze metal
speaker grille. Extremely selective, brightly
iluminated semi-circular dial with station names.
Normal aerial input. Lovely appearance.
110 = MEDIUM TABLE MODEL, known as the
¢ Cathedral Model,” receiving all British
and European stations with great clarity and freedom
from interference. Normal or dipole aerial input.
Available in light or dark oak. Cabinet size, 19 x

14 x 10in.

95/_ STANDARD TABLE MODEL. Rectangular
cabinet, size 18 x 14} x 10in. Available in

either light or medium oak. Very nice tone. Receives

all British and European stations. An absolute

gift at only 95/- each.

| Plus 10/6 per set, carriage and packing.

A.C./D.C. models are 5/- less than above prices.

These sets use normal valves obtainable anywhere.
| Whilst it will be many years before you will require

any replacements, we can supply spare valves from
Q:ock at normal retail price.

WESTINGHOUSE BATTERY CHARGERS
Size 16 X 16 x 22in. A.C. '200-250v. 50 cycles. Output

" WANTED )

GOOD NEW or USED
EQUIPMENT
AR88's
D.B. ‘SCOPES
METERS
| and all kinds of

TEST GEAR,

6-8v. D.C., 32 amp. Weight approx. 140!b. Price
| Carr. and Phg. 20/ 4 £20.0.0
%izee 1168x 14 x 12in. A.C. 200-250v. Ish? ;}:les. Output |
.C. 185v. 0.76 amp. Weight approx. 501b. Price |
Carr. and Pkg. 16/ £8.15.0

CONVERTERS, ETC.

- 5/

45

DELIVERY FROM STOCK

PHOTO ELECTRIC
CELLS

s
Type cVv143
Small infra-red
image glass
converter, tube, |\
50-100v. Suitable
for all purposes.

N.B.—We can
not enter into {§
correspondence
regarding
these cells.

MARCONI De Luxe 8-VALVE

Motor Tuning Press Button
ALL-WAVE TABLE RADIO SUPERKET

Output 8 watts from 6L6 and High Gain Pick-
up input. In use with the latest high fidelity
types. Together with a host of Push-Button
Stations this makes a most usefu! receiver.
! You can cruise round the dial on the motor
tuning.

This type of set is not available on the Honie
market and we are fortunate in being able to
offer it to readers.

Complete with makers Inspection Book.

Price
Plus 27/6 carriage and packing. £28'°‘°

MAP READING TORCH. Powerful magni-

fying lens, 3in. diam. In bakelite case. Fitted
with dimmer switch. Takes two U2 22 6
cells. With bulb, less batteries.

NEW MOVING COIL MICROPHONE AND
HEADPHONES, 14/6.

SELENIUM FULL-WAVE RECTIFIER
80 v. 20 amp. Size 11X 6Xx 6in. Weight
approx. 12 Ib. 60/-

4-VALVE(Used ) SUPERHET
UTILITY RECEIVERS

Medium Waveband Only

Four valves, P.M. Speaker, complete in pine
wood cabin;at sizle 133())5 12X 8kin. A.C. mains
200/250 volts. In g working

l order. Plus 7/6 carr. and pkg. £4.10.0

Please Note: All carriage charges relate to Inland Orders only e

We do not issue lists or catalogues

LONDON CENTRAL RADIO STUﬁES, 23 LSLE ST. (GErrard 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday and weekdays 9 a.m.—6 p.m.
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RIALTON RADIO

AMAZING VALUE! | compaRE

OUR
PRICES

Brand new 5 valve 3 waveband radio-
gram, marvellous walnut cabinet, 10”
speaker, automatic record changer,
10-10” or 12” records, record storage
compartments, £42 16s. 9d. while
stocks last.

ALL MODELS @ FULLY GUARANTEED FOR ONE YEAR
@ 7 DAYS’ FREE TRIAL
@ MONEY BACK IF NOT SATISFIED

@ MADE BY WORLD FAMOUS MANUFACTURER

Send for complete illustrated catalogue of hundreds of cut
price radio and television components.

TERMS—Cash with order, carriage free' London Area.
Provinces 5/~ extra, chassis or table model ; 15/- radlogram.

DON'T WASTE TIME—JOIN OUR MAILING LIST
75 BELLENDEN RD., PECKHAM, S.E.1§prnenencun 506

DECEMBER, 1951

5 valve 3 wave-
band chassis for
AC. or AC/
D.C. Not a kit, fully tested, complete with valves
and 8” speaker. £9 17s. éd.

5 valve 3 waveband table model, 4 watts
output, 8” speaker. Few only, A.C.and A.C./D.C.
Full size walnut cabinet, £15 16s. 6d.

The BIJOU  IEx

IValves Receiving* Valves Transmitting

This ever popuiar
Wharfedale speaker
combines attractive
appearance, handy
size and moderate
price. Fitted with
the Standard 8~
Unit.  Handles 3

watts

Hand polished
Walput and fitted
with velume control
and 5" of P.V.C.
flex. Weight 53lbs. Size: 12}”
x 10” x 5}". l

it N o
LSO AVAH.ABLE IN ,-

LIGHT MAPLE VENEER 90
AT SAME PRICE

w" f P.M. Speakers Transformers

- ar edale & Condensers, etc.
WIRELESS WORKS I.\":’

BRADFORD RD., IDUYE, BRADFORD, YORKS ° v'E's' WHOLESALE SERVIcEs LTD'!

Telephone : IDLE 464 I i,

Both British and American makes. Govt.
surplus and regular types, including
special purpose tubes. No dollar ex-
penditure involved. We can offer rapid

delivery from our ample stocks. One

PORT & WHOLESALEI

Tubes Cathode Ray

of the largest in England.

Large stocks of :—

GUNNERSBURY LANE, W, ACTON, W.3.I
Telephone : ACOrn 5027 (3 lines).
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THE

Price £16 .0 .

SENSITIVITY
20,000 ohms per volt D.C.
5,000 ohms per volt A.C.

OVERLOAD PROTECTION

Meter movement has instantaneous
overload protection, effective on all
ranges.

BUZZER
A Buzzer is fitted internally for quick
continuity testing.

WINDSOR
TESTMETER

20,000 o.pv.

MODEL 77A

An entirely new instrument incorpor-
ating the latest improvements in
manufacturing technique. Refinements
include shockproof moulded case,
clear and easy to read scales and
many other features.

0 wuisT PRICE

METER

Precision engineered moving coil,
fitted with 5" scale and knife-edge
pointer.

SWITCHING

One switch selects both circuit and
range. Heavily silver plated beryl-
lium copper switch contacts ensure
low loss and trouble-free operation.
Large 2" milled knob for easy handling.

RANGES

VOLTS D.C. 0.7.5-30-75-300-750-3.000
VOLTS A.C. 0-7.5-30-75-300-750

RESISTANCE 10 ohms-5 megohms in
two ranges, self contained.

MILLIAMPSD.C.0-15-1.5-15.150-1500
AMPERES D.C. 0-15.

OUTPUT. As for A.C. volt ranges
except 3,000 v, via a condenser.

Please write for illustrated leaflet featuring our new range ot radio and television test gear.

TAYLOR ELECTRICAL

INSTRUMENTS LTD,

419-424 MONTROSE AVE'NUE, SLOUGH, BUCKS. Phone : SLOUGH 2138
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A.M. RADAR EQUIPMENT

(EXPORT ONLY)
UNUSED U.S.A. RADAR EQUIPMENT
TYPE S.Q.

TYPE S.G.A.
TYPE S.G.l.

TYPE H2S.

INSTALLATION AND MAINTENANCE SERVICE AVAILABLE

All equipment is tropical packed.
Complete range of Equipment, Stock and
Tender Spares; large stocks available.

Reconditioned, with A.l.D. Certificates.

SALWAY MORGAN & CO. LTD.

paove 022 POOLE DORSET

CERTAIN to get
it at ARTHURS!”

v VALVES : We have probably the largest stock of
valves in the country. Send your enquiries.

AVO METERS IN STOCK.
Avo Model 7  .........coceen

¢ You’re

............................. £19 10 0
Avo Model 8, high resistance BB00000050 < > £19 10 0
Avo Model 40 ... .. £1T 10 ©
Heavy Duty ................ . £13 13 0
Avo Mlnor, AC/DC model £10 10 0
Electronic Test Meter £40 0 O

“ Signal Generator .......... £30 0 0
Valve Characteristic Meter’ ...... £50 0 0
Universal Bridge ..................... £26 0 0

* Cossor Oscillograph Model 1035 £85.0.0

TAYLORS METERS. List on request.

LS
YALVE MANUALD | pecca pick.ups ... £315 5
Mullard DECCA HEAD  ............ £2 19 2
“‘z‘d; 1= part 25 31; ADAPTOR for Gerrard ...... 3 8
1 mbc
: Tele ‘U' All goods zﬂ'ered dszbiect to ’price altera-
e /
d vau _“ 2'6 ons and being unsold.
mn- lgaz‘a B

LONDON'S OLDEST LEADING

"""a Gor cataloge- RADIO DEALERS

EST.
1919

RAY. LTD: 1o c.o0,
PROPS. ARTHUR G cr :;;T,swi:h order
Our Only Address. Gray House,150/152 Charing Cross Rd.,
London, W.C.2 TEMple Bar 5833/4 and 4765
ELECTRICAL, TELEVISION & RADIO ENGINEERS

HIGH GRADE LABORATORY VE[lUIPMENT

REBUILT AND CUARANTEED AS NEW

SIGNAL GENERATOR TYPE T.F.144G
WE HAVE A COMPREHENSIVE STOCK

OF WHICH THE FOLLOWING
SMALL SELECTION

Valve Voltmeters Type TF4288 Signal Generator Type TF144G
Oscilloscope Type 208 Dumont

Is A

" " »w TFS17F
Oscilloscope Type 224 Dumeont 0 - ,.,  TF390€x
Frequency Meter BC221AK = = 8048

G.R. Standard Air Condenser Type 722—FSS

For further particulars of this and other high-grade
electronic Instruments, write to —

HATFIELD INSTRUMENTS
175 UXBRIDCE RD., HANWELL, LONDON, W.7
Telephone : EALING 0779

DECEMBER, 1951
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Last month we issued a comprehensive list of hire purchase facilities available
on our varied stock. Additional items are detailed below, as well as the latest
releases available.

INTRODUCING THE LATEST M.0.S.

“ EASY-TO-BUILD’ KIT :
THE QUALITY GRAND AMPLIFIER

® Frequency Response 4+ 0.5 db
30 c/s—12 kcfs.

® Distortion 0.45%
1,000 c/s for 8 watts.

® Maximum power output
watts.

® 'High gain input.

® Low gain input.

©® Bass boost/cut.
Complete in kit
form with all
valves and com-
ponents,
pre-drilled
chassis, - down to
nuts, bolts and
solder, etc. Sup-
plied with com-
prehensive
tllustrated
construction
manual.

tota] at
10

output ¢
stage, phase inverter and driver.

® Treble boost/cut.

® Negligible phase shift.

e 20 db. Negative feed back.

® 3, 7.5 and 15 ohm outputs.

® Neg. feed back loop incorporates
transformer, p.p. output

e For A.C. mains.

£9:19-6
complete carriage
paid.

H.P.
down
monthly
payments of 15/-.
Instruction
manual only 4/6,
post free.

£3
12

terms :
and

A 7-valve amplifier designed for the connoisseur and comparable in per-
formance to amplifiers costing several times the price of the Quality Grand.

Send for instruction manual to-day !
Better still, call and see the Quality Grand demonstrated

purchased.)

(Cost credited if kit is eventually

without obligation in our showroom.

Suitable associated equipment is advertised below.

EDER-TYPE RF1

Design
amplifiers, the Radio Feeder RF1 employs
a two-stage T.R.F. circuit giving a high
quality output.
gain pentode valves, sensitivity is such
that the unit can be operated in areas of
only moderate signal strength.
all M.O.S. Kits, the instructions are simple
to follow, the instruction manual being
liberally illustrated with precise diagrams.
The kit itself is complete in every detail
from a pre-drilled chassis, valves, coils,
etc., to nuts and bolts and solder.

ed for use with A.C. operated
By the use of high-

Like

Instruction Manual taining full details) 2/=,
nstruction Manual (containing ) 2/ . £2 12

RF1 Feeder Unit Kit with Ma
LOU DSPEAKERS Cash Dle-l[;oéit ll,\‘loxlxztlﬂ;;
gl:[l;eljf(s)in. Chassis ..E1212 0 £312 0 aan‘Sen :

EXTENSION SPEAKERS

RM in plastic cabinet with volume

control

BAKERS

12in. Triple Cone
18in. Duplex .....
12in. Single Cone
VITAYOX
K12/10
WHARFEDALE
Super 8 ¢cs
Bronze 10in. (3 or 15 ohm)
W.B. STENTORIAN

Duplex with trans. ......................

GOODMANS
Audiom 60

.. £1 19 11 (plus 2/6 carr.)

EKCO ES 115 in plastic cabinet.
Various colours..........coooouieenn.

.. £2 17 6 (plus 2/6 carr.)
0 £215 0 12 6
0 £412 0 16 8
0 £215 0 10 0
0 £3 0 0 12 6
6 - —
.. £3 2 6 — -
£715 0 £2 5 ¢ 12 6
.. £812 6 £212 6 13 4

ELECTRIC TOOLS

Accredited dealers for Wolf and Handy Utility. We can supply any

type on hire purchase terms.

VIAIL ORDER SUPPLY

THE RADIO CENTRE

(Dept. WW12)

33 Tottenham Court Road, London, W.1 |

The Latest in Gramophone
Equipment!

THE PLESSEY MULTI-SPEED AUTO. CHANGER

£23/13/0 or £7 DOWN and 12 monthly payments of 31/6.

This unit can be supplied mounted on desk of handsome walnut for £25/5/2
or £8 DOWN and 12 monthly payments of 32/6.

THE COLLARO RC51) SINGLE SPEED AUTO. CHANGER

A non-mixing changer for 78 R.P.M., complete with pick-up, £11/18/4
or £4 down and 12 monthly payments of 16/8. Similar model mounted on

‘| any type, i.e., Playback, Record/

desk £16/10/0 or £5 down and 12 monthly payments of 22/6.

THE COLLARO 3 RC511 3-SPEED AUTO, CHANGER

Complete with pickup and dual purpose head and mounted on a handsome
metal desk enclosing the motor, £18/10/0 or £6/10/0 down and 12 monthly
payments of 23/4.

THE COLLARO MICROGRAM DE LU XE 3-SPEED AUTO.

A complete player with amplifier. £36/3/10 or £12 down and 12 monthly
payments of 45/-.

THE COLLARO MICROGRAM DE LUXE [-SPEED AUTO. OR
3-SPEED NON-AUTO.

£31/3/6 or £10 down and 12 monthly payments of £2. &

THE DECCA MU10. 75/- or 20/- down and 12 monthly paymenst of 7/9.
Tf]ﬂs 8DECCA MU14. £7/3/4 or 43/4 down and 12 monthly payments
of 11/8.

THE DECCA 348C. 3-speed unit in handsome case, £22/1/0 or £7
down and 12 monthly payments of 29/-.

* All other players and motors as previously advertised are still available
from stock.

The Latest in Magnetic Recording!

;rH)E LANE TAPE DECK. £16/10/0 or 130/- down and 20/- per month
12).
THE QUALTAPE DECK. £13/13/0 or 73/- down and 20/- per month

(12).
THE SIMON TAPE RECORDER £60 or £20
down and £3/15/0 per month (12).

‘“ SIMPHONIC.”

 MOTORS by Collaro |

with cooling fan. 42/- or matched
| pair 84/-.

INCREASED RANGE OF

TAPES !
E.M.I. 1,200ft. high or low
cocercivity 35/- reel. 600ft. low

coercivity 21/- reel.

G.E.C. 1,200ft., 30/- per reel
SCOTCH BOY. 1,200ft., 35/-
?’er relell"s (h ). 40/
HIL] omogeneous). -
per reel. Spare 1,20g0eft. spools 4/6. MANUALS
‘¢ Magnetic Tape Recording,” by
OSCILLATOR UNITS Begun, 25/-- ’
Lane type OC/1 Erase and bias MIGROPHONES

generator unit 70/-.

OC/2 Oscillator coils, 10/-.
Tamsa Oscillator coils, 10/6.
The .well known TAMSA heads
are still available at £2/19/6 for

ACOS M.I.C. 22-2, £6/6/0 or 36/~
down and 12 monthly payments
of 10/10.

RESLO RIBBON. £7/10/0 or 50/
do;vn and 12 monthly payments of
11/6.

Playback or Erase.

VALVES AND CRTs

9in. Mullard or Mazda C.R.T. £5 deposit, 12 monthly payments of
18/-. Cash price £13/13/8.

12in. Mullard or Mazda C.R.T. £5/4/10 deposit, 12 monthly payments of
25;-. Cash price £18/4/10.

12in. Brimar C12B. £5/7/8 deposit, 12 monthly payments of 27/-. Cash
price £19/7/8.

Quotations given on request for tubes not listed.

ALL TYPES OF B.V.A. VALVES CAN BE SUPPLIED ON H.P.
TERMS PROVIDED THAT THE TOTAL CASH PRICE EXCEEDS
£10 BASED ON CURRENT B.V.A. LIST PRICES. ENQUIRIES
FOR QUOTATIONS INVITED.
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For IMMEDIATE DELIVERY
From OUR LARGE STOCKS

VARNISHED COTTON SLEEVING various colours } m.m.—20 m.m.

RESISTORS

HIGH STABILITY, close tolerances }, 4, 1 and 2 watt.

All values up to 2 meg. also 8, 13 and 30 meg.

CARBON—2 watt and 5 watt.
Standard Car Suppressors 15,000 ohms.

CAPACITORS

Block Paper, Silvered Mica, Mica and Ceramic
also -1 MF SUPPRESSORS with Flying Lead.

SWITCHES

OAK, YAXLEY, WAFERS and LOCATORS

LAMINATIONS

RADIOMETAL 30, 31, 39 and 40
MU-METAL 35

WIRES

DOUBLE RAYON REGENERATED CELLULOSE
28 gauge

PLAIN COPPER DOUBLE REGENERATED
CELLULOSE 7/35 S.W.G.

PLUGS AND SOCKETS

PYE PLUGS and SOCKETS
JONES PLUGS and SOCKETS, 4, 6, 8, and 10-way

See also our November advertisement page 18 for CINCH COMPONENTS
WHOLESALE, MANUFACTURERS AND EXPORT ENQUIRIES ONLY

RADIO TRADERS LTD

23 WARDOUR ST., LONDON, W.1

Phone: GERrard 39778

CONSTANT VOLTAGE -
POWER SUPPLY UNITS

MODEL I01-C

Output: 250/400v. 0.250mA max.
Stability : Better than 0.19.

Output Impedance: Less than | ohm.
Output Ripple : Less than 2mV. R.M.S.
Mains Supply : 200/250v. 45-60c/s.
Regulation down to zero load.

DETAILS ON REQUEST.

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

Grams: ““ Radiotrade >’

D-C-/A-C- CONVERTER

Models for Electric Gramophone from £8, plus 109,

Models for ® Radio-grams and
Autochange Radio-grams
(inc. 3-speed motors)

® Radios

® Televisions, etc.,
from £10.15.0, plus 109,
input, 6, 12, 24, 32, 50, |10 or 200/250V. D.C.
Qutput 230V. 50 or 60 c/s.
Selie Descriptive literatureW.W. 10 from the manufacturers -
NEW CHAPEL ROAD, HIGH ST., FELTHAM, MIDDX.
Tel. : FELtham 4242,
Service Dept. : 57 Fortess Road, London, N.W.5. Tel.: GULliver 5165.

Overseas Enquiries 1o nearesc E.M.l. Organisation Depot.
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Whatever your
favourite piece of music,
the Soundmirror will
record it and play it
back for you again and
again. Kere is no end
to the thrills which this
new magic entertainer
can bring. It will record
the humorous patter of your {avourite
comedian, the art of the orator, the
fun of a2 party or important family
occasions like weddings.

le will play them back with perfect
fidelity immediately it is recorded and as often as you wish,

Unwanted
recordings are automatically erased as new ones are made and the magnetic
tape used time and time again.

MODELS FROM €69 .

Manufactured under agreement with the Brush Development Co., of the U.S.A.
Licensed under the Brush Development Co., the Brush Crystal Co., Magnetone
Inc., and Thermionic Products Ltd. Patent No. 454595 and others ; and patents
pending in all the principal countries of the world.

—

10.0 exclusive of microphone.

\

TH!:

OIIn(Imlrror

MAGNETIC TAPE RECORDER

\

T sk

Call on your local radio dealer
and hear your own voice re-
corded or write for literature
or a demonstration by appoint-
ment to the manufacturers.

THERMIONIC PRODUCTS LTD.

(Division SM/WW), Hythe, Southampton. ‘Phone : Hythe 3265

London Showrooms : VlOrris House, Jermyn Street, S.W.1

Tetephone : Whitehall 6422 (5 linez). Sales and Service Centres :
Manchester Birmingham, Bristol, Leeds. Newcastle, Glasgow. etc.

Now avaifable in England—the
book **Magnetic Recording ”
by Dr. S J. Begun. A com-
prehensive treatise. Price 25/,
postage 9d. extra

51

The NT2 is a very
small cold cathode
diode of wide appli-
cation: e.g.,, in
counters, storage
circuits, low current
stabilisers and so on.

It is moreover an
ideal indicator tube
giving a clear bright
indication with cur-
rents as low as 0.3
mA.

RATINGS

Nominal strike voltage

Nominal maintaining
voltage at 0.5 mA. ..

Maximum power
dissipation

Maximum current for

continuous operation

— AW~

THE_SCIENTIFI( SCIENTIFIC
~ VALVE_

BRITISH MADE

GREENHILL CRESCENT
HARROW-ON-THE-HILL, MIDDX.
Telephone : HARrow 2655
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SELECTIVE

TRANSMISSION

Power supplies :
200 — 250 Volt. 50 ¢/s

MEASURING SET
MODEL RP 3110

Designed and manufactured for G.P.O.

This is a precision instrument for measure-
ments on multi-circuit coaxial cable carrier
systems by means of a comparison with
ocally generated signals of known frequency
and level.

Frequency coverage; 60 Kc/s—3 Mc/s in
7 ranges.

Calibration accuracy: below 0:2% or 2 K¢/s
whichever is the greater.

Range of measurements;

through levels 4+ 10 db to - 61'5 db
or terminated levels 4 10 db to - 8!1-5 db

referred to ImW in 75 ohms

BRITISH COMMUNICATIONS CORPORATION LTD.

GORDON AVENUE, STANMORE, MIDDX.

Telephone : GRIMSDYKE 2266

Cables . DISC, STANMORE

Belling-Lee 5, 7 and 10-pin plugs and sockets.
465 k/c. |.F.T.’s standard and semi-midget sizes.
Systoflex and P.V.C. sleeving.

813 Ceramic valve holders.

H.T. and L.T. metal rectifiers.

12-100 watt W.W. Porcelain resistors.
Photo-Electric Multipliers 931A
C.R.T.’s and special purpose valves.
12in. Table model T.V. Cabinets.

12 v. D.C. to 230 v. A.C. Rotary Convertors.
Tropical Carbon Potentiometers.
Magnetic throat-microphone capsules.
Mansbridge paper capacitors.
2%in. Round flush mounting 0-20 amp. A.C. meter.
R.C.A. 100 K.C. Crystals.
Wavemeter Class D, !-Mk. I

Etc., etc, etc

May we have your enquiries. Delivery ex-Stock.

We carry a very large stock of good clean and unused
material, and can quote keen and competitive prices
to manufacturers, and wholesale and export buyers.

15 LITTLE NEWPORT ST., LONDON, W.C.2
GERrard 6794/1453

BRIERLEY DIAMOND MICROARMATURE PICK-UP

This new pick-up has many noteworthy characteristics,
some of which are listed below :-
1. The mass of the moving parts is less, we believe, than
in any other pick-up of any type—other than our own
Ribbon which is, of course, unique.
2. The output voltage—about 1/25th v.—is high enough
to cause no trouble.
_3. It is sufficiently robust to be used by any reasonably
intelligent and careful family.
4. The use of a diamond point has, inter alia, the
enormous advantage that a very large number of records
may be played
with negligible
point wear. This
results in a sus-
tained ‘“‘new " -
performance to- A
gether with the
elimination of that
mental irritation
at the gradual
and perceptible
" falling off '’ un-
avoidable with less
wear-resistant
points.
5. dOr;ganlsed
production on a
reasonable scale A B C
should give us a
satisfactory Chotograph of A. Standard Needle, 8. Miniatur
'" spares '’ and Needie and C Brierley Microarmature.
repair service and
has enabled us to
produce this pick-up at a price which many may at first
have believed to be either a mistake or a printer’s error.
Pick-ups, types JB/P/A/ID (78) and JB/P/A/iMD (LP)
£6/0/0. Purchase Tax, £2/12-
Mumetal Coupling Transformer, type JB/T/A, £1/5/-.

Full details sent on request.

J. H. BRIERLEY (Gramophones and Recordings) LTD.
KIRKBY TRADING ESTATE LIVERPOOL
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HOLLEY’

H.J. Leak Amplifier

RC/PA/U

NOW IN STOCK

LEAK “POINT ONE’ AMPLI-
FIERS. Price 27 Guineas, RC/PA/U.
9 Guineas. SUPERHET RADIO
TUNER, £25/10/-.  Plus Purchase Tax.
ACOUSTICAL Q.U.A.D. AMPLI-
FIER. Price £35. Q.U.A.D/R. Radio
Tuner Unit, £26, incl. tax.

SOUND SALES ‘“ A-Z ' AMPLIFIER
with TONE COLOUR tone congrol unit
Price £32/10/-. New model “ TONE-
MASTER " AMPLIFIER with TONE
COLOUR control unit. Price £25/10 -,
New improved version of *“ DX PLUS
ONE ” RADIO TUNER also available.
WILLIAMSON AMPLIFIER. Junior
version by GOODSELL Ltd. Price
£€22/10/-. PRE-AMP for WILLIAMSON,
fitted with tone control and low pass
filter. Price 1l Guineas,

ROGERS *“ BABY DE LUXE ** ampli-
fier, complete £17/10/-. ** RD JUNIOR
DE LUXE ** amplifier (KT66), £.5.
ARMSTRONG Model 73 All wave
Chassis and Model 1C4.

Recommended SPEAKERS
VOIGT DOMESTIC CORNER
HORN (in white), £47/10/,

P.M. UNIT, £40.

TANNOY DUAL CONCENTRIC,
€27/10/-, 12in. model,

WHARFEDALE SUPER TWELVE
C.S.A/L,£15,als0SUPER FIVE C.S.A/L.
DECCA CORNER SPEAKER. Price
£21/10-,

BARKER 150 SPEAKER UNIT. 18 Gns.
Other items in limited numbers.
CONNOISSEUR TWO SPEED

MOTORS, £20/19/3.

THREE SPEED AUTOCHANGE
UNITS. Prices from £15/11/9.
RADIOGRAM CABINETS, from

Wharfedale
Super 5 CS/AL £12/10/-.
DECCA XMS Pick-ups, £1. ACOS
GP20, £3/i1/5. CONNOISSEUR Super
Lightweight, £10/0/8.

Side by side demonstrations of the above equipment any
time during business hours 9.30 am.,—I| p.m. 2—6 p.m,
Thursday 9.30 am.—I| p.m.

HOLLEY’S RADIO STORES

285, CAMBERWELL ROAD, LONDON S.E.5

Open all day Saturday - - - - -  Callers only
Telephone : RODney 4988
e e e e, rw—————

WIRELESS WORLD

CLEAR PICTURES

The models 63 and 63A have been
designed for maximum performance
in fringe and difficult reception
areas. Since the reception of your
TV receiver is wholly dependent on
the efficiency of the aeria: system,
the Aerialite features of greater
gain, broader bandwidth and
sharper directivity are very worth-
while. There is every reason why
you should specify Aerialite for
your TV aerial if you wish to ensure
strong, clear and interference-free
pictures. The models 63 and 63A
are priced a. £12.15.0 and £13.5.0
respective.y, complete with 10ft.
masts, lashings, etc. Models with
14ft. masts are available at 17/-
extra. Aerialite are manufacturers
of a comprehensive range of TV
and iadio aerials as well as coaxial
and R.F. cables.

”

aeas

CASTLE WORKS STLYBRIDGE CHESHIRE.
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The Picture
can ONLY
be as good
as the

AERIAL-

be sure with

CHELTENHAM

elerect

specially for Fringe Areas
Antenna Works, St. Paul's
Telephone Cheltenham 55960

To HAMS & DEALERS

WE WANT TO BUY

AMERICAN SURPLUS
EQUIPMENT OF EVERY KIND

FOR RADIO HAM SHACK-—
NEW YORK’S LEADING DEALERS

RECEIVERS TRANSMITTERS
TEST SETS SIG GENS
EVERYTHING ELECTRONIC

We are interested in any quantity, from one upwards.
'Phone us immediately, transfer charge.

ALTHAM RADIO CO BRAZENNOSE ST
MANCHESTER 2 Tel : DEAnsgate 5387

Dept. W.W.

-
(Y 18 TOTTENHAM
ALEC a]/l COURT ROAD,

LONDON, W.1
Tel.: MUSeum 2453/4539

SUPPLIES { -

Shop Hours : Monday-Friday 9 — 5.30 Saturday 9 — I

RELAYS

D.C. COIL RESISTANCE

3,000 TYPES: 190 to 80,0000
600 TYPES : 0.4Q to 9,200Q.

ALSO LARGE STOCKS OF
DOUBLE & TRIPLEWOURND
AND SLUGGED COILS.

CONTACTS

3,000 TYPES : up to 8 sets.
600 TYPES : up to 4 sets.
3,000 TYPES : Make (M), Break (B),
in Twin-silver, Twin-platinum, Dome-
siiver (2 amp.), Tungsten (5 amp.),
and Flat-silver (8 amp.). Change-
Over (C), in all but Tungsten: Make-
Before-Break (K), in Twin-silver and

Twin-platinum.

600 TYPES : (M), (B) and (C), in
Twin-silver and Twin-platinum.

SPECIAL

S.T. & C. Type Polarised Relays:

6 Coils—180 ohms + 180 chms + 180
ohms + (80 ohms + 115 ohms 4 115
ohms on same bobbin.

Contacts ;—Single change-over :
Dimensions : — 3fin. x 3%in. Ltase.
63in. overall height.

4m AR {§
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The Collaro 3RC521
Record Changer

A completely automatic three-speed changer designed to
play 33, 45 and 78 r.p.m. records—with a minimum - need
for adjustments. Fitted with a pickup arm, suitable for all
types of Collaro Plug-in heads. Beautifully made and
completely foolproof.

The Collaro 3/514 Gramophone Unit

A brilliant three-speed unit which incorporates all the
accepted Collaro features ... patented 3-speed drive ...
spring suspension . . . plug-in pickup heads.

Both models mentioned are suitable for A.C. Supplies.

They’re three-speed. They “Take all Records !”’

COLLARO LIMITED

MAKERS OF FINE QUALITY GRAMOPHONE COMPONENTS,

RECORD CHANGERS AND GRAMOPHONE UNITS, PORTABLE

ELECTRIC GRAMOPHONES, INDUCTION MOTORS, PICKUPS
AND PLUG-IN HEADS.

RIPPLE WORKS - BY-PASS ROAD - BARKING

‘ PRODUCTS

Phone : Rippleway 3333 Telegrams : Korllaro, Barking

ES SIEX

In these days of steadily rising raw
material prices precious Silver has
become even more precious. For
Silver, however, there is no substitute;
Electrodes of our Capacitors are
made from pure Silver; Contact
Foils and Wire Ends are Silver plated.

STABILITY RADIO COMPONENTS LTD.

COMMERCE ESTATE, WOODFORD AVENUE, LONDON, E.I8.
BUCKHURST 650i/2
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with confidence, as only OKERIN Waxes are used.

Yours faithfully

.
D P

P'NSs Waxes are small in bulk, but bulk
large in importance, - they must be
just right for the job, and reliable.
Always Specify OKERIN.

9, SAVOY STREET

ASTOR BOISSELIER & LAWRENCE LTD.

STRAND

Works and Laboratories - WEST DRAYTON

LONDON . W.C.2
Middlesex

I McELROY-ADAMS
MFG. GROUP LTD.

{Sole concessionaires U.K. for Hallicrafter communication equipment)

46 GREYHOUND ROAD,LONDON, W.6.

SPECIAL PURPOSE AND TRANSMITTING VALVES.

Eimac 304 T.H. ...... 130/- each  Taylor T200 «........ 60/- each
Hytron H.Y. 65 ... 90/ R.C.A. C.R.C. 860... 15/
Raytheon R.K.28A... 90/- H.K.257B 70/- .

PATAIS. 2 10/~ R.C.A.8308 ... 20/-

PANORAMIC ADAPTOR.

Model R.B.W.2. Suitable for use with the Hallicrafter receivers
527 and S36 or any communication receiver having an intermediate
frequency of 5.25 megacycles. Price £45 each.

TRANSMITTER ARMY No. 12,

Frequency Coverage [-17.5 Mc/s in four switched bands. C.W.
and Phone built in modulator. Woatts output 25. Operated from
A.C. mains 100-250 Volts and complete with all tubes and delivered
€25 each, carriage paid.

TRANSMITTER {i54.

Three band transmitter with all valves and in transit case. Bands,
200-500 Kcfs, 3.0-5.5 Mc/s, 5.5-10 Mc/s. £5/10f- each, carriage pald.
TUNING UNITS B.C.37SE.

T.U5 T.Ug, T.U7, T.U.9, T.U.I0, T.U.26. All 22/6 each.

SPEECH AMPLIFIER.

For use with R.C.A. Transmitter E.T.4336, complete with all
valves. (British made). £24/10/- each, carriage paid.

Cables : Hailicraft, London.

% This Monith’s 'GZﬂ

Bargains

R.C.A. 100 Kc/s. 3-pin sub standard Xtals, £1 each.

C.R. TUBES Type 5CPI brand new in cartons 17/6 each, plus

1/6 postage.

T.V. TUBE MASKS. (2in.,, New Ratlo, brand new, I5/- each,

postfree.

MOVING COIL HEADPHONES with moving coil micro-

phone. Price §/-. Post I/-. Transformer to match 2/-. Balanced

Armature L.R. Phones, 9/6 per pair.

TWIN RIBBON FEEDER. Heavy duty 300 ohm. 5d. per yd

Standard K25 300 ohm ribbon, 9d. per yd. Co-ax. cable, #in. dia

70 ohm., B8d. per yd. %in. dia., I3 per yd 7ft. length }in. dia.

Co-ax. with Pye plug one end, I/, post free. All other Co-ax.,

and feeder, plus 1/8 post any!ength.

POTENTIOMETERS. 5 watt wire-wound 20 k., 25 k., 2/-.

Carbon Type Potentiometers, 50 k., 100 k., | meg., 2 meg., 16.

TRANSMITTING TUBES. Type 807, 10/- ea. Type 813 New

and Boxed £3/10 each.- 723 A/B Klystron £3 ea. Type 866A, 17/6

each. Few only.

METERS. 2{in. Flush mounting M.C. 100 mA., 500 mA., and 20 mA.

12/6 each. 2in. Flush M.C. 500 Microamp, 10/-. 5 mA,, 7/6, 2

0.5 Amp. Thermo, 5/-. Special Offer 2{in. Flush 0—1 mA Rectifier

meter, scaled 0—I10 voits, 22/6 each. Few only.

CERAMIC 2 Bank, 4 Pole, 4 Way Switches, 3/9 each. Post free.

CERAMIC COIL FORMERS. S5in. long by 24in. diameter ;

threaded 24 grooves, 4/6 each, post free.

JONES PLUGS. 8 pin, male and female If6 per pair, 12/- per

dozen pairs.

Carriage paid on ali orders over £1 except where stated. Please
include small amount for orders under £1.

Please print your name and address.

CHAS. H. YOUNG, G2AK

All Callers to 110 DALE END, BIRMINGHAM
Phone : CENTRAL 1635.

Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM
Phone : MIDLAND 3254.

Phone : FULham 1138/9.
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Good Points of

COLOURED
ROSIN CORED SOLDER

Coloured Core provides coloured
residue for ready identification.

rosin

Choice of red, blue, green, purple or
yellow core.

Stellate Core cross-section for quick mel-
ting and fluxing.

Activated Rosin Core for fast working and
absence of corrosion.

Identical—except for colour—with the famous
Superspeed White Flash Cored Solder.

Residue solidifies to a hard, semi-trans-
lucent film of high dielectric strength.

% %% | % % »

Let us send you full technical details
of the new Coloured-core Solder.

We are established specialists in the production of
solders and fluxes for every type of pre-tinning,
dipping and soldering in electrical, radio and similar
jointing and assembly work. If you are engaged in
manufacture in this field it is almost certain that we
can be of service to you. Make an appointment for
a member of our Technical Sales staff to call on you.

H. J. ENTHOVEN & sons 1o

ENTHOVEN HOUSE,
89 UPPER THAMES STREET, LONDON, E.C.4

Telephone : MANsion House 4533
Telegrams : Enthoven, Phone, London.

Works :
CROYDON, ROTHERHITHE & DERBYSHIRE

1
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Estd.

For PROMPT and EFFICIENT SERVICE
CASH or EASY TERMS

We have a limited stock of the
following equipment available
for immediate delivery.

ARMSTRONG ALL-WAVE CHASSIS

MODEL EXP. 73. Cash £25/12/4 or £7/15/- with order
and 10 monthly instalments of 40/-.

MODEL RF. 103. Cash £28/16/- or £8/15/- with order
and || monthly Instalments of 40/-.

MODEL RF. 104. Cash £34/12/10 or £11/10/- with order
and 13 monthly instalments of 40/-.

Passenger carriage 10/- extra payable with deposit

W. B. CONCENTRIC-DUPLEX LOUDSPEAKERS

The unit for the Connoisseur. Each unit constitutes two

separate loudspeakers, concentrically mounted and having

its own speech coil, gap and diaphragm. Should not be

confused with the twin-cone type.

10In. MODEL. Cash£7/7/-or £2 with order and 6 menthly
instalments of 20/-.

12in. MODEL. Cash £18/18/- or £5/5/- with order and
8 monthly instalments of 40/-.

Both the above complete with transformer and Cross-over

Network,

Specification of any of the above on request

TEN FREE SHAVES

with the

NEW SUPER
REMINGTON /=

== ?

ELECTRIC SHAVER

will convince you that it really does give a better, more

pleasant and far quicker shave. Once you have tried this

remarkable new shaver, we feel confident you will agree.

TEN DAYS’' FREE TRIAL

on receipt of 50/- deposit (returnable if shaver not entirely

satisfactory) with 7 monthly instalments of 20/-

AC/DC 200/250 v.
CASH

Other voltages available. Every shaver is BRAND NEW
and despatched in superb sllk-lined presentation case per

reg. post. Prompt despatch guaranteed.
Write for detailed Brochure.

The L.R.SUPPLY COMPANYLtd.

(LONDON RADIO SUPPLY CO.)

BALCOMBE - - SUSSEX

Telephone : Balcombe 254
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A QUESTION FOR DESIGNERS [

Circuits progress ; new cases will evolve
from new materials and techniques—but g
the one outstanding feature of tomorrow’s
battery radio is here today—
VENNER
Lightweight Accumulators

One third the weight and half the size of
standard accumulators of comparable capacity,
these revoluuonary minijature storage batteries
maintain a steady 1.5 volt outpur on load throughout
their discharge period.

Thus they eliminate the need for constant replace-
ment due to voltage drop, which is the failing of all
other conventional L.T. batteries. In addition,
Venner Lightweight Accumulators are completely

How will
tomorrow’s
battery radio
be different?

non-spillable, are unharmed by high charge and
discharge rates and may be left in discharged
condition without damage.

The services of our technical department are freely
at your disposal in investigating the many opera-
tional advantages of these accumulators.

For full technical data please write for leaflet VAOI1/WW.

ACCUMULATORS LTD

Distributors for London and Home Counties :

KINGSTON BY-PASS,

AMBASSADOR

created
the first
Television !
Corner | ‘
Console :‘i:;:\‘ ——

Although
imitated it is
unequalled in
performance,
style or price ¢ i
The best costs < :
you less—see Ui
your nearest
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AMBASSADOR
The T.V A,
dealer. 12 Corner Console
in Walnut

YOU’'LL NEVER REGRET
BUYING AMBASSADOR TELEVISION

* e
“ e
. o

.
.
.
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AMBASSADOR RADIO & TELEVISION, BRIGHOUSE, YORKSHIRE

David & Solf Ltd., 173, Sloane Street, S.W.1. Tel.: SLOane 8532.

NEW MALDEN,

SURREY Telephone : MALden 2442

—— PRATTS RADIO

1070 Harrow Road, London, N.W.10
__ (Nr. SCRUBBS LANE) Tel. LADbroke 1734

/—\ AMPLIFIERS. Coliege general
purpose units, MODEL ACIOE.
- | I —— 4 vaive 10 watts. Neg, feedback,

-r

£9/18/6.MODEL AC18E, § valve;
18§ watt P/P output. Feedback
over 3 stages, £14/14/-. MODEL
AC32E. 32 watts P/P output.
Feedback over 3 stages, £18/18/-.
MODEL U10E, for DC/AC nains, 6
valve 10 watt P/P output. Feed-
back over 3 atages, £1212/-.

8 4
e n.
All are complete with cases and

MODEL AC10E £9/18'8
chrome handles, They have a

separate microphone stage. Beparate inputls tor mike and gram., allowing individual
mixing, etc. Outputs match 3, 8 or 13 ohn speakers. Max. input volts required
for full stated output average Mike .003, Gram. .3 v. MODEL ACSC, 6 valve P/P
8-10 watt unit for records, radio, etc. Feedback over 3 stages. Output to 3, 8,
13 ohms. £9/18/6. MODEL AC4C. 8 valve record/radio amplifier, 4 watts to .3 ohms,
£5/9/6. Ditto U4C for DC/AC mains, £5/9 6. Stamp for list. Full range of

1ea m.alln.hle i ding : Rothermel Crystal Mikes. 105/-; Goodmans
12in. P.M. speak £8/12:8 : Collaro A.C. Record Players, rim drlve magnetic
model, £8/8/-. Cry:ml £6/15/~. Jack piugs 1/6 each extra.

Nearest Station: Kensal Green.

A MINIATURE MAGNETIC
LIGHTWEIGHT EARPHONE

The new Amplivox E.4 Earphone
has been primarily developed for
use with office dictating machines,
industrial equipments and hearmg
aids where a highly sensitive,
lightweight, miniature receiver
is needed.

Available in D.C.
2-2000 ohms ;
4000 c.p.s. ; diameter 835
depth .420” ; weight 4 oz.

aMPLIVOX .

2 Bentinck Street, London,

resistances
frequency 100-
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RA — Alpha and Omega

RECENT ADVERTISEMENTS we have
talked about some of the key features in the

design and construction of R. & A. Reproducers,
notably—

Totally-enclosed, high efficiency magnet
systems (A)

Permanent voice-coil alignment due to
Co-axial Construction (B)

Zero external field (C)

Voice-coil leads moulded into centring
member (D)

Full tropical protection

Taken separately, these are our particular solutions.
to common problems. Their combined effect
on the reliability, performance and value of the
finished product is best shown by the continuing
and growing demand made upon us by leading
sct-makers here and in other countriecs. We will
gladly provide every opportunity for you to
make your own independent judgment.

REPRODUCERS AND AMPLIFIERS LIMITED

WOLVERHAMPTON  -ENGLAND
Telephone : Wolverhampton 22241 (5 lines). Telegrams : Audio, Wolverhampton

SIZE 24 34" 5"
RANGE 25.8 10uA 104A

to to to
50A 50A 50A
"MICROAMPS D.C. (Prices on application)

D& ' S.50 type Microammeters are
T RS S g s€A N2 50821 stocked by Messrs. M. R. Supplies
at New Oxford Street, London, W.1.

All sizes available with
MIRROR SCALE
1st Grade Accuracy

SENSITIVE PANEL MOUNTING METERS

For particulars of these and our full range of measuring instruments write to :(—

BRITISH PHYSICAL LABORATORIES

HOUSEBOAT WORKS - RADLETT - HERTS * Telephone : RADlett 5674-5-6
e e e e (e e TR e e
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RADIO SUPPLY CO

15, WELLINGTON ST., LEEDS, 1.

R.S.C. MAINS TRANSFORMERS

Post Terms C.W.0. or C.0.D.
orders under £3, Open to callers 9 a.m, to 5.30 p.m. Saturdays until t p.m.

No C.0.D. under £8. Postage 1/3 charged on

SPECIAL OFFERS. Mains Trans.

Fully Guaranteed, Interleaved, and Impregnated. Primaries 200-230-250v. 50 ¢/s. Screened. ;'88233;)08:';;;":‘633"3 Ia’s :’v‘";a" lf;:
DROP THROUGH TYPES, TOP_ SHROUDED | FILAMENT TRANSFORMERS Auto 0-200-230-320 v 70 ma. with 6.3 v.
%28 -0-260 v. 70 ma., 6gv ;.a ,SSV.%a.. :lll: ;II with 2005250 v. 50 ¢fs. primaries : 6.3v. 22, [ 3a. L. . oot 7/6
0-260 v. 80 ma.,6.3v.3a.,5v.2a, 4/1 16 ; 0-4-63 v.2a., 7/9; 12 v. 1| a., T/Il; .
350-0-350v.80 ma. 6.3v.22.,.5v.22. ... 14/11 |6.3v.32,10/11; 63v.6a. 16/9; 0-2-45-6.3 v, | SPEAKERS P.M.5in.2-3ohms ......... 12/11
(3)-52-?-35103 v. 80 ma, 0463 v. 2 a., 189 4a,16/9; 12v. 3 a,or24v.1.5a. 16/9 | M.E. 8in.2-3 ohms (Field 600 ohms) ...... 12/9
V. &2,  iiiciiesciceteitonsacenireaanss
260-0-260v.90 ma., 6.3 v.3a.,5v.2a. 19/9 CHARGER TRANSFORMERS RECEIVER CHASSIS, 16 s.w.g., aluminium
350-0-350 v.90ma..6.3v.32..5v.2a. ... 19/9 |All with 200-230-250 v. SO cfs. Primaries: 10-5.2in., 3/6 ; 11-6-2%in., 3/11 ; 12-8-2}in.,
250-0-250 v. 100 ma.,6.3v.42.,5v.3a.... 21/9 |0-9-15 v. 1.5 a, 1219 ; 0-9-15 v. 3 a, I5/9; | 4/11"; 16-8-2§in., 6/9 ; 20-8-24in., T/IL.
250-0-250 v. 100 ma., 6.3 v. 6a.5v.3a.. 0-9-15 v. 6 a. 21/9 ; 0-4-9-15-24v. 3 a.,, 21/9; .
fOr R1355 CONVErSION  woovevsorerenerner 2310 | 0-9-15-30v. 30, i, 22/9 | AMPLIFIER CHASSIS, 16 s.w.g. aluminium,
350-0-350 v. 100 ma., 6.3 v-4v. 42 CT. SMOOTHING CHOKES :;.}gjlym., 711 ; 16-8-24in., 1O/I1 ; 20-8-2{in.,
0-45v.32. ..ocovirenniienaciensereeneiens 21/11 | 200 a5 . 100 ohms 76
3500-350v. 120ma, 6.3v. 42, Sv.3a... 25/9 100 ma. 10 h. 100 ohms 7/6 | MISC. ITEMS. Ex.-Govt. chokes 100 ma,
350-0-350 v. 150 ma., 6.3 v.4a.,5v.3a.... 27/10 | 95 12 |0 h. 100 ohms 5/9 | 10 h.,, 100 ohms. Troplcalised, 4/3. Ex.-Govt.
CLAMPED UPRIGHT MOUNTING 80 ma. 10 h. 350 ohms . 5/6 Selenium rectifiers, 600v. 30 ma., 6/9 ; 120-0-
350-0-350 v. 100 ma., 6.3 v. 3a.,5v.3a.... 21/6 |50 tha. 50 h. 1,500 ohms. (Wllllamson 120 v. 60 ma. 4/6 ; New, 150 v. 60 ma., H.W.,
350-0-350 v. 150 ma., 6.3v.4a,,5v.3a.... 27/9 | Amp.) 8/6 ?/296; dVoI. (o:Tntr‘(_)dls. 2ggok. lglpg spindle, Il Jdea..
. 0. o [y 5 bulars, 4 5
;S%%IEYSOSH?OOUDE?' L;_PRI?H; AUTO TRANSFORMERS Ex/-GOStz. Rece’i'\‘/er bnits.vtyp: l;Ia,r:ess/ valvi:,
Midget type 2ha3ine o2 T3 (gge | 100 watts 110-200-230-250 v. <. 19/9 | 7/6. E.HT. Smoothers. 0.5 mfd., 3,500 v.,
350-0-350v. 70 ma., 6.3 v.22,,5v 2a. ... 189 | ELIMINATOR TRANSFORMERS /9 i 4 mid. 600 v, Blacks (ex new equip.),
250-0-250 v, 00 ma., 6.3 v.-4 v.-4 2, C.T. Primaries 200-250 v. 50 c/cs. 120 v. 46 ma.  7/11 | /9. Ex-Gove. RI1124 Units, less vaives, 10/9.
-0~ New 2,000 mfd. 12 v. Blocks, 4/6.
0-45v.32, i 23/9 | 120-0-120v.30 ma. 4v. fa ... 12/9
250-0-250 v. 100 ma., 6.3 v. 6a.,5v. 3 a., ELECTROLYTICS, Tubular 8 mfd. 350 v. I/I1,
for 1355 conversion . 26/9 I‘?i:’:r;,a:.tet;u;:f:g%?'E?sfor 354 8 mfd. 450 v. 2/3 ; Can 16 mfd. 450 v. 2//|
(3)020 3030v 100 ma,,6.3v.-4v. 4a,, CT 9 e 8 : ) ! 36 8-8 mfd. 500 v. 4/6 8-16 mfd. 450 v. 4/6 ;
5 ) R e D 12-12 mfd. 350 v. 3/3 ; 16-16 mfd. 450 v. 5/3 ;
350-0-350 v. 100 63 v, .4a.CT. Small Pentode, 5,000 ohms to 3 ohms ... 3/9 |32 méd. 350 v. 473 ;/ 32 mid. 45’,'(‘) v. 53 ,v 37{.37',
Vo S I A A R S R 23/9 | Standard Pentode 8,000 ohms to 3 ohms  4/9 | mfd., 350 v. 6/6 ; 32-32 mfd. 450 v. 7/6.
350-0-. 350v I20 ma., 6.3 v.4a,,5v.3a.. 27/9 | Pentode 8,000 ohms tapped 5,000 ohms :
350-0-350 v. I50 ma.,6.3v. 42a,,5v.3a.. 29/11 to3ohms(50ma) .......................... 4/1l | FULL RANGE OF STANDARD COM-
350-0-350 v. 250 ma., 6.3 v. 6a.,4v. 8 a. Multl ratio 40 ma., 30: 1,45 ; PONENTS AVAILABLE AT KEEN
0-2-6v.22.,4v. 3 a,,for Electronic Eng. : 1 Class B Push-Pull ......... 5§/3 | PRICES. ALL GOODS GUARANTEED
Televisor ......ooooiiiieiiiiiiniieiairanaiaaas 63/- Push Pull 8 watts 6V6 to 3 ohms.. / AND NEW, UNLESS OTHERWISE
425-0-425 v. 200 ma,, 63v 4v.4a CT. Push-Pull 10- |2watts6V6to3or|50hms 15/11 | STATED. QUANTITY QUOTATIONS
63v.-4v 4a,CT,, 0-4-5v. 3a., suitable Push-Pull 10-12 watt to match 6L6, PX4, GIVEN FOR STANDARD TYPES OR
Williamson Ampliﬁer ....................... 48/9 | 6Vé,etc.,t03-5-Bor 15 ohm speaker I5/t1  SPECIALS. S.A.E. PLEASE WITH ALL
325.0-325 v. 20 ma., 6.3 v. 0.5 a., 63 v. Push-Pull 15-18 watts to match 6LS6, etc., ENQUIRIES FULL STOCK LIST 4d.
I.5a. for Williamson Preamplifier ...... 17/6 ' to 3 or |5 ohm speaker ..................... 21/9 | SPECIAL LIST FOR TRADE, 4d.

| KW TELEGRAPH TRANSMITTERS. Two HF 300’s out-
put. Operation 3.5 mc to 16 mc.

RCA TRANSMITTERS. Type ET-4336. Complete with matched
speech amplifier, crystal multiplier and VFO units. Brand new.

LM-300 TRANSMITTERS (U.S A). 140 ke to 400 ke and 650 ke ‘
to 1,600 ke. 300 wate output.

+ TELEVISION

INTERFERENCE

No. 12 TRANSMITTERS. With coupling units, remote control
etc,

AR.77's, AR.-88’s, NC200, NC45, HRO and others.
AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT. ‘

For the alleviation and care of thy
interference with Television, from
motor cars, lorries, vans, etoc.

“BOEHME " (U.S.A) Up to 400 signs per minute on line and
wireless

A.F.BULGIN &coTo_,

BYE PASS RoaD, BARKING.
ESSEX RiPpleway 3474 -9

NAVY MODEL TBY-8 TRANSMITTING-RECEIVING
EQUIPMENT. Output 0.75 watts on M.C.W. telegraphy and
0.5 watts on telephony. Frequency range 28-80 mc.

All above items in excellent working condition. |

Working demonstration upon request l
TX VALVES 805, 807, 814, 861, 866A, DET-16 and many others. RADIOMENDERS LIMITED
FOR SPECIAL TRANSFORMERS AND REWINDS
We specialize in
AMATEURS’ WINDINGS, TRANSFORMERS
ALL TYPES, CHOKES, PICK-UP COILS,
INSTRUMENT COILS, Etc.

Highest Workmanship

Large stock of Tx condensers, crystals and other components
Alignment and repair of commupication receivers and all other
short-wave equipment undertaken

P.CA. RADIO

Transmitter Division :—
The Arches, Cambridge Grove,
London, W.6. Tel. RIV 3279

Good Delivery

RADIOVMENDERS LTD.,

Television and Radio Apparatus. Transformer and Coilwinders.
123-5-7 Parchmore Road,
THORNTON HEATH, SURREY.

LIV 2261. Trade enquiries invited. Established 16 years.

Receiver Division :—
170 Goldhawk Road,
London, W.12.
Tel. SHE 4946
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AAerials and aerial equipment have

¢ ] always been the exclusive concern of Antiference

74 | Lid. From the early days of television

Antiference research and development have

a A ° pioneered the way in aerial design and technique.
communlcullons necelver From this specialised endeavour has been built a
4 range of Radio and Television aerials and

equipment acknowledged second to none. Below

: ; il are briefly described two models that have been
We are pleased to say supplies are again available of the BN o woMll' Yoty specific fequivemnbots,

popular 740, the communications receiver giving high The full Antiference range includes aerials to
performance at a reasonable price. The comprehensive meet every possible need.
specification includes :—
P TYPICAL TELEVISION AERIALS
A.C. ration 110 and 220/250 volts, with 6 volt P
opera:i':)en ?r::or: exte::al vib/rato::ntist. - ™ T; The ‘54-WAY’9

Eight modern valves, all BBA bases.

INDOOR AERIAL

Four bands cover 30.6 mc/s to 1.4 mc/s continuous
(9.8 to 214.3 metres) and 205 to 620 metres.

Beat Frequency Oscillator, Noise limiter, R.F.
stages. :

Where signal strength
permits, the ““4-Way”
provides the ideal in-
door aerial, and can
casily be adapted to

Precision tuning 140/l with auxiliary scale giving
equivalent tuning length of 60” for each band.

Provision for plugging in external “ S " meter. suit individual locations
' . / Gives full picture de-
EDDYSTONE 740 . MODEL “4-WAY’ /% finition, installed in

a few minutes with

COMMUNICATIONS RECEIVER LIST PRICE 27/6 either balanced twin

£38 1 5 feeder or co-axial cable.

In many instances the ¢ 4-Way * aerial can be

Makers' details of this GUARANTEED RECEIVER used with two rods only and sparc “4-Way ”

available on request. Can also be supplied under Webb's insulators are available as separate” items for
Extended Payment Scheme if desired. making surplus rods into complete aerials.

The “2-WAY"™’

OUTDOOR AERIAL

HIGH FIDELITY

Despite the prevailing shortage we can still give immediate
delivery on most leading makes of amplifiers, pick-ups,
loud-speakers and kindred apparatus. What is more we
back our supplies with an efficient after-sales service,
while our advice is always available gratis.

. A wall-mounting model
0% that provides excep-
§ tional efficiency at very
} low cost. The moulded
insulator receives the
screwed-in rods, and a
two-position  bracket
gives up t 3in. wall

- g
Some of the world-famous reproducers to be heard in our | - , clearance. Connec-
Demonstration Room include— MODEL 2-WAY'/* tions protected by
LIST PRICE 24/6 weatherproof cap.

The “* MORDAUNT ** CORNER HORN, * Add sufix for ch ' -

su or channei requirea :
the “ KLIPSCHORN * and /1 for London : /2 Holme Moss : /3 Kirk-o-Shotis :

the “VOIGT ” [ /4 Midlands : /5 Wenvoe.
playing with amplifiers by And, of course, the ““ANTEX"’
of the famous “ X *’ array, is another example of
ROGERDS : ALAEEOL_,:ST:_E:k Antiference leadership. The “ Antex” is
sou avaiiable in four models. ST e
L

MODEL X2P;% Pole Mounting 57/~

A 1 Jr X ~ . N MODEL X2W/ 5ft- Mast mounting (wall fitcing) 75/6
. /'y ‘ ) I J MODEL X2L/% v (chimney lashing) 88/6
3 MODEL X2M/% 10ft. ,,  , " 123/6

14 SOHO ST., OXFORD ST.,, LONDON, W.I | ANTIFEREN CE LIMITED
Phone: GERrard 2089. Shop Hours: 9 a.m.—=$.30 p.m. Sats. 9 e.m.—I p.m. { 67 BRYANSTON STREET, LONDON W.I

=N —
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PHILIPS announce

a wide extension to their range of

ELECTRONIC INSTRUMENTS

by the introduction of instruments for the

RADIO and ALLIED INDUSTRIES

The range includes:

Standard Condensers Electronic Switches

Oscill;scopes Electron;c Relays
H.F. O:cillators Power :S‘upplies
A.F. O:cillators Television Pat:ern Generators
Me'asurir;g Bridges Variable T:ansformers

L] L]
Valve Voltmeters Electronic Test Meters

CENTURY HOUSE,

SHAFTESBURY AVENUE,

PHILIPS ELECTRICAL LTD.

w.C.

LONDON,

2.

(r1973)

RADIO EXCHANGE CO.

BRAND NEW ACCUMULATORS in transparent, unspillable,
plasticcases. 7AH.2v.,6/6 ; 20 A.H. 2v. (ex-58 set) with built-in
hydrometers, 15/-. =
RECEIVER P40. Complete with valves, tuning 85-95 mc/s.
these are ideal for Wrotham or “2 ' metre conversion. Houscd
in attractive robust grey cases these contain 4 EF54’s (RF, mixer,
Xtal multipliers), EC32 (Xtal oscillator), 2 EF39’s (2.9 me,s IF's),
EB34 (det), 615 and 6V6 (audio). In original cartons, complete
with circuit, 69,6 Circuit only 1/3.

TRANSMITTER 21. Sending CW, MCW or spesch an 4.2—7.5
and 18—31 mc/s these are compiete with valves, circuit, control
box, key and front panel. Wire (not formers) from PA co'ls, and
relays have been stripped by the M.O.5. but may easily be replaced
with the aid of our circuit and data in excellent condition, 25/-.
RECEIVER 1225, Ideal for 2 metres, these are complete with
S EF50's, 2 EF39’s and EB34 ; the crystal controlled oscillator and
RF’s may bz set to 4 pre-tuned frequencies. ONLY 39/6 (post 1/6),
POWER UNIT S44IB with separate individually controlled
HT and LT transformers, jewelled indicator lights, attractive
appearance and modest size (14 in. x 7%in. x 7in.) these deliver
300 v. at 200 mA, fully smoothed, 12 v. at 3A, AC and' 5 v. DC.
trom 200/250 v. 50 cps. In ORIGINAL CARTONS. Only 65/-
(carr. 5/-).

VIBRATOR UNIT 2). 6 v. input, approx [60 v. at 40 mA
smoothed DC output ; designed for the Tx/Rx 21. ONLY 156,
POWER UNIT 3532, With 5Z4 rectifier, SU2150 (5 KV),
EHT rectifier, choke, relay, condensers, transformers, etc,, our
conversion will produce a fine little HT or EHT unit for mains
input. ONLY 176 (carr. 2/3).

CARRIER LEVEL METERS. Brand New in original cartons,
scaled, 10/0 ; 2 mA F.>.D., 7/6 (post 6d.).

NEW 1355 CONVERSION data for all 5 TV channels, 3/-.
MIDGET AMPLIFIERS with two 2SH7’s, one 125)7, these
measure 5in. x 33in. x 3in. OUR PRICE 13/6 (carr. 1/6).
TRANS/REC INSTALLATIONS suitable for taxi/busines:
radio equipments ; prices on application.

BARGAINS FOR CALLERS ., . . quantities too small to advertise,
such as wavemeters, receivers, transmitters, test sets otc., etc

SQCAULDWELL STREET, BEDFORD

Phone : 5568.

"ADCOLA"

Reg. Trade Mark

SOLDERING

S s

Kegz. Design, 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, Telecommunication and Radar Engineers
and assure thorough jointing.
75in. dia. Bit. Standard Model— 22/6
4in, dia. Bit. Standard Model— 25/-
#in. dia. Detachable Bit — — 3
Patented in England and Abroad.
Sole Manufacturers :

INSTRUMENTS

ADCOLA PRODUCTS LIMITED

Gencral Offices & Works: CRANMER COURT, CLAPHAM HIGH

STREET, LONDON, S.W.4, Tel. : MACaulay 4272.

COILS © COILS ¢ COILS

TRF. ® SUPERHET ® FILTERS ® PACKS
TELEVISION COILS @ |F. TRANSFORMERS

FOR DEPENDABLE COMPONENTS
CONTACT

OLYMPIC rRADIO COMPONENTS

COIL WINDING SPECIALISTS & MANUFACTURERS
224, HORNSEY RD., N.7. NORTH 2914
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Manufactured by:~

AUDIO-ACOUSTIC DIFFUSEURS LTD.

BROOK HOUSE, PARK LANE, LONDON, W.|

Factory : Tarrant Street, Arundel.
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D @
apeaker

A BRITISH INVENTION

E[T&NATURAL

REPRODUCTION

The A.D.C. Speaker Design.
1."Magnetic assembly. Metal plates of am})le dimensions. High value

B. H. Ticonal magnet is employed. 2. Voice coil. Spaced windings
and designed to prevent distortion through inhomogeneity of the flux
density. 3. The Cone assembly is suspended so as to have movement
parallel to the axis of motion. The design also fulfils the requirements
of insulating acoustically the front and rear of the assembly 4. The
Voice Coil is of aspecial design being of high efficiency, both windings
operate in an undistorted field. 5. The suspension is such that the
terminating periphery of the actual Cone is not a free edge. 6. The Cone
and supporting member do not constitute a change of medium at their
junctions. 7. The parallel motion (3) does not give rise todistortion of
the supporting surround. 8. The suspension system willoffer constant
friction resistance to motion.

Technical Details.

Resonant Frequency—Ni! smooth sinusoidal base wave form. No
phase change or voltage generated in voice coil. Decay Time—Open
voice coil circuit, critical non oscillatory. Cone Damping—Resistance
at all frequencies. Cone Movement—Linear at all frequencies.
Air Loading—Both sides radiating 20 grams. Malion Modulalion—
Electrical, non-mechanical. Transient Resp ransients are free
of basic resonance and reverse modulation throughout the frequency
scale. High Frequency—Low ambient noise level, wide angle 70° of
axis at 10,000 cycles. Reproduction—The tone is without colouration
and hardness, therefore the colour-tone of any musical instrument is
not altered by the addition of colour-tone from the Speaker.

Write for illustrated Brochure.

FOR HIGH-FREQUENCY INSULATION

specify

'FREQUELEX

The Inductance shown is supported by our
‘¢ FREQUELEX >’ Ceramic Rods and forms part of a
100 k.w. Radio Transmitter.
This is only one of many applications where Rods
made to close limits are required.
We specialise in the manufacture of Ceramic Rods
and Tubes of various sections in several classes of
materials over wide dimensional ranges.
The Principal Materials Are ;—

I. Porcelain for general insulation.

2. Frequelex for High Frequency Insulation.
3. Permalex and Templex for Capacitors.
The degree of accuracy depends on the size of the
Rod or Tube, but the standard degree of accuracty is
outlined in the Inter-Service Component Manufac-
turer’s Council—Panel R Specification embodied in
our Catalogue of Radio Frequency Ceramics, copy of

which will be sent on request.
Large Rods up to 44" long and 1}” square are used as

supports for Tuning Coils, etc.

. 11 of The Marconi Wireless
sizes of Tubes and Rods. Prompt deliveries can be Telsgraph Company Ltd.,

fven for most sizes. Cheimsford,
% Bumle]l"s LOW LOSS CERAMICS

BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion House 9971 (3 lines). Grams: * Bullers, Cannon, London’

e

We shall be pleased to have your enquiries for all I Phatgranh by permizsion
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A beautifully styled
three speed gramo-
phone. Complete with
ingenious  automatic
stop and light weight
crystal pickup fitted
with two permanent
sapphire styli.
M UI A de luxe three speed
4 turntable unit which
can be used with the
buyer’s own choice of
crystal or magnetic
pickup.

A high performince two
speed turntable wunit
designed for easy con-
version from 78 r.p.m.
to 334 r.p.m.
A turntabie unlt for op-
M u I 5 eration At 78 r.p.um. Tt a
ia fitted with an 8* dia-
meter turntable and is
ideal for use where space

i a consideration.

The introduetion of these units sets a new standard
of quality. Advanced design and modern factory
methods make the manufacture of such units
possible,

BIRMINGHAM SOUND REPRODUCERS LTD.

Old Hill, Staffs. Tel. Cradley Heath 6212/3, Grams: ‘Electronic Old Hill, Cradley Heath.’
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VALVE S...and their Applications

A

DOUBLE DIODE TRIODES
INDIREGTLY.HEATED VALVES TYPE EBC41 for A.C. Mains and Car
FOR BROADGAST RECEIVERS Radio Sets.

TYPE UBC41 for D.C./A.C. Mains Sets

" i

Heater
The Detector Eacal e
And A.F. Amplifier Stages Vi 63 140V
Iy 0.23 0.l A

In the conventional 4-valve superheterodyne receiver the
LF. amplifier is usually followed by a double diode triode

Characteristics
in which one diode serves as detector, the other as A.V.C. "

rectifier, and the triode as an A.F. voltage amplifier. Va 250 170 v
The Mullard valves for this application are the EBC41 Ve —3 —leVv
and the UBC41, the former having a 6.3-volt heater and L 1.0 1.5 mA
the latter a 0.1-amp. heater for series operation. " 70 70

In each case the triode section has an amplification E&m 1.3 1.65 mA/V
factor of 70 so that, as a resistance-capacitance coupled Fa 54 42 KQ
amplifier, it is capable of a gain of from 40 to 50.

In D.C./A.C. receivers the heater of the UBC41 should be Limiting Values

connected at the earth end of the heater chain, with pin
No. 1 (one of the heater pins) connected to chassis in

Triode Section

order to keep hum to a minimum; a”d (pin No.5) should Vil e o Y
then be used as the signal diode, and a’d (pin No. 6) as Vs  max. 300 250 v
the A.V.C. rectifier. R=Sgpiaxs ! I'w
The triode section of the EBC4l or UBC4l may be e max. 5 5 mA
operated either with cathode bias or with grid-current ' Vg max.

bias via a grid leak of the order of 10 MQ2. The gain and (le=*0.3uA) —I.3 —l13V
maximum output voltage for a given distortion will be Rg—x max.

practically the same for either arrangement. With 20MQ (cathode bias) 3.0 3.0 MQ
grid leak and no standing bias the input impedance for Vh—k max. 100 150 vV
small signals will be in the order of 2 MQ, Rh—x max. .20 20 KQ

Negative feedback may be applied to the A.F. amplifier
if desired. When doing so, however, care must be taken
that the feedback voltage is not applied to the diodes; Vad(pk) Max. 200 200 vV
otherwise distortion will result. lag Max.

Diode Sections

For minimum hum it is désirable to keep the impedance
from cathode to earth as low as possible.

THE COMPLETE SERIES

FREQUENCY R.F. OR I.F. DET., A.F. AMPLIFR, P
CHANGER AMPLIFIER & AV.C. DIODE PENTODES RECTIFIERS
6.3V Heater ECH42 EF41 EBC4I EL4l; EL42 EZ40; EZ4!
0.1 AHeater UCH42 UF41 UB4I UL4l UY4i
Reprints of this article together with additional data may be obtained free of charge from the address below.
©
[Mullard] MULLARD LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2.
v

MVMi179
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The

RIMAR

radio valve and

teletube manual
No. 4

Bigger . . . more comprehensive than ever,
this indispensable 224-page Manual has been
brought right up to date. In addition to
comprehensive data on the whole range
of current valve types, including the
Trustworthy series, the Manual offers valuable

material for Service Engineer and
competent amateur. \
CONTENTS
Valve Ratings Substitution List
Classified List of Current - Formule
Equipment Types Output Transformer Ratios
Valve Types (inc. ¢Trust- ABAC From
worthy ’ Range) Conversion Table your usual
Cathode Ray Tubes Colour Codes Wholesaler
Metal Rectifiers Circuits PRICE
Brimistors Equivalents
Brimarizing Price List

Srandard Telephores and Cables Limired
RADIO RECEIVER VALVE DIVISION

FOOTSCRAY, SIDCUP, KENT FOOtscray 3333

NOW is the Time 19 BRIMAR/IZE |
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high fidelity MICROPHONES
FOR PUBLIC ADDRESS : RECORDING : AMATEUR RADIO

TYPE MIC 22

This model incorporates the famous Acos
“ Filtercel '* insert giving extreme sensitivity
and high fidelity. Response is substantially
flat from 40-6,000 cps. The microphone is
vibration and shock proofand is not affected
by low frequency wind noises. Two alter-
native mountings are available for the MIC
22 head:

MIC 22-2 is supplied as acomplete unit incorporating
an attractive desk stand with cable side entry.

MIC 22-1 is for fitting to any British or American type
standard floor stand and can also be used as a hand
microphone.

PRICE £6 - 6. (Either Model)

TYPE MIC 16

Incorporates the Acos Floating Crystal Sound
Cell giving a response substantially flat from
30-10,000 cps. Performance is unaffected by
vibration or shock and low frequency wind
noises. As in the case of the MIC 22, two
alternative mountings for the MIC 16 head
are available :

MIC 16-2 is a complate desk stand unit with side
cable entry.

MIC 16-1 is ready for fixing to either British or
American type floor stands by means of a knurled ring

PRICE £12 - 12. (Either Model)

COSMOCORD LIMITED "ENFIELD, MIDDX.

P.S. As you probably know, we make good pick-ups too, in large numbers. But even larger numbers of people want them.- Although,
therefore, we expect to be producing still more and still better pick-ups soon, just now we don’t advertise pick-ups at all.
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Providing technical information, service and advice in relation
to our products and the suppression of electrical interference

B =

H
i

=i
by KL

Holme Moss Received at Radio
Show, London.

T.V. signals from Holme Moss
were received on the roof at the
Radio Show, Earls Court, London.
The test was carried out bv two
exhibitors in the Show—a receivers
manufacturer (E. K. Cole) and
an aerials manufacturer
{Belling & Lee).

‘“ The long-distance claims for
Holme Moss were confirmed by
this test,” said Mr. Walter York, of
E. K. Cole, “ but as always with
‘freak ' reception, local inter-
ference can considerably mar the
entertainment value.”

Just because a ‘“ Multirod ”
brought in Holme Moss at Earls
Court, it does not mean that hence-
forth we advertise reception at
200 miles. Nevertheless we are
pleased that our aerial was chosen
for the test.

The dipole has its limits.

There will always be places
within a few miles of a television
transmitter where an ‘“ H” type
aerial will be necessary. In such
cases the “ H" type is being used
to give a better signal-to-noise
ratio, i.e., to reduce the effect of
interference andjor ‘‘ ghosts.” In
a location free from these dis-
tractions, but many times the dis-
tance from the transmitter, a
simple dipole, even an indoor
“ Doorod ” might be expected to
give satisfaction. The very great
area served by Holme Moss results
in the simple dipole giving an
adequate signal over far greater
distances than with Sutton Cold-
field or Alexandra Palace, but the
vast area covered contains many
great hills and deep valleys, result-
ing in reflections, double images,

*“ ghosts ” or what-not in greater

confusion than ever before. Fur-
ther, the densely industrialised
towns and their suburbs, with

their mills, chimneys, cooling towers
gas-holders, etc., all tend to
confuse the picture on the screen.
The simple dipole just cannot
cope with these conditions. Where
they occur, the problem must be
appreciated and faced, and more
elaborate aerial arrangements must
be provided. So—if your dealer
suggests that with bis experience
such and such an aerial is necessary,
remember, he has had the oppor-
tunity of *‘looking in” at more
houses than most other people.
He generally knows the peculiarities
of his own district. It is however,
as well to remember that reception
conditions can vary tremendously
between two points quite close to
each other. Don’t insist on a
dipole if an “ H” is necessary,
but. ..

.. .Don’t be an ‘“H’’ type Sngb.

The astoundinglv successful cov-
erage of Holme Moss resulted in
several comments at the Radio
Show, hinting that fewer * Multi-
rods” and “H” aerials would be
required. This is not so. There
will always be a ‘ fringe” but
it will be further away. The fur-
ther away it is, the greater the
circumference and the longer the
“ fringe” and the greater the
number of ‘‘ Multirods ”* and “ H "’
type aerials that will be required.
In fringe areas a simple aerial or
an indoor aerial will not do, don’t
waste precious materials. Don’t
use an “H” when a dipole will
suffice. Don’t be an “H " Type
Snob.

Is it the Car or is it the
Suppressor ?

From time to time we hear that
after the fitting of a suppressor,
the performance of the car engine
deteriorates. We agree that this
will happen in some cases, but
only when (he engine already has

faults which affect its efficiency and

which are  brought to the surface *’
as it were, by the fitting of a
suppressor.

A good illustration of this point
is given in some recent exchanges
of correspondence from which we
quote the following extracts :

“1 am interested in your state-
ment that an ignition suppressor
does not affect engine performance,
for this is not my experience, and
I am carrying on some experiments
in order to use one on my own
car. I find, so far, that both the

slow running and smooth acceler-
ation are adversely affected, but
it may be that the setting of the
various ignition components are
more critical when a suppressor is
fitted.”

In reply we said :

“ We have known of cases where
fitting an ignition suppressor has
affected the performance of an
engine, but in all cases we have
investigated, we have found that
the initial cause is in the engine
itself. For example, if there is
any tendency for the plugs to
‘oil up’; then when a suppressor is
fitted, which will reduce the tem-
perature of the spark, the oil is
not burnt off as it would be with
no suppressor fitted. On an engine
which is in good condition, the
reduction in spark intensity has no
effect on the performance and does
in fact, tend to prolong the life
of the sparking plugs.

We do not, of course, know all
the facts in your particular case,
but if further information-becomes

* Belling-Lee "’ Distributor
Suppressor L.630.

available in the light of experience,

we shall be pleased to receive
this.”

After some time we received the
following :

“I have now obtained satis-
factory results with a T.V. ignition

suppressor on my car, and I
thought that you might be
interested in the cause of un-

satisfactory running when I wrote

to you.

(1) The ignition coil was found to
be faulty, giving a weak spark.
It was apparently just adequate
under normal conditions but
failed to pass the normal coil
test at my garage.

The manufacturers credited me
in full and it has been replaced
with a sports coil, which seems to
be very satisfactory.

(2) The carburettor tuning was
over-rich in the idling position.
The manufacturers have ad-
justed it with good results.

I am now unable to tell from
the car performance whether the
suppressor is 'in or out’ and 1
shall continue to use it, no doubt
with considerable reduction in TV
interference.”’

BELLING & LEE mJ

CAMBRIDGE ARTERJAL RD., ENFIELD, MIDDX.. ENGLAND
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WHEREVER a radio or television diagram shows
a rectifier operating at 0'5 Volts or higher, at a frequency
below 5 mc/s there is almost certain to be a SenTerCel Selenium

Rectifier which will do a better job because it:

@D Saves space and weight
& Reduces wiring

@P Vithstands an unlimited instantaneous overload

&P Reduces heat dissipation
Please write for leaflets F/SRL9, 9a, 10 & |1 @@p Needs no “ warming-up” period
@ Saves the cost of a valveholder
@D s practically indestructible in service

&P 'mposes no limit on the size of the reservoir capacitor
@@ !s low in cost

Srandard Telephores and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2

RECTIFIER DIVISION WARWICK ROAD, BOREHAM WOOD, HERTS.
Elstree 2401

Telegrams : Sentercel Borehamwood
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VORTEXION
High Quality
Reproduction

“FIFTY and THIRTY WATT ** CINEMA
AMPLIFIERS as illustrated for single or
double P.E.C. input with separate adjust-
able bias. Full range of tone controls to suit
all needs with built-in Exciter Supply if
required.

TYPE C.P. 20A AMPLIFIER For AC Mains and
12 volt working giving 15 watts output, has
switch change-over from AC to DC and ‘‘Stand-
by *’ positions. Consumes only 51 amperes from
12 volt battery. Fitted with mu-metal shielded
microphone transformer for 15 ohm micro-
phone, provision for crystal or movingiron pick-
up with tone control for bass and top. Outputs
for 7.5 and |5 ohms. Complete in steel case
with valves.

FOUR-WAY ELECTRONIC MIXER This unit has 4 built-in
balanced and screened microphone transformers, normally
of 7.5-30 ohms impedance. It has 5 valves and selenium rec-
tifier supplied by its own built-in screened power pack con-
sumption 20 watts. Suitable for recording and dubbing, or
large P.A. installations 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.

OTHER MODELS IN OUR RANGE OF
AMPLIFIERS ARE

‘“SUPER-FIFTY WATT
*“ THIRTY WATT "
*10-15 WATT RECORD REPRODUCER "

These are fitted in well ventilated steel cases
with recessed controls, as illustrated.

Full details upon request.
Export enquiries invited.

VORTEXION LTD..

257-261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19

Telephones : Lib 2814 and 6242-3  Telegrams: “Vortexion, Wimble, London.”
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Please address enquiries to -

A. C. COSSOR LTD., INSTRUMENT DIVISION * (Dept. No.1 ) HIGHBURY GROVE - LONDON, N.5

solve a problem for YOU?

Here, in the Physics- Laboratory of
the British Iron and Steel Research
Association, is a COSSOR Double
Beam Oscillograph in use. Many other
industries, ranging from nylon spinning
to the manufacture of jet engines, now
use this versatile instrument. Typical
everyday applications are the tracing
of noise, strain and vibration; and the
answer to long-standing industrial
problems is often provided. Our
technical advisory staff will quickly let
you know whether the Oscillograph
can help with your problems.

C.L.27

Can this Instrument

Here are some details:
The Double Beam
Tube presents two
simultaneous inde-
pendent traces over
the full diameter of a
90 mm. screen, and
provision is made for
the measurement of
both input voltage
and time upon the
calibrated dials. Per-
manent photographic
records may be made
using the Cossor
Model 1428 Camera.

CONSOR

Double Beam 0SCILLOGRAPHS
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Testing Instruments

Best known of all instruments for the.
testing and servicing of radio and
television equipment is undoubtedly
the Weston Model E.772 Analyser, a
first-class portable instrument with a
sensitivity of 20,000 ohms per volt on
all D.C, ranges. and' 1,000 ohms per
volt on all A.C. ranges. The additional
features of wide range coverage,
robust construction and simplicity in
operation contribute toward making
the E.772 ideal also for laboratory:
and research work. Full details of this
instrument and also of the Model

Super Sensitive Analyzer $.75—a Test Set covering 53 ranges

— will gladly be supplied on request.

SANGAMO WESTON LIMITED

Enfield, Middlesex Tel.: Enfield 3434 (6 lines) and 1242 (4 lines) Grams : Sanwest, Enfield

Branches Glasgow.  Manchester, Newcastle-on- Tyne,  Leeds, Liverpool, Wolvérhampton,  Nottingham, Bristol,  Southampton  and Brighton.
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—towards perfection — from every point of view

The LOWTHER P.M.4 UNIT
(for horn loading)

The most outstanding and
efficient of its kind

NATIONAL PHYSICAL LABORATORY
REPORT

ON. TESTS OF LOUDSPEAKER DRIVE
UNIT SERIAL No. 401/B2I

Tested for :—
The Lowther Manufacturing Co.
Reference :
Order No. 4935, dated 20.9.51

The unit was tested for average flux
density over the gap area and for
maximum flux density. The results
obtained were :(—

Average flux density =23 800 gauss
Maximum flux density =24 100 gauss

These values are based on an assumed
mean diameter of air-gap of 3.9cm.

Date Sth October, 1951 Reference E.470.58

Further details gladly sent upon request :—

THE LOWTHER MANUFACTURING CO.

(The Laboratory Production unit)

LOWTHER HOUSE, ST. MARK'S ROAD,
BROMLEY, KENT. Phone : RAV 5225

T

The Greatest Advance towards Perfect Reproduction

The NEW "TONE COLOUR" UNIT Plus the

N,

Qwners of “Sound Sales”
Equipment can always
obtain a circuit diagram if
they care toapply,
quoting serial number.
Full connecting
instructions are
despatched with each unit.

TYPE A-Z
£32.10.0

Complete

SOUND SALES LIMITED

DEMONSTRATIONS at our London Showroom: ‘
LLOYDS BANK. CHAMBERS. 125 OXFORD STREET, W.I (ENTRANCE IN WARDOUR ST.) Telephone: GERrard 878:
(Works: West Street, Farnham, Surrey. Telephone: Farnham 6461)
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ON 12TH DECEMBER 1901 Marconi did- what many distinguished scientists said was

impossible. He transmitted a wireless signal across 2,000 miles of ocean, from Poldhu
in Cornwall to St. John’s in Newfoundland. In a prophetic report The Times called

this an event « the importance of which it is impossible to over-value’’.

MARCONI serves mankind

MARCONI'S WIRELESS TELEGRAPH COMPANY LTD ' CHELMSFORD ESSEX
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CERAMIC SWITCHES

For applications where only the best is good emough.
Stators and rotors of «“ Frequentite ”’ ceramic. All contact
members of silver alloy.

Wright and Weaire Limited

138, SLOANE ST. - LONDON * S.W.1 TEL SLOANE 22/4/5 FACTORY: SOUTH SHIELDS,GO. DURHAM

SUCCESS?

in Radio, Television, and Electronics, there are
many more top jobs than engineers qualified to
fill them. Because we are part of the great E.M.1.
Group we have first-hand knowledge of the
needs of employers, thus our Home Study
coursesare authoritative and based upon modern
industrial needs. Alternatively, our courses
will prove equally valuable to you in furthering
your hobby.

—— -
W-—"
pOST THIS COUPON NO ] ‘\
gy tston, Dep ‘ON, W.
E Ml INSTlT\i‘;ES Poostoal D'l_: SWlC’ll( BR':,%HURE \
1 et bligation. L "
Pleasc lznd. ';.2";:!7?&:(5 whlch mterest mg o Dr‘“ghum mom . \
\ | have marke d VEng. [ E‘Gctrlca‘li “.;, sk D ‘usduc“‘o“ \
Mechanlca - - on 0
\ % il Ae-::::::;tl:al Eng Ge Br“‘LR‘E., \
\ Eng. D DCIVll Service. ‘L el g ey \
\ (M“f")- s for A1 Hech 30 o m‘“lom'“c'
3 Also Course K JR.Ae.S. El :': T ,Telecoml\"\l ....... \
Mgc.‘ - e o

B

gl XY 4 -~ f e B 12 -
E.M.I. INSTITUTES — The College backed by an Industry
35,

\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\ \\
The Finest Hee \
W’/ﬁurﬁ(a/zv? < am\\\“

—,/

= \
W
THE GOLDRING !

REY // ACOUSTIC
et oo FILTERED

® Gives better reproduction TYPE $6
® kil 1
l nters m“_ surface noise Goldring " Acoustic-filtered
® Increases life of records Needles ™ suit any Standard
Pick-ups.

Goldring
Needle: cost
10/6 _inclu-
dln( P Tax

The.Radio Press acclaim this instruction
book to build a Record Player of the
highest quality. Price 2/-, post free.

ERWIN SCHARF
GOLDRING PRODUCTS

49-5la De Beauvoir Road,
London, N,! Tel.: Clissold 3434/6




DECEMBER, 1951

WIRELESS WORLD

77

Is your amplifier good enough for use

by the B.B.C. and many Commonwealth and
foreign broadcasting Corporations in Monitor
systems and as a driver amplifier in the speech
modulator chain of broadcast transmitters ?

by famous record manufacturers for disc recording ?

Professional audio engineers have chosen the
TL/12 amplifier for the above applications to help
bring to you the music on which you rely for your
pleasure.

This is a unique distinction for an amplifier
available to the general public.

Used with the RC/PA/U pre-amplifier and the best available complementary equipment the TL/12 power amplifier gives to
the music-lover a quality of reproduction unsurpassed by any equipment at any price.

These amplifiers are built to a tropical specification and they are distributed throughout the world. During 1951 to date
orders totalling over 2,000 have been received from the U.S.A. for RC/PA/U and TL/12 amplifiers for high quality radio/
gramophone reproducers for the home.

Phone

This illustration shows the RC/PA/U pre-amplifier mounted
in a console cabinet designed for armchair operation.
The TL/12 amplifier is mounted in the base of the cabinet.
The Leak Dynamic pick-up and Leak radio unit are also
incorporated. This console was presented to Harold
Rawlinson, Esq., conductor of the Insurance Orchestra
Society, on the occasion of the Society’s Silver Jubilee.

RC/PA/U « POINT ONE *'* TL'12
REMOTE CONTROL TRIPLE LOOP FEEDBACK
PRE-AMPLIFIER 12 WATT AMPLIFIER
PRICE 9 GUINEAS PRICE 27 GUINEAS

Craftsmanship is apparent on inspection. Perfor-
mance is certified by the N.P.L.

A 28-page illustrated booklet describing these amplifiers and containing much

* information of interest to music lovers seeking the highest standard of *
reproduction is available free on request.

H. J. LEAK & CO. LTD. (Established 1934)

BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3

SHEpherds Bush (173

idal Ealux, Lond Foreign : Sinuscidal, London

Telegrams ¢ Si
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EXTENSION SPEAKER IN

METAL CABINET

This has a 6}in. P.M. Goodman’s
Speaker, heavy magnet type, com-
plete with an output transformer.
It is fitted in grey steel case with
perforated front and back, ideal for
P.A. work in canteens, clubs, etc.

27/6 each.
‘ ai

TWO-VOLT
ACCUMULATORS
Made for the Forces by
one of the most famous

firms in the world.

15 amp.-hour size approx.
6in. X 1%in. square in
ebonite case, pre-charged,
only need filling with aci
5/9 each, plus 1/3 post an
insurance. Six or more
post free.

=

SERVICE DATA

100 service sheets, covering British
receivers which have been sold in
big quantities, and which every
service engineer is ultimately bound
to meet. The following makers are
included : Aerodyne, Alba, Bush,
Cossor, Ekco, Ever-Ready, Fergu-
son, Ferranti, G.E.C,, HM.V,
Kolster Brandes, Lissen
McMichael, Marconi, Mollard,
Murphy, Philco, Philips, Pye,
Ultra. ~ Undoubtedly a mine of
information invaluable to al! who
earn their living from radio ser-
vicing, Price £1 for the complete
folder.

Our folder No. 2 consists of 100
data sheets covering most of the

popular American T.R.F. and
superhet receivers ‘“all o
etc., which have been imported

into this Country. Names include
Sparton, Emmerson, Admiral,
rossley, R.C.A. Victor, etc.
Bach sheet gives circuit diagrams
and component values, alignment
procedure, etc.,, etc. Price for
the folder of 100 sheers if £1.
Post free.

MISCELLANEOUS
BOOKLETS
These give circuit diagrams and
details of Ex-Government receivers
and equipment. In practically all
cases the information has been
extracted from official publications.
Separate booklets for each piece of

equipment. Booklets  available
covering the following :(—R1155,
R208, R109, TRI1196, TRI8,
BC348, BC312, RI1116, R107,

s
R103, BC221, BC342, Pre-Amp.
from RF27, Pre-Amp. from Unit
208A, T.V. Receiver from 1}-metre
superhet for London or Birming-
ham, T.V. receiver from 3170, etc.
T.V. receiver from 194 strip. Dual
band T.V. receiver. Price of an
of these booklets is 1/6 each—:
post free.

l You will find that the building

\WIRELESS WORLD
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GIVE A RADIO YOU HAVE MADE

of our all mains radio receivers
is simplicity itself, and the
more you make the less time
each takes, everything down to
the last nut and bolt is supplied
and everything fits together in a
professional manner. When
finished the receiver looks and
plays as well as those being
offered in radio shops at anything
between £10 and £14. So why
not give one as a present to
someone dear to you this Christmas.

ANAAAAMA

illustrated above we
he Occasional” in a
choice of colours, ivory, walnut
or green,. and the T.R.F. costs
just less than £6 to make while
the superhet costs approximtaly
£8

The one
call ““T!

The other radio illustrated we
call *“ The White Lady,” this is
an extra fine cabinet of pure
white. The complete T.R.F.
receiver costs about £6/5/- to
build, and the superhet receiver
cost about £8/5/0 to build.

EXCELLENT XMAS PRESENT
Novelty radio in coloured plastic cabinet
only 6in. high, ideal for a nursery or
bedroom, complete with buiit-in moving
coil speaker, 2-gang tuning condenser,
volume control and ON/OFF switch, all
wired up ready to operate as soon as valves
are fitted. Works off dry batteries, Valves
required are three of type 1T4 and one of
3S4. Because of a frustrated export order,
we are able to offer these sets brand
new and perfect, complete except for valves,
at the remarkable price of 49/6 each,
postage and insurance 2/6 extra. Don’t
delay—send your order to-day.

EXCELLENT CHRISTMAS PRESENT FOR MOTHER OR
MARRIED SISTER

The * Lectross” is a convector room heater
which can be a clothes drier on washing days.
It will make life easier in any home, but is an
extra boon In flats and where washing is done
in the evening. It is also ideal in hairdressing
salons as it keeps the towels dry and heats
the shop.

We have sold a lot of these, and all pur-
chasers: have been delighted. In fact they
find it difficult to believe we can supply at
such low a price. We could not, but for
the fact that the **Lectross” manufac- &
turers were forced into bankruptcy by a
cancelled export order. We are able to
offer them to you at less than half the
original price, and only quarter of what
the price would be if they were made
to-day. We also bought all the spare parts,
so you need have no fears about repairs, in fact we guarantee always
to be able to supply spares.

The size of the * Lectross ” is 3ft. wide, 3ft. high x 5in. deep. It
has four chrome plated rails and works off A.C. or D.C. mains con-
suming 750 watts, i.e., just less than one Unit. Price £5/19/6, plus
7/6 carriage—please state your mains voltage.

ELECTRONIC TIMER

With this instrument processes which
operate over a specified time can be
controlled automatically, e.g., in photo-
graphy use it to control exposures,
etc. The instrument can be set to
any length of time from a fraction of a
second up to three minutes, and it can
be made to switch the appliance on or
off. Circuit diagram and instructions.
2/3. Complete kit of parts including
valves, mains transformer, power pack, sensitive relay, potentiometer
and metal case, 69/6.

BRASS CASED PLUGS

Seven way brass cased plug
ideal for portable apparatus.
Price 2/3 each half. Bin
D33BR and D33BL..

|

EX-ROYAL NAVY SOUND
POWERED TELEPHONE
These require no batteries, and will
go for long periods without atten-
tion. Complete with generator and
sounder which gives a high pitched
note, easily heard above any other
nolse. Also fitted with an indictaor
lamp which in quiet situations can
be used instead of the sounder, or
where several ’phones are used
together will indicate which one is
being called. Size 7in. X 9in. X
7%in., wall mounting, designed for
ships’ use, but equally suitable for
home, office, warehouse, factory,
garage, etc. Price 37/6 each, plus

3/6 carriage.

SENSITIVE LAVE

SCREEN

VIEWING WINDOW

‘“ SNIPERSCOPE *’
Famous wartime ““cats eye”
used in conjunction with a lens
system and hut. for seeing in the
dark., This is an infra-red image
converter cell with a silver caesium
screen which lights up (like a
cathode ray tube) when the electrons
released by the infra-red strike it.
It follows that as light from an
ordinary lamp is rich in infra-red
these cells will work: burglar
alarms, counting circuits, smoke
detectors and the hundred and one
other devices as will the simpler type
of photo cell. Here then is a golden
opportunity for some interesting
experiments price 9/6 each, or
six for 52/6. Data will be supplied
with cells if requested.

SHEET PAXOLIN
Invaluable for when you are experi-
menting. Size 6in. X 6in.; 1/-. Size
12in. > 8in., 2/-. Size 12in. x 12in.,
3/6. Size 24in. x 12in., 6/-.

RELAYS

Extra light weight
extra sensitive for
high speed or
radio control
work, weight only
1§ oz,, closes on
2 mA, solid,
platinum change-
cover contacts, ad-
justable pressure.
Price 13/6.
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12.CELL ACCUMULATOR |
This accumulator can be coupled
up to give 24 v. with all cells
connected in series or 12, 6 or
2 volts by series parallel arrange-
ments. They were originally made
for the Admiralty by a leading
manufacturer, have never been
filled, and are in excellent con-

dition. [Each is contained in a
wooden crate as illustrated. Price
27/6 each. Postage and insur-
ance 5/-.

TUNING UNITS
American_ made units, available' ar
TU5B, TU6B, TU9B, TUI10B,
TU13A, TU17A, TU25A, TU47,
TU48, TU49, TU51, TU52, TU54, |

U60, All 19/6 each, plus 3/6

carriage.
1

|
REPLACING THE U.US |

Y'ou can overcome the shortage of
high current indirectly heated
rectifiers by using a Thermal Delay
Switch. You simply connect this
across the heaters of a directly
heated rectifier such as FW 4/500 !
and the H.T. will not be switched
on until the other valves have
had ample time to warm up. The
delay switch is as illustrated, with
the addition of a protective cover,
!’nce 3/9 each, the heater voltage
is 4, but of course this can be used
on higher voltages with a limiting |

resistant.
Yg'01a 321, l = f
g = | .|
[ S8 l 1% |
|
.- - *
3 Y

VOLUME CONTROLS
We carry a full range of standard- |
size volume controls from 2K, to
2 meg. Prices are : less switch, 3/-:
Single pole switch, 4/-: d’ouble
pole switch, 5/-. We can also
supply midget-type controls, less
switch, 4/-: single pole switch,
5/9: double pole switch, 6/6.
Each of these midget controls has
a serial number and carries a 12-
month guarantee by the makers; they
are made on the new moulded track
principle and really do perform well.

R
APYTS

CONTINUOUSLY VARIABLE MAINS TRANSFORMER
As described in the “ Wireless World,” August 1951 issue, this has
a primary tapped at 81 v. and four secondaries of 1 v.,3 v., 9 v.
and 27 v. respectively.

By suitable selection of windings, voltage in steps of 1 v. up to 40 v.
can be obtained with isolation from the mains at 100 watt rating,
e.g., 20 amps at 5 v. and 24 amps at 40 v. By adding the primary the
voitage can be varied in steps of 1 v. up to 280 v.

This is undoubtedly an essential piece of equipment in all experi-
mental laboratories. Price £3/10/0 each.

NOTE.—The switch in the text is not fitted.

Yo
»‘mmﬂm FOUIPMENT

SPECIAL PERSONAL SET OFFER

Resulting from the changeover of a
famous manufacturer to importani
work we are able to offer practically all,
the parts for the really neat personal
radio illustrated.

The most important thing, of course,
is the cabinet, and for this we can
offer a complete kit of parts, which
includes cream plastic lid, base and
escutcheon, crackled metal body and
all accessories such as knobs, hinges,
lid arm, clips, etc. Price 22/6, but
remember this brings the complete
cabinet size 7in. X 4in. X 3}in. Other
items available are :—Metal Chassis,
five-part assembly comprises the main

- chassis and sections for holding the
~ J batteries and the loudspeaker. Price
= 4/6: Frame Aerial, 3/6: Frame

Aerial Cover, 1/6: Oscillator Coil, 3/6: LF. Transformers
¢ Wearite > midget, per pair, 17/6 : Volume Control, 1 meg midget,
3/6 : Speaker, midget ‘‘ Plessey > 3in., 14/6 : Output Transformer
to match, 5/- : ONJOFF Switch, lid operated, 1/6 : Resistors, mis-
cellaneous, total 8, 4/-: Condensers, miscellaneous, total 9, 4/61
B7G Amphenol Valve Holders, each, 8d. : Battery Stud Con
nectors, per pair, 9d.: Tuning Condenser, 8/6: Assembly In-
structions, including wiring diagram and alignment data, 2/6.
NOTE.—AIll these parts_are offered separately.
1R5, 1T4, 1S5, 354, or 3V4, all available.

Valves required are -

10,000 B.V.A. VALVES AT PRE-BUDGET PRICES

MULTI-SPEED MOTORS

You can adjust this motor to almost any
speed you want, it will work directly off
A.C. mains, or if you require greater power
or greater speed work it through a metal
rectifier. This motor is fitted with a gear
box enabling speeds down as low as 1 r.p.m.
to be obtained. Price 14/6, postage and
packing 1/6 extra.

THIS MONTH’S SNIP. ’T
Really beautifully made transformers, fully
shrouded upright mounting, with plated and
polished shrouds. Type 1—Primary 10-0-200,
220, 240, H.T. secondary 350-0-350 v. at 250 mA.
L.T. 4 v. at 6 to 8 amps, and 4 v. at 3 to 4 amps.
Dimensions are 4lin. X 4in. x 4}in  Price
27/6, plus 2/6 postage and packing.

Type 2. Primary as type 1, HT. Secondary
300-0-300 v. L.T., 7.5-0-7.5 v. at 3 amps,
and 4 v. at 3 to 4 amps, Dimensions 4}in. high x

Price 17/6, plus 2/- postage and packing.

4in. x 3jin.

6-VOLT AMERICAN

HEAVY-DUTY BATTERIES
Made by one or other of the most famous
American battery companies. For re-
liability and long service between charges
these are in a class of their own. Capacity
rating is 140 amp-hour. We have a
limited quantity of these batteries avail-
able, unused—in fact they have never
been filled with acid, and the price is
£5/10/-, carriagc extra at cost depending
upon your locality

Orders by post are dealt with by our Ruislip depot. To aveid
dcrla; adﬁrle)ss to— E.P.E. Ltd., Dept. 2 Windmill Hill
Ruislip, Middx.

2-GANG .00035 TUNING
CONDENSER
Complete with perspex dust cover

and built-in trimmers. Super job
for tuning personal receivers,
8/6 cach.

A MILLIBAR BAROMETER
If you are interested
in meteorology,
then you will be
interested to know
that an article ap-
peared in one of
the leading meteoro-
logical journals 4
showing how the
Ex-R.A F. Sensitive .
Altimeter can become a first-class
highly sensitive yet robust aneroid
barometer. We offer the sensitive
altimeters in good condition with
instructions at 17/6 plus 1/-
postage.

RINGING SPEECH
TRANSFORMER

Totally enclosed in round biack case.
2in. high, diameter approximately
33in. Circuit as per diagram, 6/6

cach.
METAL DIVIDERS

Really well made tor Government
workshops. Ideal for marking out
on metal chassis. Price 3/6.
PYREX AERIAL INSULATORS
Ideal for aerial
connections

through cabin

walls or through

panels. Consists

of glass dome

with threaded

rod and terminal

ends and metal

fixing flange.

Price 2/- each.

MINIATURE FLEX CONNEC-
TORS

Plug and socket
complete, ebonite.
non-reversib.e.
Ideal for toys
razors, exc. 2 amp
rating. 9d. pair. Bin D32B.

Made to B.S.S.
specification,
shuttered in
moulded bake-

lite 8/6

case,
each,

Orders under £2 add 2/6. under £1 add 1/9. Postable tems can be sent C.O.D. additional charge approx. 2/6. Lis: €d
Early closing days Wednesday. Ruislip: Saturday. City.

WINDMILL HILL, RUISLIP, MDX, Phone: RUISLIP 5780
152-153 FLEET STREET, E.C.4. Phone: CENTRAL 2833
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ENAMELLED WIRE.
(On wooden reels).

2 oz. 4 oz. 8§ oz
S.W.G. Reel Reel. Reel
16 1/3 1/10 3/9
18 1/3 2/- —_
20 1/4 2/2 3/9
22 1/5 2/4 4/2
24 1/6 2/6 4/2
26 1/7 2/8 4/6
27 1/8 2/9 4/6
28 1/8 2/10 4/6
30 1,9 3/- 4/8
31 1/10 3/1 4/11
32 1/10 3/2 4/11
33 1/11 3/3 4/11
34 1/11 3/4 4/11
36 2/- 3/6 —
38 2/2 3/10 —_
40 2/4 4/2 716
TINNED COPPER WIRE.
2 oz. 4 oz. 8 oz.
S.W.G. Reel Reel. Reel.
16 1/3 1/10 3/7
18 1/5 2/- 3/11
20 1/4 2/2 —_
22 1/5 2/5 4/-
DOUBLE SILK COVERED
WIRE.
2 oz 4 oz
S.W.G Reel Reel.
16 1/3 1/10
18 13 1/11
19 1/5 2/3
20 16 2/6
22 1/8 2/10
23 1/9 3/-
24 1/9 3/-
26 1/11 3/4
27 2/- 3/6
28 21 3/8
29 2/2 3/10
30 2/3 4/-
31 2/4 4/2
32 2/6 4/6
33 2/9 5/-
34 2/10 5/2
35 3/- 5/6
36 3/2 5/10
38 3/6 6/6
39 3/9 —
40 4/- 7/6
41 2/3 —
42 2/6 —_

DIMMER RESISTANCE.

25 steps up to 60 ohms. maximum
current 10 amp. minimum 1 amp.
Size 8°X8"X 7" deep.
with handle. rather soiled but n
sood working order. Price 27/6,
plus 5/- carriage and packing.

CRYSTAL OVENS.

Thermost:tically controlled work
oft 230 v  Price £4/10/-.

GROMMETS.

. 8%, 4", 1d. each.

§7 1% 14", 14d. zach.
Servicemar’s packet of 24 assorted
sizes, 2/=.

Compicte '

| RADIOGRAM CABINET. A full size

WIRELESS WORLD
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T.V. CABINETS.

Suitable for * Viewmaster,” etc., well
made and nicely finished, veneered and
polished. Console Model £10/19/6.
Table Model £6/19/6.

console type, walnut finish, takes standard type auto-change unit
£12/10/-. Except where you can collect, these are available only with
the delivery area of our own van, €.g., 50 miles from London. Delivery

charge will depend upon distance.
BASIC ELECTRICITY \\\\ \
ELEC
~ 1‘5

EXPERIMENTER’S OUTFIT.

If you want to help someone with
their electrical studies, this is an
ideal gift. Made pre-war, this
contains an assortment of over 50
bits and pieces including switches,
galvanometer, resistance wire for
making motors, Wheatstone bridge,
meters and an instruction book
detailing 31 experiments which
cover the course up to Matriculation
standard. ‘This outfit if made to-day must cost £4 to £5.
quantity at 19/6, plus 2/6 postage and packing.

HIGH CYCLE MOTOR ALTERNATOR.

TYPE 1. Has a motor 230 v., 50 cycle single phase 2,800 r.p.m.
coupled to a generator output 250 v., 1,728 cycles at .24 amps. (3o0od
condition with wiring diagram, £3/10/-, plus 7/6 carriage.

TYPE 2. Has a motor 230 v. 50 c. single phase cour ed to an alternator,
output 250 v. 625 cycles .24 amps. Price £3/10/-, p.us 7/6 carriage.

MORSE PRACTICE OUTFIT.

Consists of nicely balanced key mounted on
base board with variable note buzzer with
terminals and room for battery (Ever-Ready
Type 1215, or can be fixed up for twin cell as
illustrated).

Ideal Christmas present for Scout or Air
Cadet, Price 6/6 ess battery, plus 1/- postage
and packing.

TRANSMITTER 1154.

This world famous Transmitter uses the P.A. stage of two PT15 driven
by an ML6 as on Hartley Oscillator, sidetone being provided by a
farther ML6. Frequenci coverage in three ranges 10 to 5.5 mc/s,
5.5 to 3 mc/s, 200 to 500 kc/s.

Special mechanism for holding to and returning to frequencies. Com-
plete with switches, tuning condensers, meters and a host of other
parts, Worth £20 to £30. We have a few of these units left in good
condition. Price 59/6 each. Carr. etc. 25/-, partly returnable. Don’t
miss this bargaln.

Limited

TUNING UNIT 126.

For matching transmitter to long
wire aerial. Consists of a coil
driven by a handie with roller
contactor and revolution counter
to show position of wheel on wire.
Numerous subsidiary components.
This i3 a continuously variable
inductance which can be locked
at any position. Price 17/6, plus
2/- post.

RADIO STETHOSCOPE.

A novel device aptly called .. Radio Stethoscope is described
in a recent edition of the * Radio Constructor,” this is
compact and can be slipped into the pocket rather like a
fountain pen. With it in most districts a receiver can be
checked from the grid of the §rst valve right through to the
output without a signal generator. the stethoscope will
operate in both L.F. and R.F. circuits without alteration.
Itis a complete fault finder.

The only parts needed to make the simple circuit tracer
are a pair of crocodile clips, a germanium crystal, and a
pape: tubular condenser and we will supply whole outfit
for 6/6 post free, and with each outfit we will give re-print
of the article as it appeared in the ‘“ Radio Constructor.”
NOTE.—If you wish to make it up as a pocket unit then

you will n a few other odds and ends, solder tags, etc., from your
spares box.

- ‘: i ; hpx.

MILNES H.T. UNITS.

120 volts 60 m.A., you charge thesc
from a 6 v. car battery. Price 67/6
each—-callers only or carriage at
your risk.

A A
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SOCKET STRIPS. Paxolin
mounted.

Two socket engraved L.S. 6d. each.
Bin. C16B.

Two socket engraved A.E. 6d. each.
Bin. C18A.

Two socket engraved P.U. 6d. each.
Bin.C19B. *

Two socket engraved Dipole 6d.
each. Bin. C19B. .
Two socket plain. 5d. each. Bin.
CI18B.

Three socket engraved DIP and E.
9d. each. Bin. C16D.

Three socket engraved Al, A2 and
E. 9d. each. Bin. C19D.

Four socket engraved A.E. Pickup,
9d. each. Bin. CI19E.

Four socket engraved P.U. Ext.
L. 9d. each. Bin. C16E.

Five socket plain. 9d. each. Bin.
C16C.

TAGSTRIPS. Paxolin mounted.
Two lugs, one earthed,
g g 3d. each. Bin. C17A.
u Three tugs, centre
= earthed, 4d. each. Bin.
CITHB. C17B
Four lugs, one
each. Bin. C17C
Six lugs, two ends earthed, 6d. each.
Bin. C17E.

end earthed, 5d.

GROUP
PANELS.
Paxolin
mounted.

€IBCR. 5 components
(10 lugs), 7d. each. Bin. C18CL.

‘6 components (12 lugs), 8d. each.

Bin. C18CC.

11 components (22 lugs), 1/- each
Bin. CIBCR. ’

TERMINALS
m %i Ect;or
c2o¢. nﬁm&m‘

czic.
Earthing screw terminals, 2BA, also

used for connecting two spades (as
(clggé) together, 9d. each. Bin.

Screw down terminal 4 B.A. with
plain igsulated head. 5d. cach.
Bin. Cs0F.

Screw down terminal all meta. 6
B.A., 4d. each. Bin. C2IC.
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YAXLEY TYPE SWITCHES.

Al popular
types an s1zes
in stock. Two

Specials this
month: Ceramic
3 pole 3 way,
price 2/6 each.
6 pole 3 way,
Price 2/6 each.

12in. TRUVOX SPEAKERS.

We have been out of stock of these
grand reproducers for some months,
but we have just had a delivery
S0 kr‘mw is your chance. Price £3
each.

AIR COOLED CHOKES.

No D.C. resistance, size 5}” X 4* x 5"
high, superior manufacture. Two
tgpes available (a) 6 milli-henries,
{ )h85 milli-hznries. Price 12/6
each.

OCTOPUS CLIPS.

An ideal clip for
fixing anything to
a rod or pole, this
is  self adjusting
from 14" to 4}
Price 1/- each.

CO-AXIAL CABLE.

70 to 80 ohms for T.V by one of
our leading manufacturers, medium
thickness  Price 1/2 per yard.

MORSE OSCILLATOR.

Witb variable note and variable out-
put fitted with jack for external
modulation Complete with valves.
Price 15/-, postage and packing 2/-.

KLAXON.
Strap operated, soiled,
but in good working
order. Price 12/6.

UNIT TYPE RDF1

As suggested by ‘ Practical Tele-
vision > October as suitable for a
home built Televisor, but with the
complete set of 14 valves instead of
11, e.g., 5 of SP61, 2 of P61, 3 of
EA50 and | each of CV63, EB34,
BC53, 5Z4. Price 49/6, plus 5/-
post.

194 STRIP.
Also described in the October
‘¢ Practical Television,” contalns 8
valves and really does give superior
results. Price 45/-, plus 2/6 postage.

1/3 HORSEPOWER
ELECTRIC MOTORS.

Solid cast body, well wound and
impregnated. Heavy duty con-
tinuous raung. Price £5/15/-.
carriage 7/6 extra.

3 WAVE-BAND 5 VALVISE SUPER-

HET CHASSI1
Brand new, tested, and ready for
immediate operation, full vision

scale size 6°x8” coveting the ong
wave 200-500 metres, medium wave
37-100 metres, and short wave 13-37

metres.  First class %ms, Parmeko
mains transformer, Erle resistors,
Hunts condensers, etc. Special

points include (1) F.ywheel tuning.
(2) Dust. . (3) Cored IF.s. (4)
Sockets for extension speaker and
pick-up. (5) 4 watts output. (6) Coil
assembly removable as a unit. Price complete with valves and 8~
speaker, £10/10/-, carriage, packing and insurance 7/6 extra.

BATTERY
CHARGERS.

Maotoristsyoushould
have one of these,
it will repay its cost
the first night you
leave your ignition
switched on or
otherwisc run down
your battery. Madi- i
son type charging 6 or 12 v. at } amp. Price
S9/6.mepIion type char%ingﬁ or 12 v. with
ammeter and variable charging rate up to
2 amps. Price £6/6/-.

2V VIBRATOR UNIT

(Battery Superseder).
American _made for type 58 Walkie
Talkie. Output 1.4 v, L.T. and 90 v.
or 180 v. HT. Price 49/6.

110 v. 2} AMP. RECTIFIER UNIT.
This is an excellent unit suitable for driving 110 v. D.C. equipment
from 230 v. A.C. mains or for charging batteries for stand-by lighting,
etc. Made for the Government—new and unused, with switchgear.
Price £27/10/- each.

CARTRIDGE FUSES.

All types 6d. each, accurately rated, packets of one dozen. Available
in the following sizes and amperages :—
3” length §” length 1" length
CE:] Diameter Diameter Diameter 14* length
3/16” " Diameter }°
CE:’ 60 m.A. 200 m.A. 250 m.A. 60 m.A. 1 amp.
150 m.A. 500 m.A. 500 m.A. 100 m.A. 1.5 amp.
== lamp. lamp. 1amp. 150 m.A. 2amp.
2 amp. 2 amp. 2 amp. 250 m.A. 3 amp.
(:H:. 5amp. 5 amp. 500 m.A. 5 amp.
10 amp. 10 amp. 750 m.A. 10 amp.
15 amp. 15 amp. 15 amp.

EQUIP YOUR LABORATORY.

You many times have felt the
need of a device which would
enable you to put resistance or
capacity or a combination of
these two quickly into a circuit.
We have z small quantity of
resistance capacity boxes which,
by the simple manipulation of
plugs, will enable you to do
this. With these boxes you
can put in 1 ohm, 2 ohms, 3
ohms. 4 ohms, and so on, in
steps of 1 ohm, right up to
6,000 ohms. In a similar way
capacity can be put into circuit
by small amounts, thus making
it simple for you to find
optimum working conditions.
These boxes made for Govern-
ment Laboratories are available
while they last at 19,6 each,
plus 1/6 post and packing.
Don't delay —order by return.

Orders by post are deat with by our Ruislip depot. To avod
delay address to Electronic Precision Equipment. Ltd., Dept. 2,
Windmill Hill, Ru slip, Middlesex.

500W PORTABLE
HEATER.
Made by G.E.C. for
the Navy, waterproof and almost
indestructible. safe in the garage or
other inflamable atmospheres. Price
19/6, plus 2/6 postage and packing.
SPEMET.

Made from polished aluminium, an
excellent material for fronts of
cabinets or for special cabinets you
are making, and for air conditioners,
etc.
Close mesh 8 holes to the inch.

24" x 12", 10/-, 12"x12", 5/3.
6" x “6%, 1/9.
Wide mesh 4 holes to the inch.
24" % 12°, 9/-. 12 x 12", 4/9.
6" x 6", 1/6.
Postage and special packing 1/6

extra for any quantity up to 12
sheets. Over 12 sheets post free.

SLIDER RESISTORS.
Heavy duty type size.
Size 7°x1¢", 1.2 ohms
amps. Price 15/-,

Size 9°x1§°, 3 ohms 10
amps. Price 15/-.

Size 13{"x11*, 11 ohms,
4.5 amps. Price 22/-.

TUNING ASSEMBLY.
Comprises 2 gang condenser, 6
iron cored coils, dial, wave-change
switch and :rimmer assembiy for
superhet covering 13-50C metres.
Price 27/6.

. CoOlL PACK.
Covering same range as above,
aligned for 465 kc/s I.F. Price 25/-.

HARDWARE.

Serviceman’s 3 gross
assorted nuts, bolts
and washers, all usefui
sizes. Price 6/6. We
endeavour to main-
tain stocks of . wood
screws, steel and brass
round head and coun-
ter sunk, Parker Kalon
self cutting screws,
washers and studding.
Send us your orders
and enquiries.

Do

== "

S ey

©0©
U.S. HEADSETS.

Type HS30 — Lightweight ecar®
fitting type. 27/6 pe: pair.

ELECTRIC BELLS.
Loud ring.ng with double gong,
operate off hand magneto or A.C.

mains. Price 25/-.

Ex-equpment small round type,
¢.g. all the works under the dome
for operarion trom dry batteries.
Price 3/6 each.

Similar ditto. but tor use on A.C.
mains or magneto. Price 3/6.

Orders under £2 add 2/6, under £1 add 1/9. Postable items can be sent C.0.D., additional charge approx. 2/6. Lis: 6d.

R
'(_O,L

= PRECISION FQUIPMENT

Early closing days: Wednesday. Ruislip : Saturday, City.

WINDMILL HILL, RUISLIP, MDX, Phone: RUISLIP 5780
152-153 FLEET STREET, E.C.4. Phone: CENTRAL 2833
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BUILD A PROFESSIONAL

RADIO CR AMPLIFIER

AT LESS THAN HALF
TODAY'S PRICE

A Midget 4-vaive Superhet Portable Set covering medium
and long wavebands.

Designed to operate on A.C. maine 200/240 volts, or by an
““ Alldry** battery. The set is so designed, that the
mains section Is supplied as a separate unit which may
be added at any time. The Kit therefore can be supplied
(a) a8 an “ Alldry ** Battery Superhet Personal Set, which
can then be accommodated in the Attache Case as
illustrated above (size 9}in. X 4}in.X 7}in.). This is
attractively finished in Dark Green or Blue Rexine
(b} or as a Comblned Malns/Battery Superhet Portable
Receiver, for which a polished Wood Cabinetis available
to accommodate both Mains Unit and Batteries together,

Circuit incorporates delayed A.V.0. and Pre i

Youte SURE o get & al

4

ESTABLISHED 25 YEARS

RECEIVER

A opmplete Kit to build a 4-Station ‘' Pre-Set’" Superhet
Receiver for A.Q. mains operation. °

The Bet is designed to recelve any three stations on medium
waveband and one on long waves, each station
belng recelved by the turn of a Rotary Switch —No
Tuning belng necessary.

It is of midget size, being 83in. X 4iin. X 7in. high, and
has the performance of a far more expensive ready made
set, but can be bujlt for half the price.

Price o1t complete Kit ot Parts (inciuding aligned l.F.
Transf. and drilled chassis, etc.), £92/8 (incl. P.T),
(plus Cabinet 25 6}, or tbe components can be purchased

e A

Audio Feedback. Kit is complete in every detail and
includex ready wound frame aerials, fully aligned LF.
Transis.,and drilled chassisete, Overall slze of assembled
chasgis8in. X 4in. X 2%n.

We can supply the set either as a complete Kit of Partsfor
£8/16/9 (incl. P.T.), (plus Cabinet and Mains Unit), or by
supplying the components separately. The complete
Assembly Instructions, which Include full price details
(including prices of indlvidual components), Oircuit and
Component Layout,etc., are available for 1/9 incl. postage,

A T.R.F. BATTERY “PERSONAL" KIT

}

-

A complete Kit of Parts to build a Midget 4-vaive Alldry
Battery Portable Bet, covering medium waveband,

Consists of Regenerative T.R.F. circuit, emploving Flat
Tuned Frame Aerial witb Denco kron Dust Cored Coil.

Valve line up, two [.T.4's (R.F. Ampl. and Det.), 185 and
384 output.

Kitis compietein every respect and includes drilied chassis,
and latest type Rola 3in. P.M. speaker. Overall size
of assembled chaasis 4in. x 2}n. x 2§in.

We can supply the Complete Kit (less cabinet) for £6/4/8

3 p y Instructions includ-
ing Indlvidual Component Price List, Circuit and Com-
ponent Layout etc.,is available for 1/9.

STERNS “RADIO TUNER MANUAL™ Price 2 6.
{Plus 3d. Post). Contains and detatled
Instructions ghowing how to make :—

A 1 Valve TR.F. Tuning Unit, covering Long and
Medium Wavebands.
A 4 Station ** Pre-Set” Superhet Tuning Unit, producing
3 Btations on Medium Waveband and 1 on Long Waves.
A 2 Valve Superhet Tuning Unit, covering Bhort, Medium
| and Long Wavebands.
Each Tuner is for A.Q. Mains operation. Circult Dla-

- | gramsand Practical Ci it La; taare shown, togeth

with complete cornponent Price Lists.

3]

THE WIRELESS WORLD MIDGET A.C.
MAINS 2-VALVE RECEIVER
We can supply all the components to build this set,

including Valves and Moving Coii Bpeaker for £3/10/-,
including Desi ! building instructions {(these

are availableseparately for 98d.)

THE “SUMMER ALLDRY' BATTERY
PORTABLE

As published in June issue of ‘* Practical Wireless.”* We

can supply, from stock, all the components to butld this

| Midget 3-valve Portable for £2/19/8 (less valves).

This also Includes dials. top panel and aly. sheet for
chassis. The complete article and clreuit, tneludi:

ALL KITS INCLUDE
“EASY TO FOLLOW?”
POINT-TO-POINT
WIRING DIAGRAMS

AMAINS OR BATTERY PORTABLE KIT | A MIDGET 4-STATION “PRE-SET” | THE WIRELESS WORLD 3-VALVE SET

A Midget 3-valve T.R.F. Receiver ior operation ou A.C
mains, covering long and medium wavebands,

We are able to supply all of the components to build this
set, as designed, and apecified in the Feb. 1950 lssue
Including the drilled chassts, valves, and woving coil.
speake.,etc.,at the following prices —

To construct complete chassis, less dial and drive assembly.
£4/17'9. Ditto including dial and drive assembly.
£5/12/9.

To construct the compiete Set, including dlal and drive
assembly andcabinet, £6/14/3.

Overall size of cablnet is 7iin. X 5jin. X 11}in.

Areprintofthedesignersarticle,giving Circuitand Assembly
Instructions (thisis availableseparately for 9d.), together
with a Practieal O Layoutisincluded with each

ot aboveassemblies.

BATTERY CHARGER KITS

All Kits incorporate Metul Rectifiers, and are for use on
A.C. mains 220-250 volts. All Kits include an easlly
followed Wirlng Diagram.

For charging 6 v. battery at I} amps., £1/3/9.

For charging 6 volt. battery at 1§ amps., with Variabie
Resistor and Meter, £2/4/3.

For charging 12-volt battery at 1} amps., £1/6/9.

For charging }2-volt battery at 1} amps., with Variable
Resistor and Meter, £2/7/6.

For charging 6 or 12 volt battery at 3 amps., £1/19/0.

Por charging 6 or 12 volt battery at 3 amps., with Variable
Resistor and Meter £3/1/6.

Practical Layout and Price List, is available for 9d.

PICK-UPS

Cosmocord *G.P.20,” for standard records, £3/11/5:
interchangeable (G.P.19) Head for L.P. records, £2/3/4.

Decea lightweight ‘‘ turnover Head ' type, for L.P. and
standard records, £3/19/2.

Marconi, Standard, lightweight Magnetic,
Marconl Matching Transformer, 7/6.

{inc. P.T.) or by g the ¥,
The Comp| A y Instruct) indlvidual
component prices, Clrcujt and Component Layout, ete.,
isavailable for 1/-,incl. post.

pply

A KIT OF PARTS

Complete in every detail, to build a 3-valve Amplifier
for A.C./D.C. mains 200-250 volts.

Has an output of 3 watts, and incorporates a Tone Control.
Valve line up, 256, 8J7, U31.

Our price of £4/12/8 for pl
6}in. P.M. speaker,

This Amplifier can also be supplied assembled and ready
for use for £5/12/8.

kit, Includes a matched

Gold Standard, lig! ght, Magnetic, 29/6.

£1/15/10

THE WIRELESS WORLD

MODERN CRYSTAL SET

d for the Pr of THREE STATIONS to

suit local conditions, each statlon being received by thr

turn of a rotary switch. We are able to supply all com-

ponents including drilled chassis to build this new type

of Recetver, to the desi e ificati blished

in October tssue, for 36/3 (plus cost of selected coils).

A reprint of the des) ‘s article {availabl v for

9d.), together with a practical componént layout make
the assembly very eaay.

Y% Send 6d. P.O. for our STOCK LIST, it shows * hundreds *’ of Wireles:

When ordering please include

STERN RADIO LTD., 109

Tel. : CENtr

—
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AN A.C. MAINS “ALL-WAVE
SUPERHET " CHASSIS

bled chassisf

A.U. mains 200-200 voits,
denlgned (or good selective and quality reproducuon.

and serves as an ideal replacement chassis for that ** old
radiogram, etc.’"
tincorporateain addition to the three hown above,

a Tone Control and & Radio-Gram 8witch. These two
are left on ** floating leads ' to enable them to be placed
in any positiou oo cabinet.

The set employs a modern 3-valve line ap, and covers three
wavebands, 16-50. 190-550 and 800-2,000 metres. Fly-
wheel tuning 1s lncorporated.

Overall size of assembied chassis, 13}in. x 6in. x 8}in.
high. Dialsize 9in. x 4}in. ; anattractive Dial Eacutcheon
Platefssupplied.

Price of complete chassis. wired andready for use £14/19/6.

A QUALITY “PUSH-PULL’’ AMPLIFIER
KIT

A Kit of Parts to build & 6-8-watt Push-Pun A or

| You'te SURE to get it at ]

Z ESTABLISHED 25 YEARS

TWO NEW DENCO ULTRA MIDGET
SUPERHET COIL TURRETS
Both having a Rotary Turret Action

(#) The O.T.9. Turret consists of § STATION " PRE-
SET ** UNIT, irom which any three Stations on Medium
Waveband and one on Long Waves can be received by
& turn of the Turret 8witch.

(b) The C.T.10 Turret being » 3 Waveband Coli Pack.
incorporating & fourth switch position providing for
completely switching out Radio when uslng gram. 3
complete coverage is Long Waveband 700 to 2000
metres; Medium Waves 190 to 570 Metres and Short
Waves 18 to 50 Metres.

The outstaudiug advantiges these unite have over other
similar units can be readily seen, the main featuree being

(a} Neat and Compact, the overall size being only 2}in. dia.
x 1%in. deep.

{b) Pitting |s simplicity Itselr, each Turret having one hole
fixing and requiring oniy four connections.

(c) The Rotary Turret design switches the actual Coils,
which incorporate variable iron dust cores, on to positive

ts, thereby reducing stray | to the abso-
fute minimum.

(d) They are supplied Factory wired and aligned and have
been designed to operate with any conventioual circuit
arrangement of 465 ke/s, and due to their unique deslgn
are extremeiy sensitive and efficient.

Price C.T.9. Turret 39/6. O.T.10 Turret 52'-.

A \

clrcait her with jeafiet
all necessary data is Incinded with each Turret. These
can be supplied separately for 6d.

operation on A.C. mains 200-2560 volts.

locorporates a simple arrangement to enable eclther a
magnetic, crystal, or light-weight pick-up to be used.
A 10-watt Output Transformer is designed to match
from 2 to 15 ohm speakers. Tone control is Incorporated.

The overall size of the aasembied chassisis 10im. X 8in.
® T§in. high. Price of kit, complete in every detail,
including drilled chassis and valves, £&/5¢-. Component
luyoutis supplied.

Price of arsembled chassis, supplied ready for use. £7/10/-.

‘“PERSONAL SET ' BATTERY
ELIMINATOR

A complete kit of parts to build a Midget " Alldry ‘* Battery
Eliminator, glving approx. 69 volts and 1.4 volts.

This Eliminator is for use on A.Q. mains and is unh&ble (or
any 4-valve Superhet Recelver requiring H.T. and L.
voltage as aibove or approx. to 69 volts

The kitis quite easily and quickly assembled and s housed
in a light aluminium case, size 4jin. x 1iin. x 3iin.
Price of complete kit, with easy to follow assembly in-
structions, 42/6.

In addition we can offer a similar COMPLETE KIT to
provide approx. 90 Volts and 1.4 Volts. Size of 1ssembled
Unit Mn. x 24ln. x 1§in. Price 47/8.

THE FAMOUS W.B. *STENTORIAN ' RANGE OF P.M.
SPEAKERS.

Bize. Impedance. Watts. . Price

2¢in, 2-3ohms 1

3fin. o 2

bin. e 2%

6in, - 3

Tin. . 3%

8in. © 5

9in. . ‘R

10in. " 1o

12in. 16 16 od £9

New Mirs. Surplua swuknn. Al /3 ‘ohma. Z}in. 15/-
3fin. 14/0 in. 1416 6iln- 15/6 : 8in. 18/9 : 10in.

w_Type Rol 81/-: 4in. 22/8.

19/

Output Trusl. Midge .60+ l(or90 1) lin. x Hn. X 1%i0.3 9.
5-watt Multi-ratio, 12 tappings between 24-1 and 114-1
(some O.T.), 8/6. Wharfedale, 12 watt, push-puil. multi-
ratio, 25/-. P/pull, 20 watt, multi-ratio. 37/6. snd wany
others.

Ext, Speaker Voinme Control, 2/8.

Naw Electrolytic Condensers. Not Ex.Govt. Al 450/500
volts, 8 mfd. (}in. x §in, dia.), 3/-: 8-8 mtd. (Uin. x
tin.). 4/9: 16-8 mfd. (13in. x lin dla.). 5/6: 18-16
mtd. (1Yo, x IHn. dia.). 5/9; 32 mfd. (1¥in. x 1kin.
dia.), 5/9 : 32-32 mtd. 350 volt, 5/9; Cardboard Tubular
1 mtd, 500 v. 3;6 ; 3 mid. 500 v. 4;/~; 16 mid. 500 v. 5/9.
Can. Stapdard <ize all 500 volts, 4 mid. 3/, 8 mid.
4/3 ; 8-8 mid. 5/9: 16 mfd. 5/6 : 16-16 mfd. /9,
32 mtd. 6/9.

Denco LF. Liper, tor uccurately ining 465 K/c, and 1.6 myc.
[.¥. channels. and associate circults. Battery operated
small and completely self-contalned, 47/8.

Potentiometers. New, not Ex-Govt. 2K, 5K, 10K, 25K,
50K 100K, 250K, §. 1 and 2 meg. Price, less switch,
8/9. Price with 8/Pole switch, 5/8. Price with D/Pole

switch, 6/6.

Curplus Potentiometers. All standard with extended
spindies, 5K. 10K, 15K, 20K, ‘25K 30K. 100K. , ¢ and
1 meg.. 2/-each,

-omponents and many KITS OF PARTS for both-Sets and Battery Chargers.

pprox. cost of Post & Packing.

« 115 FLEET STREET, EC4

5814 and 2280

lCollu. Denco “ Maxi Q,’’ midget size, Litz wouund on
Polystyrene Formers, with adjustable iron corea. Avail-
able for Aerial H.F. and Oscillator 465 K/e. ar 1.6 M/c.

| 8/8, each, or with reaction winding 4/9. Denco Matched
palr T.R.F. Colls for long and medium waves. 8/8 pr.
Weymouth matched pairz of coils, tor T.R.F. covering
long and medium waves, 10/@ pr., or for Buperhetcovering

| Long, Medium and Bhort Waves, 11/6 pr. All types af
Wearite‘* P’ collsin stock at 3;-ea,

Coil Packs. Osmor Midget Coil Pack. Size 3}in. x 2kin. =
1}in. covering 8. M. and L. waves, Coils wound on
‘Polystyrene Formers with adjustable iron cores, ensures
efticlent performance. Factory wired and aligned, Price
including full circuits for Superhet 465 K/c. Unit 52'~
{Incl. P.T.), This Osmor Coll Pack is also available for
Midget Superhet BATTERY Portable sets including »
matched ready wound Frame Aerial. Price 54,2 (Incl
P.T.). Weymouth Midget3} x 2% x liln.covering3.M.L.
w/bandas, for 465 Kc/s., employing Matched Iron Cored
Coilson each w/band, 51/8.

WaantePack 44 x 31 x llin., Type 706 covers two short

w/bands and medium w/b.md and Type 70b covers
short-medium-long waves. Botb for 465 kefs. Incor-
porates gram. position. and emplovs adjustable cored
colln, 53/4.
« All of the above Coll Packx tnclude 3witching, Padding
aud TrimmerCondensers.

L.F. Chokes. Midget 10 henry 250 vhm- 40 mA., 3/6 .
20 hny. 250 ohm 60 mA.,8/6 ; 20 hny, 300 ohm. 1 8:!*‘
12/9 : 5 hay. 50 ohm 250 mA., 28/6 : 20 hny. 25
lwmA 15/6: 9 hny, 250 ohm. 120 mA.. 8/6 ; 18hny..
200 ohm., 250 mA., 2

LF. Tmnsformer, 485 K/e. New well-known manutacturer's
surplus $in. x §in. x 1jin. Iron Core, 9/. each, Denco
Iron Core, 465 K/c. or 1.6 m/c., 1iin. x ljin. X 3}ip.
16'6 pair. Wearlte 8tand Cap, Tuned 465 K/c., 20/«i)r.
New 8urplus 465 K/c. Iron Core. 4in. x 1}in. sq., 10 - pr.

Transformers. (a) Input 230 volt, output 200 volt 25 m/a..
and 6.3 v. .9 amp., 11/-; (b Input 230 volts. output
250 volts 30 m/a..and 6.3 voits 1 amp.. 13/9.

E.H.T. Transiormer. Prim. 230 v. Bec, 5 Kv. and i-voit
tapped 2 volt. 58/68. Do. but 4 Kv.,54/-.

Heater Auto Transformers. (a) tapped 2 v. 4 v., 3 v, and
6.3 volts 3 amp.,-9/@; (b) 4 v. 3 amp. to 5 v. la.mp
Reversible. §/6 : (c) 4v 3amp. to 4.3 v. 2amp. Rever-

slble. 6/6.
| NE FOSTER TRANSFORMERS, Primary

W SURPLUS! |
230 volts. Secondary 12 volts 9 amps.

Filament Transtormer. Inputs 230 volts, outputs 6.3 v.
1} amp., 8/3: ¢ v. 1} amp., 7/6 : luput 200/250 v.
output 4 v. (OT). 1§ amp., 41 2 amp., 6.3 v. 2 amp.
19/8. Input 230 v. outpm.ﬂ 3 v. (O.T. )4 amp., 17/6.

I.etnl Chassis, substantially made with four sides, 7in. x

X 2Au. 311 9% 3% 24n.53,10 x ¢ x 2}in. G-,
lox7x2|m 6:3, 12xY9 x 2iin. 719, 13 x 1 x 2fin.
83.16 x 8 x 2iln. G-

Mains Transformers. All New 3tock with Primaries tapped
for 200-250 voits. Secondaries (a) 250-0-250 volt, 50 mA.
4.3 v. (tapped 4 v.) 4 amp. and 5 v. (uppedlv)‘lamp
18/8 (also available with 350-0-350 voit at 18/6). 3teru’s
350-0-350 volt, 150 mA..6.3 v. (tapped 4 v.), 4 amp. and
3 v.(tapped 4 v.)2 amp..41/8 : (c) 350-0-350 v. 250 mA.
4 volt, 8 amr.,4 v. 8 amp. 6.3 v. (tapped 2 v.) 2 amp. and
4.3 v, 8 arp. 84/-, and many other ratings.

Westinghouse Rectifiers. (a) H.T. 51. Rated 350-0-350
volts, 100 mA., 8§/ : (b) H.T.52. Rated 350-0-350 v.,

200 maA.. 37/6 (t0] ﬂ T.53. Rated 500-0-500 v.,
200 mA. 50 -

T‘nel. 14D36 11/3 16HT2S, 12/@ 16 EHTS6, 17/9:
I8EHT25, 13/10 36 EHTa.a 18/2: 36EHT40, 20/8 ;
'!8EH'N5 29/6: I6E! 94/10 3SEHTGO, 25/8;
36EHT100. 28, iﬂSEH’l‘l’i 9.

| F/Wave Bridge Rectiflers.
For charging 2, 4 or G voit at 1§ amp-~

for charging 6'ar 12 volt at 1§ amps.
For charging 6 or 12 volts at 3 amps.
For charging 6 or 12 volts at 5 amps.
For charging 12 or 24 volts at 3 amps.

& Variable Resisto: for cunv.rol of Chnrgmg Equlpmenl. {or
Modeln) up to 3 amps.

Suitable Charger Meter, max. 0 amps. 7/8.

Me.or Rectifiers. Westinghouse 230 micro/amp.. 11/6;
| mA.. 10/8 : 5 mA., 8/6.

seienlum Rectifiers. H.T./H. wave. 250 v. 30 mA., 5/6;
150 v.10QmA.. 7/6 . 260 v. 170 mA.,13/9.

Charger Trmslarmen Suitable for use with preceding
Rectiffers. Eac. hasinput of 230 voits, Outputs

.1) 24 volts tapped 13 v. 9 v. and 4 v. at 3 meﬂ .25/8:
() 30 volts tapped 15 v. and 9 v. at 3 amp: 6/3:

:e) 15 volts tapped 9 v. at 3 amps., 18/6 : (dv 12 voite

i} amps. 12”3 (€ 16 solta tapped 9 v. at 6amps..

;15 voits tapped Y v. at 1} ampa.. 15/3 12 volt.
1amp. 7/8. .

A Battery Charges Wiring Diagram 18 inciude. with
wurcbase of Charger Transformer and Rectifler.

A ijustable Mains Droppers. 1l}in. dia. x 2%in. (a) .15 amp.
1.300 ohms. §/-: (W .2 2mp. 1.000 ohmx_ 4/~ (c).3
+mp. 600 ohms.5/-.

Television. We keep a very comp. enemuve range ot T/V,

The TIV. A Instruction.
showing Practical Layout and Price List in stock. price
5/8 (nc.. post). We can supply ail the & ed come
oovents for the TIV ex stock. clther by way of individna.

o by blished stases.

Q" Max Chlssls Cmter. The qulckesl a..d Most slmpse

wmethod of Chassis cutting. consists of a die. punch, and

Allomacrew,

To cut {in. dia. (B7G - b, 10/6
ro cut §in. dia. (B8wy ... 5. 106/8
To cut 1in. dia. (Octal) 13/8
To cut 1}in. dia. (Enzlhhl 13/6
To out 1}in. dia. (EF30) . 14¢

Key for any of above .

Adjustable Chassis Cutt:
dia.(used with hand brace), 7/6.

The * Handy-Uthity " }in. Portable Electmc Dril for ase
on A.O. or D.O. mains A powerful and robust drilf
that will drill wood, metal. and almost apything, can aiso
be used ior grinding. buffing and wire brushing, etc.
Employs Instant release trgger switch. Price £6/10/a
Descriptive leafletis available.

The new Pvrobit Solderine Iron, with Instrument type oit
for use on A.C. or D.C. mains, 28/-, Spare elements and
bits always in stock.

Fx-Govt. complete set ot Moving Col: Headphone: and
Micranhone with headgear 10/8.

S e
rom Ho. to 2Hu.
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MONEY SAVING OFFERS

OUR 16™ YEAR.

CONTROL UNIT 499, Size
54 x 5 x 3in. Slow motion drive,
switches and useful parts. 5/,
post paid.

CONTROL UNIT 410, Size
5x 34 x 3in. Brand new. k.
pot, 2 SP.DT. switches, one
3.way switch, 1 D.P.S.T. jack
push switch. Neat case. 5/-,
post 1/-.

CONTROL UNIT. Ex-
R.A.F. type 88a, ref. I0L/37.
Brand new. Mahogany case
with sloping grey enamel
panel size 12 x 7in.
Overall size of case:
base, 12 x %in.; top,
12 x 4in.; Height, 74in.
Fittings include red and
green calling lights,
R.T./W.T. switch, send/
receive switch, sidetone control, |

mike, 2 telephone and | key jack sockets. Interior
chassis size L. Ilin.,, W. 8in., D. 14in. Components
include VT20 (220P) valve, 3 L.F. transformers,

various first-grade resistors and condensers, outlet cabte
of 10 way }in. screened lead (detachable), terminating
in 10 way Jones plug, 2 additional outlets terminating
I with miniature 2-pin socket and { with standard jack
plug. A magnificent control unit for your amateur radio
station. Price while they last, 25/- each, carr. paid

G.E.C. Ex-GOVT. TRANS-
MITTER/RECEIVER. M.R.
series. 10 valves. | Det. |9,
1 63, 1 He63, 1 D63,
3 KTWeé3. | KT63, 2 EFS0
(value of valves exceeds £10
at current prices), 2 westec-
tors, etc. Grey enamel case
size 10x8x7in.,, weight
22 lbs. Al vaives guaranteed.
J Operating frequency around
90 mes. We regret we have no precise
technical data on this instrument.
Apparently designed for moblle work
with crysial control (no crystals included). An - out-
standing bargain at £3/19/6, plus 5/- packing and carriage.
Condition as new.

G.E.C. TRANSMITTER/RECEIVER, with power pack.
Same specification as M.R. series illustrated on this page,
with the addition of A C. power pack. This incorporates
heavy duty mains transformer and choke 5u4G rectifier
valve, smoothing condensers, circuit breaker, 6in. P.M.
speaker, H.T switch, mains switch, jewel light, output
attenuator. Front panel size 19 x 8in., grey enamel finish.
front to back width, 124ih. ; weight, 60 Ibs. First-class
condition. Bargain price é gns., plus part packing and
carriage 12/6

JUNCTION BOX. Type
204 Ref. 10A/16002. Length
7% x 3 x 3in 5 4-pin outlets,
2 2-pin outlets, grey enamel.
Brand new. Weight 2 Ibs.

: # f Useful round the shack.
 a 2/- each, post 6d. As illus.

TELEVISION PRE AMPLIFIER. Just the thing you have been
tooking for. This ex-Govt. l-valve pre-amplifier is extremely
sensitive and stable. It makes an amazing improvement in both
vision and sound reception in 2ll fringe areas. Available for
London (type A), Birmingham (type B), Holme Moss
(epe H). . S
Very small dimensions. Length, 4in. Width, 3iin.
Chassis depth, |}in. Overall depth from top of valve, 4fin.
Fitted with EFS0 valve. Ready for use. Power require-
ments 6.3 v. L.T. 200/275 v. H.T. Coax. Input and Qutput
sockets. Ideal for ** The Viewmaster * ** The Inexpensive Television Set.”
Electronic Engineering Televisor, and any commercial set with suitable power
supply. Unique value at the price of 15/ (post paid)

EDDYSTONE 358) COMMUNICATIONS RECEIVER (4 only). Grey
cabinet with chrome handles. Size L19, W13, DI, 7 valves. EF39 (4), ECH35,
EL32, EBC33. Valve check meter switched to all valves. Controls, H.F. gain,
H.T. on/off, 120 ohm and 2,000 ohm phone jacks. B.F.O. switch, A.V.C.switch,
L.F Gain, B.F.O. Control, Tone, main tuning with micrometer indicator.
Each set is complete with Eddystone 230 v. A.C, Power Unit incorporating
5Z4 rectifier with heavy duty smoothing chokes. Separate power switch.
Grey case size |I{ x 64 x 3}in. loud speaker in grey enamel cabinet 8in. unit
with high and low impedance connections.

Nine Eddystone coils giving continuous coverage from 90kcs. to 31mes. Every-
thing for a complete station. These ex-Govt. recelvers have been used, but
are in ex. cond. Really outstanding value at £25 each carr. paid per pass. train.
RI1224A 5.VALVE BATTERY RECEIVERS. A few only. These very
scarce 3 waveband battery superhets, tune 30-300 metres. Valves: 2 VP23’s,
FC2A, HL2, PM2A included. IF 470 kcs. Has R.F. stage, Muirhead dials,
2 output jacks, Air Force grey cabinet. Requires 120 v. H.T. and 2 v. L.T.
Qutstanding performance. Price £7/10/- carr. paid.
CRYSTAL MULTIPLIERS for the ET4336 Transmitter.
Less valves and M.A. meter. 30/- each, carr. 3/6.

CAY TUNING UNITS 4715A. 800-1,500 kes. Brand new in metal case
with lid, 3 slow motion dials, 4 switches. Many fine components. 15/-, or
without case 10/-, carriage 2/6.

SECTIONAL AERIAL MASTS. Approx. 30ft. Seasoned timber. 10 metal
sleeved sections. Store soiled but absolutely sound. 30/- each, carr.5/-. Lastfew.
C/3 VOLTAGE CONTROL UNIT. Ref. No. 5U/1269. Contains on/off
switch, pilot light, 6 bank fuse panel, 5 plus 3 mfd. eavy duty fully filtered
mains suppressor. Handsome case. Size |1 x 8 x 74in. 10/- each, carr.2/6.

New condition.

CONTROL UNIT 454A. Brand new in
sealed packing. Size 84 x 64 x 33. Fitted
with 0-1 mA. meter, four 50k pots.,
! 5k pot., | 250k pot., | D.P. toggle
switch, 3 jewel light jacks, 1 G.P.O.
type 2 pole switch, | Yaxley:5-pole
switch. Suitable as basis for a good
test meter. Price 30/, carr. paid.

PAMPHONIC P.A. SPEAKERS.
10in. high flux wnit (not surplus).
Handsome maroon cellulose metal
cabinet 20 x 9 x 13in., impedance
3 ohms. New and unexpected
delivery enables us to repeat this
popular item. Price 55/-, carr. 4/~

RECEIVER TYPE 25 (TR1196). Easily converted to all wave superhet. Data
supplied. 6 valves : EF36 (2), EF39 (2), EK32, EBC33. New condition. Last
few, 39/6, post and packing 2/-.

TELEVISION AERIALS. Birmingham Frequency H. Type. Famous
Aerialite manufacture. Complete with 8t steel mast, masthead bracket,
lashing, bracket and thimbles, etc. While they last 100/~ each, carr. paid.
Current list price £6/5/0. These are perfect for Holme Moss within 40 miles.

AMPLIFIER A1271. Brand new. Size Sin. cube.
Fitted VRS6 (EF36) D.P.D.T. switch.
2 mfd. potmeter, 2 trans.
10/- each, post /6.

Relay. -
Neat case Unique

value.

AIR MINISTRY COMMUNICA-
TIONS RECEIVER RII55. Brand
new in transit cases. We mean
BRAND :NEW. These sets are
unique and have never been used.
Price, unfortunately, is a little higher
than usual, but having regard to their
- condition would be cheap at £20.
Supplied complete with ‘‘ Wireless
World ** 12-page data sheet. These
sets cover the following frequencies :
18-5-7.5 mcs., 7.5-3 mes., |,500-
600 kcs., 500-200 kcs., 200-75 kcs., 9 valves and Magic
Eye. Price 14 gns., carr. paid.

1155 POWER PACK AND QUTPUT STAGE, complete with USO and
KT63 valves (not surplus). Black crackle case 12 x 8 x Sin., built in Sin.
P.M. speaker and phone jack Operates on 200/250 v. A.C. Connections
terminate in Jones plug which enables instant operation of receiver without
any modifications whotsoever. Made to * Wireless World  specification.
Matches in appearance with receiver. Price £6/10/-, plus carriage 3/6.

SATISFACTION  GUARANTEED AS ALWAYS

ITEMS OVER 15 bs IN WEIGHT CANNOT BE SENT C.0.D

H.P. RADIO SERVICES LTD.

BRITAIN’S LEADING RADIO MAIL ORDER HOUSE
55 COUNTY ROAD, LIVERPOOL 4. Est. 1835, Tes, Anuee 1445
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§ 10T 12 in.
57 CONYERSION |coNVERSION
R KIT
&§ Comprises 10in. . L
Cossor cathode ray | Comprises 12in.
tube type 108K, line | Cathode a7 tube (by
fly-back E.H.T. [c¢ither Brimar,
transformer, EY51- | Mullard or Mazda),
EHT rectifier, | Boost EHT Kit, 12in.
BOOST E.H.T. scanning coils, 10in | mask and  armour
KIT. Comprises crecam mask and | plate glass. Induct-
one selinium recti- armour plate glass. ance width control.
:i:s'i'sta‘;;‘ci ai::lmt:vg(; YOURS FOR YOURS FOR
TGeeimid | £15.10.0 | £20.18.4
For  converting Carriage and insur- | Carriage and insur-
9in. T.V. receivers ance 25/- extra, ance 25/- extra.
to 12in. .
LASKY'S'2° A Postage CATHODE RAY TUBES. Al
PRICE / 1/- extra. typel: ang sizes available from
FRAME BLOCKING OSCIL- [ g4 new and  fully
LATOR TRANSFORMERS. 12in. .. from £18 4 10
LASKY'S PRICE4 /6 each. {15in, from £22 16 10
- Post 4d. extra. 16in. . from€24 6 5
BRAND NEW AND UNUSED.|CO-AXIAL CABLE. _—
CATHODE RAY TUBES. Standard impedance.
COSSOR 108K. 10in. Magnetic,Single screened, 1/- per yard.
tube. Uses a special ion trap which|Twin screened, 1/6 per yard.
prevents screen burn. LASKY'S |Twin balanced feeder, 7}d. per
PRE-BUDGET £12 1 2 o yard. Post extra. Any length cut
PRICE O =¥ 1o your requirements. 10% discount
Carriage and insurance 22/6 extra.lon 5G or more yards.

| available if required.

 TELEVISION
CONSOLE CABINETS

DE LUXE BEAUTIFUL
WALNUT VENEER

For 12in, cathode ray tubes.
Beautiful figured medium
walnut finish, with high
olish. Fitted with shelf
or receiver, glass, speaker
baffle and fret, and castors
for easy movement Un-
drilled.  Suitable for use
with the Viewmaster.

‘“Practical Television,”
¢ Practical Wireless,” and
“Wireless World” televisors.

LASKY'’S PRICE

£8 .10.0

Carriage 12/6 extra.

Gurside dimensions of cab-
inet: 17}in. x 164in. x 32in.

Why not convert your
table receiver to a con-
sole ?

Adaptor frames for fitting
9in. or 10in. C.R. tubes

EVERYBODY IS BUILDING
THE VIEWMASTER

The television set you can build at
home from standard parts.

Holme Moss, Sutton Coldficld and
Alexandra Palace operation.
Brilliant high definition black and
white picture.

Superb reproduction.

Uses 9in. or 12in. Cathode Ray
Tube.

Table or Console Model.
Incorporates all the latest develop-
ments.

Television for the home con-
structor at its finest.

Send to-day for the CONSTRUC-
TION ENVELOPE, a 32-page
booklet crammed with top-rate
information and all the necessary
data, also 8 full-size working
drawings and stage by stage wiring
instructions. Model ““ A” for use
in London and Home Counties.
Model “ B ” for use in Sutton Cold-

field Area. Model C for Holme
0sS.
PRICE 5 /_ per copy
Post free.

ALL COMPONENTS IN STOCK AND SOLD SEPARATELY

ENGRAVED KNOBS.
1}in. diameter. in. Spindle.
For ielevision, radio and
amplifiers. All types.
(Brilliance, tone, etc.).

PRICE 1/6 each. Post extra.

WIREWOUND COL-

VERN POT/METERS.

#thl(‘ghées' ach.
® cach.

PRICE © 3/6

Post extra.

TELEVISION
VALVES. MOSTLY
AT PRE-BUDGET
PRICES. EL38, EL33,
6P28, 6K25, EY5], 62BT,
7Cs,PL38,PZ30,GZ32. Etc.
NO SHORTAGE AT
LASKY’S.

CATHODE RAY TUBE
MASKS
%in., with fitted

armour
10

plate glass ......... /6
less glass 7/6
10in. ..o.opeennnnns 9/6
12in.. soiled white... 10/-
Brand new white 19/6

Special for flat face

8in. CLOSED FIELD LOUD-
SPEAKERS. Ideal for television
receivers. Less oftrans. 3 ohms.
Will not affect your C.R. tube.

SKY'S PRICE
e Post 1/6 extra. 17/6

| T.C.C. VISCONOL HIGH VOLTAGE

CONDENSERS (Cathodray).

.1 mfd. 6 kV. Price 10/- each.

.1 mfd. 7 kV. Price 15/- each,
All post extra.

.001 mfd. 6 kV. Price 4/6 each.
.001 mfd. 12.5 kV. Price 7/6 cach.

tubes. . oooeeienninns 22/-
Postage 1/6 each extra.

ARMOUR PLATE
SAFETY GLASS.  For
. tubes 3,11, 12in. 4/11
per piece. Post 1/- each.

|

TINTED SCEEEN
FILTER PLATES. 9in.-
10in., 18/6: 12in., 25/-.

Postage 1/- each extra.

CATHODE RAY TUBE
SCREEN ENLARGERS.
6in. clear, 25/~ ; filter 27/6,
carriage and ins. 3/6 extra.
9in.-10in. clear 55/-; 12in.
clear 75/-; filter 80/-,
carriage and ins. 7/6 extra.
LONDON, MIDLAND
AND HOLME MOSS
TELEVISION AERIALS.
By K. A. Ltd. Single dipole.
Price 33/-. H Type 66/-.
CARRIAGE FREE.

RECEIVER UNIT TYPE
153. (45 Mcys. Pye Strip).
BRAND NEW AND
UNUSED. Contains 4RF.
stages, detector, video amp-
lifier and phase splitter.
Uses 6 EF50 and 1 EA50.
Stripped from brand new
equipment. Supplied with
all 7 wvalves. Full circuit
and data free with each unit.
LASKY’S PRICE 63/_
Post Free.

MONEY BACK GUAR-
ANTEE. Everything
ordered from Lasky's, is
guaranteed as advertised.
If you are not more than
satisfied, return goods for
cash refund.

LASKY'S RADIO

370 HARROW ROAD. PADDINGTON. LONDON.

(Opposite Paddington Hospital)

w.9

Telephones : CUNningham 1979 and 7214

Hours: Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.n. Send 2}d. stamp with your name and address (in block
letters please) for a copy of our current stock list giving details of our supplies of new manufacturers’ surplus equipment and
ex-government radio, radar and valves, etc.

E1l
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NOT A KIT, BUT A FACTORY BUILT JOB.
FULLY ASSEMBLED, ALIGNED AND TESTED.

Made by a well-known manufacturer. 5 valve
superhet, 3 wavebands, long, medium and short.
For A.C. mains, 200-250 volts.

HIGHEST QUALITY COMPONENTS USED
THROUGHOUT.
1”7

Size of chassis :—151” wide, 8” deep, 2}” high.

_ RED HOT VALUE
”" AN ALL WAVE RECEIVER
CHASSIS AT HALF PRICE

FRONT VIEW

A BRAND NEW LASKY’S £10 . 19 .6

FULL SIZE "

Complete with
5 valves
and speaker.

n A n l o l Carriage and insurance 10/6 extra.

LOOK AT THESE

% 5 New Brimar valves + 8" Elac p.m. speaker

FEATURES

% Variable tone control

Y Large edgelit dial, 74" square $ 2-speed tuning with nylon drive ' 4 watts output

Y Sockets for p.u. and extension speaker % 465 Kc/s I.F.

+% A.V.C. ¥ Circuit diagrams

A beautiful walnut plastic
cabinet, size :—19" wide,
10" deep, 123" high as
illustrated. (Knobs extra).

LASKY’S PRICE 25/-

REAR VIEW %

I Carriage, packing and insurance 10/- extra. ‘

If you need further details, please write. Circuit diagrams supplied separately for 1/6.

Better still call and hear it yourself.

SOLD ONLY BY —

LASKY'S RADIO

370 HARROW ROAD. PADDINGTON. LONDON,

. (Opposite Paddington Hospital)

w.9

Telephones : CUNningham 1979 and 7214

Hours : Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m. Send a 2}d. stamp with your name and address (in block
letters please) for a copy: of our current stock list giving details of our supplies of new manufacturers’ surplus equipment

and ex-Government radio, radar and valves, etc.

—_—
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WEARITE LF. TRANSFORMERS. Type |
550

Permeabllity tuned, 445-520 Ke/s. Type 551. Critically I

EPICYCLIC
DRIVES

| A GENUINE MINIA-
TURE 2-GANG TUN-
ING CONDENSER

For {in. splndle. Stand. - - 13

coupled, with top grid connection. Type 552. Closer conplin, 0005 mfd: 8jze: 1}in. deep,
for feeding diode clreuit, QL15. inductance 700 micro: | *d reduction. Hyin. high, ln. wide. i’
henries, at 465 Kefs. LASKY'S 1/6 spindle. With fixing feet.
Band width of each of the above transformereis 7-20 Kc/sat | PRICE each. | 1 AgKY'S PRICE each.
2-20 Dbs Size :—3iin. high, 1lin. square. Supplied with Post 4d. extra Poat Bd.extra, 6/6 |
fixing screws and nuts. | . t . . I

LASK

Talon 6/6 o 12/6 B COIL PACK SCOOP
o — —_— No.1. 3

ALL YOUR RADIO VALVE REQUIRE-
MENTS AT LASKY'S

CARBON POT/METERS
All with long spindle, }, 1, I and 2 meg.

LASKY'S PRICE, less switch 3 3 each.
With switch 4/3 each. /
All postextra.

Short 8pindle and pre-set. PRICE 1/6 each. Post extra.

SMOOTHING CHOKES !

matres.
pletel;

assembled and wired. Bjze:
BRA i
LASKY’S PRICE

Postage 1/- extra: 19/11

Circuit available price 3/,

Yavebands. 12-35 metres ; 35-100 metres ; 200-550
{n. apindle, 1iin. long wavechange switch. Com-
din. X 4in. x 3in.

No. 2. Midget Coil Pack. 3 wavebands. B8tandard long,
medium and short. }in. epindle, 2in. long wavechange
switch. Complately assembled and wired. Bize: 3}in. X
bl A0 S v
ICE P e 1/- extra.

Circuit avallable, price /.. 27/6 2=t

ALL OTHER TYPES AND MAKES OF

COIL PACKS AVAILABLE

Osmor, Weymouth, Wearite, etc., etc.

SPEAKER
20 Mya. 40 H. 311

40 Mya. 8 H. 311 KL

;0 g/a 10 llH g :63 \ Metal, one side finish-
.
80 l[lla. 10-20 H. in ed gold, other side
7,6 | silver. Bize: 12in. x
108 | 19in.

b LASKY'S pe;
- 10/6 | PRICE 4‘/ 3 piece.
Postage extra Post 8d. extra-

RADAR INDICATOR UNITS TYPE 162C

BRAND NEW IN MAKER'S ORIGINAL WOOD CASE.
Contains 2 cathode ray tubes, one 6in. VCR517 and one
3in. VCR139. Also the following valves: three SP6l,
one 6J5, three EA50, one D1. Dozens of components.
coils, resistance, condensers. seven pot. meters, etc. En-
closed in metal case, size 12in. x 9in. X 19in. Weight 40 Tb.

LASKY'S PRICE
Carriage 7/6 extra. 79/6

METAL RECTIFIERS
Type RM1. 125 volts at 60 ma. Price, 3/11. Post 4d.
Type RM2. 125 volts at 100 m/a. Price, 4/3. Post 4d.
Any number can be used together,eitherinseries or parallel.

P.M. LOUDSPEAKERS
New and unused. First quality, All less o/trans.

12/11 8in.
1%/ 1o |
13/8 12in.

Pos'age extra on each spcakcr
ALL THE BEST MAKES AT THE BEST PRICES.|

EX-AM. RECEIVERS | RECEIVER
UNITS TYPE 25

The receiver section of
the TR1196 equipment.
'Easily converted to an
ail-wave receiver 8 valve
superhet. Valve line up:
two EF36, two EF39, one
EK32, one EBC33. Fuil
details and circuits sup-
plied free with each re-
ceiver.  Blightly solled
but  unused.

LASKY’S PRICE 35/ -
Carriage 3/8 extra.

The Receiver 25, less |

valves.
.8/6

EX-A.M. RECEIVERS
TYPE RI1481

IN ORIGINAL WOOD CASES.
Frequency coverage: 66-86
Mec/s. Description: Contains 11
valves; 1 V ., 1 VRA6,
4 VR53, 2 VRS54, 1 635, 1 V70,
1 VR57. Large tuning scale with
slow motion drive, 0-5 m/a.
tuning meter, R.F. and L.F. gain
controls, jack sockets for line
and 'phone. Totally enclosed in
metal case, grey enamelled, with
plated handles. Bize 18in. x
10in. x llin. Welght packed,
6411) Supplled complete with
circuit and calibration chart.
8olled condition 69
LABKY’S PRICE / each.
Carriage 10/- ex

ANTENNA RELAY UNITS
TYPE CBY/29125
BBAND NEW AND UNUSED. 1IN ORIGINAL CARTONS
§ Alr Corp: Contains an 0-3 m/a. moving
coﬂ meter, also reln.y, insulators, 0.76 amp. heating element.
switch, ete. A 50 pf. vacuum condenser 8 kV. working.
Fitted in black metal case, crackle tinished, size 4}in. x

5in. x 3jin.
12/6

LASKY’S PRICE
Carriage 3]8 extra.

LASKY'S PRICE
Postage 1/6 extra.

CONDENSER CORNER

3/6
8/
/3
/3
/11
f
/i
11
/11
11
‘11
/
2 L/
50 mfd. 50 v.w. 3
50 mfd. 350 v.w. /11
86 mfd. 350 v.w. AC. ...... 718

Postage ex'.rn..

BRAND NEW RADAR UNITS

Supplied in Wood Transit Case. Containing 23 brand new
valves: 15 EF30; 2 VR6G6; 3 EB34; 1 VR55; 1 VRS68;
1 EA50. Also a removable 45 Mc/e. 1.F. Btrip (Recelvlng
Unit Type 183). Hundreds of components Resistances,
Condensers, 12 Pot/Meters, Relays, Ceramic and Amphenol
valve holders, etc. Totally enclosed in metal case, black
finish. Overali dimensions 7§ x 13 x 21in.

LASKY'S PRICE £5/1 9/6 Carriage 7/6 extra.

TYPE ]/RA/l 30 WAT[‘S HEAVY DUTY
AMPLIFIER

Rack mounting, grey crackle finished. Uses KTZ63 and |
L63, teeding 2 KT66s in push-pull. Rectifier type U52.
Mewr and gwitch for chccklng all current readings. Panel
light, bass brilliance and gain controls, Bize: 19in. x 12in.
X 12in. on a chassis 4}in. high,

L &l
C:rilﬁgesn:inll)ffﬂng 25/-extra. £1 3/’ 1 9/ 6
J/RAJ2. 10-12 WATTS CHASSIS
AMPLIFIER

Uses an L63 feeding 2 KT61s in push-pull. Rectifler type
Us0. 8ize: 6in. x 17in. on 2in. chassiy,
LASKY’S PRICE
Carriage and packing 10/- extra.
Send 3d. stamp for further details of J/RA/1 and T/BA/2
Amplifiers,

OUTPUT TRANSFORMERS

Miniature Pentode (184, 384) /=
Midget Pentode, 40 M/a. . /3
Muiti-Ratio Standard /11
Push-Pull, 80 M/a. Ratios of 4 '8
Push-Pull for PX4's ....... e 12'6
80 M/a heavy duty, multi- ratlo . 1218
10 Watt muiti-ratio ,......... 16,11
30 Watt. 70 M a. Multi-ratio . 208
Bulgin intervalve '.nmsformers Ratio: 4 : 8 1 /%%
5:
Standard Pentode, 60m/a. . ...........0ieinan- /11 l
Postage extra.
FILAMENT TRANSFORMERS |
All primaries 230 volts 80 o.p.s. |
FIL 2,63 v. 1.5 a. 11
FIL3,63v.3a. . 38
FIL4,2v.2a ... /11
FIL/5,6.3 v. 4 a. 12/6

Special Transformer. 30 voita at 2 amps. with the following
tappings:—3, 4, 5, 6, 15, 18. 20, 24 and 30
volts ........... .... Price 19/6

All il trans. }/-extra perltem postage.

MAINS TRANSFORMERS

Al 200-250 volts 50 c.p.s, primary. Finest quality, fully
guaranteed.
MBA/8. 350-0-350 v. 80 M/a., 6.3 v. 3a.,5 v. 2 a. Both
filaments tapped at 4 volts. An ideal replacement. trags.
Price  18/6
5v.3a With
Price  27/6

4a

MBA/5 350-0-350 v. 125 M/n 6.3
mains tapping board ...

MBA/8. 350-0-350 v, 100 M 63v.3a,5v.2a: With
mains tapping board Price 22/8

Postage 1/@ extra per transtormer.

AUTO TRANSFORMER. TYPE AT/3
0-10-120-200-230-250 volte. 100 watts.

LA?KY'S 19/6

Postage 1/6.

ANTENNA ROD SECTIONS

Each section ie steel heavily copper plated. 12in. long and
{in. in diameter. Any mber of sections can be fitted
together. LASKY'S PRICE 2/ per doz.; @/- for 3 doz.;
11/- per halt gross ; 20/~ per gross. Postiree.

£7/19/6 |

DUAL WAVE
COILS
M. & L. T.R.F. AE. and HF.

LASKY’ I
Fostgo-exna - 9/ 11

Per
rair.

EX-A.M. COMMUNICATION RECEIVER
TYPE R1155

BRAND NEW IN WOOD TRANSIT CASE. Aerial*
tested before despatch. Supplied complete with 10 valves.
Circuit: B.F.0., A.V.C., R.F. Amp.. two I.F. stages, magic
eye.etc. b freqnency ranges lﬁ,b -7.5 Mc/s.; 7.5-3.0 Mc/s.

1.500-600 kefs.: 500-200 ke/s. ; 200-78 ke/s.

LASKY'S £1 2/10/_

PRICE
Carr.age (In wood case) 7/6 extra. Full modification data
and circult details supplied.

CRYSTAL DIODES
Supplied with circuit

LASKY’S PRICE h.
Pout‘:}sd.Pex}.ra. 3/11 -

VIBRATOR PACKS

For use with the P.C.R. Philips Cormmunications Receiver.
| 12-volt input. Supplied complete with vibrator and metal

rectiflers,etc.
LASKY'S PRICE
Carriage §/-extra. 39/6
TABLE MICROPHONE STAND
Two sections, chrome plated, Crackle finished base.

'LASKY'S PRICE
Post, packing 2/6 extra. 1 7/6

LASKY’S OWN TEST PRODS
Made for safety.

Fused test prods. Fully insulated pencil type with retract-
able point. Contactis only made when desired by pressing
top. Each prod contains a cartridge type fuse and spring.

Wire ends

LASKY'S 4/11 per pair (one red, one black). Post
PRICE 8d. extra.
TOGGLE SWITCHES
Single pole, double throw. Ex-Govt., btand new. Black
plastic finish.
LASKY'S PRICE each, ° Per doz.
Post extra. 1 /' 1 0/-

CATHODE RAY TUBES TYPE 3BPl1

American. Fitted In adjustable viewing tube, with green
calibrated perspex filter plate, mu-metal shield, base and
connecting cable. BRAND NEW. Black crackle finish.

LASKY'S 29/6

PRICE

CAR BATTERIES
By DELCO-REMY. Ex-American Army.
perfect, brand new and unused, in maker's original packing.
No. 1. 6-volt 140 A.H. aprox. 8ize: 7in. deep, 13in.

Carriage 3/@ extra.

wide, 8}in. high. In genuine hard rubber case.
|

LASKY’S PRICE
Carriage 7/@ extra. £4/1 9/6
No, 8. 6-volt 90 A.H. slze. 9in. wide, 7ln. deep, Hin.

high. In genuine hard rubber case.
LASKY'S PRICE

Carriage 7/6 extra. 87/6
MAINS DROPPERS
All types from 2/@ each. 12 assorted, 25/-.

Post free.

MIDGET YAXLEY SWITCHES
4 pole 2 way. Long apindle.

Y8
#ai‘GKE 2/11 Postage 3d. extra.

‘LA—RGE STOCKS OF RESISTANCES

ALWAYS AVAILABLE

All values.

MONEY BACK GUARANTEE

Everything ordered from Lasky’s ia’ guaranteed to be as®

I8 you are not more than satisfled return goods
tund.

advertised.
| tor cash re!

Absolutely

Pricesa:~—1/10th and 1/8th watt, 7id. each;.
} and § watt, 4d. each; 1-watt, 8d. each. Postage extra. :

il
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LANE PRECISION BUILT TAPE TABLE.

High fidelity high impedance
and erase heads in mumetal shields. Heavy
balanced flywheel giving freedom from ' wow *
and ‘‘flutter.”” Fast rewind. Heads are half-
track, giving one hour's playing time with |,200-
foot reel of tape. £16/10/-, plus carriage, etc.,
IOA-. Demonstrations at Deptford and Lewisham.
TAPE DECK AMPLIFIER UEé6. A six-valve
record-playback amplifier suitable for use
with high impedance heads. Features include
variable bass and treble lift, recording level
indicator and bullt-in oscillator supplying h.f.
bias and erase sufficient for the highest coercivity
tapes. Supplied in kit form, with punched chassis,
all valves, components, circuits and full instruc-
tions. £10/10/-, plus carriage 5/-.

TAPE DECK AMPLIFIER HNES, a five-valve
record-playback amplifier suitable for use with
high impedance heads. With built-in oscillator
supplying h.f. bias and erase. Supplied in kit
form, with punched chassis, all valves and com-
ponents, circuits and full instructions. £7/10/-,
ptus 5/- carriage.

AMPLIFIER ACIIIL.

record-pfayback

7 valves (including rectifier). 10 watts push-pull
output to 3 ohm or |5 ohm speaker. Supply
available for tuner unit, etc. High and low gain
inputs, Separate Bass and Treble controls.
Negative Feedback. Varley mains and output
transformers. Complete kit, with circuits and
instructions, including circuit of suitable local-
station quality cuner, £8/19/6, plus carriage 5/-.
MODIFICATION KIT UE2. Enabling the use
of Amplifier ACII1 as a high-quality tape
record-playback amplifier, for use with high
impedance heads. Incorporating pre-amplifier,
oscillator supplying h.f. bias and erase sufficient
for the highest coercivity tapes and recording
level indicator. in kit form, with all valves, com-
ponents, punched chassis circuits and full instruc-
tions, £4/4/-, plus 5/- carriage.
MAGNETIC RECORDING TAPE.
Grade A, 600ft., 21/ ; 1,200ft., 35/-. Scotch
Boy (Durex), 1,200f¢., 35/-. SPARE TAPE
REELS. 7in. (1,200ft.) plastic, 4/~ each.

High

Emitape,

MAGNETIC RECORDING HEADS.
impedance half track heads, in mumetal shields.
Record-playback, £2/10/-. Erase, £2/2/-.

LUSTRAPHONE MOVING COIL MICRO.-
PHONES. Type C5i. Response substantially
flat to 8 kefs. Impedance 20 ohms. Fitted with

switch, £5 each. Type CSI/Z. As above, but
impedance 200,000 ohms, £5/12/6 each.
AMPLIFIER 11/66. For those who desire good
quality raproduction at low cost. Valve line-up is
6J5-6J5-KT66-5Z4. Output 5 watts " Volume
tone and variable feedback controls. High grade
output transformer. Chassis completely isolated
from mains. Complete kit, including punched
chassis, all valves and components, with circuits
and instructions, £5/2/6. Amplifier wired and
tested, £6/2/6.

WIRELESS WORLD

DECEMBER, 1951

BROS.LTD

PLUGS AND SOCKETS. Pye angle, I/-;
Pye straighe, ILJ; B. & L. 5-pin, 1/6 ; B. & L.
7-pin, 1/9 ; B. & L. 10-pin, 2/3; Jones 6-way, 1/6 ;
Jones 8-way, /9 ; E.H.T. Single, I/- ; the above
prices include plug and socket in all cases. Pye
T-pieces, 9d. Pye connectors, 9d. Pye Angle
P. & S. to fit {in. cable, 1/3 complete.
MUIRHEAD SLOW MOTION DRIVES.
As used on G-units and R.1224A. Precision-made
and incorporating a slow-motion drive of the
order of 50 or 60 to one ; ideal for tuning or test
equipment, §/6 each.
MAT RESISTORS. 300 ohm, 250 wate, 2/3
each, 21/- per doz.

ACCUMULATORS. 2 v. 10 AH. In black
moulded bakefite case, unfiled but charged,
4/9 each.

WAFER SWITCHES, SP [Ow., 1/9; SP It w.,
2/-; 4 p. 2 w. midget, 14- ;3 SP 3w, I3
OGGLE SWITCHES. Arrow, D.P.D.T.,
Q.M.B., rating 250 v. 3 a., plated dolly and bush.
Brand new, 3/- each; 33/- per doz. Ditto
S.P.D.T., 2{3 each, 24/- per dozen. Black bakelite
D.P.D.T., 250 v. 3 a., 2/6 each, 27/- per dozen.
Ditto S.P.D.T., 1/9 each, 18/- per dozen.
BRIGHT ZINC PLATED CHASSIS. Two
sided with fixing flanges, 134 x 6 x 24in., drilled
for five-valve superhet, 2/9 each. Two-sided,

Il x 5} x 2in., drilled with ssven octal (l}in.)
holes, 2/9 each.

TINPLATE CHASSIS. Two-sided, 104 x 44
x 2in., undrilled, 2/9 each.

SPECIAL PURPOSE YALVES. VRII6, 5/-;

CV73, 4/-; 9003, 5/-; 954, 3-; CVII4), 6/6;
CVés, 6/6; VR136 (EFS4), 7/6; VU, 5/-;
VU133, 3/6 ; CV54, 3/6 ; EI148,3/6 ; VU33, 3/6 ;
El\‘/zss, 3/6 ; VU134, 9/6 ; VRESA, 4/6 ; MS/Pen,

SPECIAL OFFER. EL50 6.3 v. 8 watt output
pentode, 5/- each ; 55/- per doz. Side contact
valveholders to suit, 9d. each.

A REMINDER. In addition to the items
listed here, may we mention thac we also
carry large and comprehensive stocks of radio,
television and electronic equipment and com-
ponents by Acos, Avo, Belling & Lee, Bulgin,
B.S.R., Collaro, Colvern, Connoisseur, Decca,
Ediswan, Erie, Morganite, Osmor, Partridge,
Radiospares, $.T.C., Taylor, T.C.C., Varley,
Vortexion, Westinghouse, Whiteley, Wright
& Weaire and other famous manufacturers—
and, of course, a wide range of B.V.A, and
Tungsram valves and cathode ray tubes at
current prices.

PLESSEY
g

3-SPEED AUTO-CHANGERS.

Plays eight 78 R.P.M,, ten 33} R.P.M. or 45 R.P.M.
records. Replaceable double-pointed sapphire
stylus, £23/13 -,

DECCA THREE-SPEED GRAM MOTORS.
For 33%, 45 and 78 r.p.m. Instant single-lever
speed selection. For A.C. only, 100-250 v. 50 cycle
operation Price (incl. P.T.), £7/3/4.

DECCA TURNOVER PICKUP. A high
fidelity crystal pickup with turnover head (two
sapphires) for use on the above or other multi-
speed motors. Price (incl. P.T.), £3/19/4.
MAINS TRANSFORMERS. MTI, 250-0-250 v.
80 mfa., 0-4-6.3 v. 42, 0-4-5 v, 2 a,, 18/6 each;
MT2, 350-0-350 v, 80 m/fa., 0-4-6.3 v. 4 a,, 0-4-5 v,
2 a, 18/6 each; MT3, 0-30 v. tapped to give

13 different voltage outputs at 2 a., 18/6 each :

300-0-300 v, 120 m/a,, 6.3 v. 3 a,, 5 v. 2 a,, 22/6

each. All above_ transformers tapped, 200-220-
240 v. 100 w auto., 0-10-120-200-236-250 v
18/6 each,

I.LF. TRANSFORMERS. 465 ke. standard size,
3ti x 13in. x 1}in., 12/6 per pair. Small size,
2%in. x {tin.x lin., 13/6 per pair. Made for us
by a leading manufacturer.

WIRELESS WORLD DIARY 1952, Containing
80 pages of invaluable technlcal data. Get your
copy now, and avoid disappointment. With
leather covers, 6/1id. each, with rexine covers,
4/34d. each. (We also carry a full range of W/W

publications and reprints.)
TRF KITS.

Y

Complete with cabinet in ivory or brown bakelite,
three valves and metal .rectifier, chassis, loud-
speaker and all components and accessories.
For medlum and long waves. A.C. only, 200-
250 v. With circuits and instructions. Limited
number only. £5/15/-.

CONDENSERS (pFs). 2,4, 10, 15, 20, 30, 50,
75, 100, 160, 200, éd. each, 5/6 doz. 220, 300, 330,
500, 1,000, 2,000, 4,000, 4,500, 4,700, 9d. each,

1/6 doz.
HIGH-CAPACITY PRECISION MICA
CONDENSERS. By leading manufacturers.

Accuracy plus or minus 0.5 (point five) per cent
of stated value, Pure mica and copper foil.

(c) 0.035020uF, |/s; (d) 0.0407104F, 1/6 ;
(f) 0.065350uF, 1f6; (1) 0.0829104F, 1/6 ;
(g) 0.087460uF, 1/6; (h) 0.1084354F, 1/9;
(i) 0.1237504F, 1/9 ; (i) 0.1470004F, 1/9; (k)

0.205276,F, 2/-.

No further stocks sa). (b), (b!) or (e). Many close
tolerance standard values may be made up by
parallel- or other combinations of above, e.g.,
4) + 2 = luF; 2k + g = 0.5uF ; ¢ + f=0.1u4F
(A table of over |50 series and parailel combinations
of these condensers, invaluable on calculating
filter networks, etc., is available on receipt of
23d. stamp.)

CLOSE TOLERANCE SILVER MICA CON-
DENSERS. 0,000pF (0.01uF) plus or minus 2%,
Ideal for service bridges, etc., I/= each, 9/= per doz.,
£4/10/- per gross. |,000pF (0.001uF), + 1%,
1/3 each. 100pF (0.0001uF) 4- 1%, 9d. each.
HIGH STABILITY RESISTORS. 1% § w. :
1.5k, 8k, 9d. each; 1% 4 w.: |0k, 25k, 50k,
100k, 500k, I/- each ; 1% 1 w.: im., I/3 each ;
4k, 10k, 13k 45k, 55k, 250k, Im, 9d.
each ; . ¢ 120k, Im, I/~ each ; 5% 4 w. :
3.9k, 10k, 39k, 75k, 130k, 600k, 8d. each ; 59,
: 5k, 8Bk, 510k, 910k, [.8m, 2m, 9d. each ;
5% 2 w.: 10m, [Im, 12m, 14m, 50m, 100m, 1/3
each. We have at press date large stocks of
many of these values.

SMALL-SIZE PAPER CONDENSERS. 2uF
100 v. wkg., dimensions I}in.x I{in.x Jin.
Ideal for cross-over networks, etc., 4/6 per doz.,
45/- per gross, £14/10/- per thousand.

PAPER CONDENSERS. luF 500 v. wkg.,
24in.x 2in.x §in. Inverted mounting, b/- each,
9/- per doz., £3/12/- per gross. |uF 600 v. wkg.,
24in. x 13in. x lin. Upright mounting, 1/6 each,
I15/- per doz. £7 per gross.

HIGH VOLTAGE MICA CONDENSERS.
0.1uF 1,500 v wkg., by a leading manufacturer.
Bakelite cased upright mounting, 3in.x2%in.
x |#in. overall. Price 2/- each, 21/- per doz.

EXTENSION SPEAKERS.

In tasteful brown bakelite louvred cabinet and
incorporating an Flac Sin. P.M. speaker (com-
mended editorial columns this journal), and
volume control, £1/7/6.
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EX.GOVT. POTENTIOMETERS

| Woatt- |Spindle
Value Track age | tength |Price
50Q | Wiw 5 |Preset | 2/6
10002 W/wW | Preset | 1/9
500Q | Wiw (| 5/16in.| 19
1kQ | WiwW 3 in. | 2/6
kQ | wiw S tin. | 2/6
2kQ | WiwW 3 | Preset| /9
2kQ | WIW 6 @ 2/6
2k | WIW 6 $in. | 3/-
3kQ | WIW 5 Preset | 2/6
3kQ) | Carbon Trop. 2 #in 1/
5k | Wiw | Preset | 19
5kQ | WiW 2 fin. 2/6
5kQ | WiW S $in. 3/
5kQ | wWiw 5 din. 3/-
8kQ | wiw 5 | tin. ] 2/6
10kQ | WiW 4 lin. | 2/6
10k | Carbon Trop. 2 fin, 2/-
10kQ | Carbon [} Preset | 1/3
20k | WiW 3 { Preset | 2/-
20kQ | wiw 5 lin. { 3/-
20kQ) | Carbon Trop. 2 $in, 19
50k | W/W (earthed 3 $in. 2/6

slider) |
0k | Carbon Mini. | 4 in. 1/6
100kQ2 | Carben Mini. £ fin. | 16
200kQ2 | Carbon | fin. 19
500k} | Carbon Trop. 2 tin. | 16
500kQ2 | Carbon Trop. 2 4in, 1/9
500k} | Carbon Mini. 7 iin. 1/6
IMQ | Carbon For b fing | 2
All new and unused. Spindle diameter }in.

in all cases. Quantity prices on application.

SLEEVING. 2 mm. ociled silk, etc., 3/6 per 24
nominal yard lengths, assortad colours, 33/- per
two gross ditto.

METERS. All 2in.0-42a.D.C., %6 ; 0-8a.D.C.,
9/6; 0-20 a. D.C,, 7/6; 0-50 v. D.C,, 7/6;
0-300 v. D.C., 8/6 ; 0-500 mA. TH/C, 7/6.
SWITCHBOARD VOLTMETERS. Firstgrade
M.l, Meters in robust metal case. 0-5 v. A.C. or
D.C. (separate calibration for A.C.). Scale length
approx. 64in. Few only, 37/6 each.

PAXOLIN COIL FORMERS. 1in. long by
5{I6in. diameter. Also suitable for metal rectifier

sleeves, Approx. 50,000 available. £ per
thousand.

AERIAL RODS. Copper plated steel. Fit into
each other to make up any length aerial. Per

doz., 2/- ; per gross, 18/- ; per thousand, £4/10/-,
METAL CUTTING SHEARS. A robust tool,
one-inch blades, will cut up to 16 s.w.g. aluminium,
Per pair, 2/-; per doz. pairs, 21/- ; per gross
pairs, £11.

GERMANIUM DIODES. Latest sub-miniature
wire-ended glass-enclosed type, by aleading manu-
facturer. Minimum life 10,000 hours, low shunt
capacity, no heater supply required. Special
offer at 5/6 each, or £3 per dozen.
LAMINATION AND COPPER SHORT-
AGE. Small manufacturers and others with
winding facilities might profitably get in touch
with us, as we have a quantity of 500-2,000 cycle
transformers of all types, ideal as cores for rewind.
ROTARY TRANSFORMERS, Input 14 v.
D.C., output 600 v. 140 mA. D.C., 22/6 each.
Input 24 v. D.C,, output 300 v. |50 mA. and 150 v.
30 mA. D.C., 17/6 each.

BLOWER MOTORS. American make.
Nominal input 27 v. D.C. Shunt wound, with
field and armature windings brought out
separately, so can be put in series for higher
voltages. Will also work on A.C., 12/ each.
Tested ex-equipment.

CARBON HAND MICROPHONES. Type
No. 3. With G.P.O. type carbon insert, press
switch in handle, lead and jack plug. New and
unused, 5/- each.

L.F. CHOKES. 8H 120 mA American made,
13/9 each, American potted type, |.28H 130 mA.,
tested ex-equipment, 3/6 each,

PULLIN MOTORS, Type A/3R. For 24 v
D C. 34in.x2%in x2in., 8/6 each.

TRIMMERS. Miniature ceramic air-spaced
3-30pF, 6d. each Philips concentric type 3-30pF,
8d. each., Standard size ceramic air-spaced
trimmers, 30pF, 1/-; 50pF, 1/-; 75pF, 1/3;
ceramic compression: type trimmers, 50pF, 6d. ;
100 + 100pF, 1/- ; 200 + 500pF, 1/3 ; 1,000pF, 9d.
T.R.F. COILS. For long and madium waves.
With reaction winding, 6/9 per pair. Without
reaction winding, &/- per pair.

METAL RECTIFIERS. Type RM2, 125 v,
at 100 mA. Two in series required for mains
voltage. Price 4/- each ; 6 v. | a. half-wave (or
full wave with C.T. transformer), price 5/- each ;
i2 v. | a. bridge, 8/6 each.

ROTARY SELECTOR SWITCHES. Type
I0Df373-374. Sometimes described as impulse
relays. 24 v. Solenoid. 52 pulses for one rev.
Four position. Single stroke or continuous opera-
tion. Platinum contacts. 3/- each, or 15/- per
half-dozen,

STABILIVOLTS : Type NSI. Voltage stabiliser
and divider. Operating voltages 280 v., 210 v,,
140 v., 70 v, ; max. electrode current, 80 m.A
Each 10 -,

STABILIVOLT TYPE VSé8. Similar to
STV280/40. Operating voltages 280, 210, 140, 70 v.
Max. electrode current 60 mA. 7/6 each, or 78/-
per doz.

BAKELITE-CASED IGNITION SWITCHES:
type 5C/547. Will switch substantial currents at
low voltage ; many useful applications. 1/3 each,
13/- per dozen, £6/10/- per gross.

MINIATURE TANDEM POTS : 30 k, plus
I.5 k, with S.P. switch. Spindle diameter lin.,
spindle length 3in. from end of bush. 2/6 each.
VALVEH OLDERS : Ceramic : UX5 (807, etc.),
1/- each, 10/- doz. ; UX7 medium (1625, RK34,
etc.), I/~ each, 10/- doz. ; B?G (EF50, etc.), 9d.
each, 7/6 doz. Amphenol : Int. tctal, 9d. each, 76
doz. ; Br. 7p, 9d. each, 7/6 doz. ; Br. 5p, 9d. each,
7/6 doz. ; UX7 med., 9d. each, 7/6 doz. ; UXS, 9d.
each, 7/é6 doz. Paxolin : Br. 5, Br.7, UX4, UXS5,
UX6, UX7, éd. each.

AMPLION TESTMETER ;: 10 Ranges A.C. and
D.C. Up to 500v. A.C. and D.C. Resistance
up to 200,000 ohms, 1,800 ohms per volt A.C.
and D.C. Price £5.

P.O. TYPE JACK SOCKETS : 2 way shorting
type Ref. No. IOH/I739, special offer at I/~ each,

9/~ per doz.
LEX CONNECTORS : Ref. No.’s 5c/455
Overall dimensions when

plug, 5¢/591 socket.

joined 2}in.x 4in. For joining two lengths of
flex or cable. Price complete (plug and socket)
113 each, 12/- per doz., £6 per gross.
CATHODE RAY TUBES. 5CPI, Electrostatic
intensifier-type C.R.T., diameter 5in. max. second
anode voltage 2 kv., max. intensifier anode
voltage 4 kv,, medium persistence screen. Brand
new in original crate or carton, 22/6 each.

OIL and RADIATOR TEMPERATURE
INDICATORS. By leading aircraft instrument
makers. These are sensitive moving coil instru-
ments, with centre-tapped moving coil. Each 3/9.
TELEVISION MAGNIFYING LENS. 9in.
clear, 55/- ; 9in. filter, 60/- ; [2in. clear, 75/- ;
12in, filter, 80/-, Carriage and packing 5/- each,
all eypes,
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S.W. TUNING CONDENSERS., 50p F max.,
3-hole fixing, spindle diam. {in., spindle length lin,,
1/6 each. 160p F (0.00016uF) max., upright meg.,
with 4 fixing feet, spindle diam. }in., spindie
length I4in., 2/3 each.

TWO-GANG CONDENSERS, .0005uF, with
fixing feet. Size 2iin,x2%in.x [§in. Spindle
diameter #in., spindle length lin., 7/9 each,
Midget two-gang condensers .0005uF with trim-
mers. Size l4in.x 1in. x 2}in. Spindle diameter
$in , spindle length lin,, 8/6 each.

HEATER TRANSFORMERS. Prl. 230 v.,
Sec. 6.3 v. 1.52a.,7/6 ; Pri. 230 v. Sec. 12 v, | a,,
7/6

16.

POTTED TRANSFORMERS. Pri 230v 50cps
Sec. 0-325v 60mA. 0-6.3v 500mA. Size 3in. x 3in.
% 2%in., upright mounting. 12,6 each. Ex unused
equipment.

We wish our many friends
athomeand overseas a Happy

TECHNICAL BOOKS : Television Receiving
Equipment, by Cocking, 18/6. Radio Data Charts,
abacs for receiver design, 8/-. Magnetic Tape
Recorder, design and construction, by Cheeseman,
3/9. Cathode Ray Tube Traces, by Moss, |I/-.
Electrophysiological Technique, by Dickinson, |3/-.
Radio Charts No. |, a mqdern supherhetfor A.C./
D.C. mains,2/9. Radio Charts No.2, a high fidelity
push-pull amplifier for A.C., 2/9. Audio Hand-
book No. |, amplifiers, test and servicing, 3/9.
The Williamson Amplifier, 3/9. Brimar Valve
Manual, 5/3. Ediswan—Mazda Valve Manual, I/3.
Mullard Valve Manual, 5/3. Marconi Osram
Valve Manual, 5/3. Television Explained, by
Miller, 5/6. Television Servicing Manuai, 4/9.
A Comprehensive Radio Valve Guide, by May,
5/3. W/W Radio Valve Data, 3/9. The De.Luxe
Home Built Televisor and Radiogram, by Flack,
6/9. Radio Circuits, step by step survey of
superhet receivers, by Miller, 5/6. W/W Guide
to Broadcasting Stations, 2{3. Above prices
include postage in ail cases.

CARBON RESISTORS : Large and comprehen-
sive stocks at following prices : } w., 4d; + w., 5d;
! w., éd.; 2 w, 9d.; 4 w., I/- each. Among the
values available at press date are the following :
$ w : 10, 20, 22, 33, 39, 43, 51, 56, 68, 82, 100, 150,
180, 220, 270, 300, 330, 390, 430, 450, 470, 560,
680, 700, 1 &, 1.5k, 2.2k, 2.4 k, 2.7 k, 3.2k, 3.3 k,

k k k

39k, 4k, 47k,56k 62k 68k, 8k, 10k, 12k,
15 k, 18 &, 20 k, 22 k, 25 k, 24 k, 27 k, 30 k, 33 &,
36 i, 39 k, 40 k, 47 k, 50 k, 56 k, 60 k, 62 k, 68 k,
100 k, 220 k, 270 &, 330 k, 350 k, 390 k, 470 k,
500 k, 560 k, 600 k, 680 k, 750 k, 820 k, | m, I.5 m,
2m,22m, 3.3 m, 47m, 6m; 4w :I10, 12, 13,
20, 22, 27, 30, 43, 68, 100, 120, 130, 150, 270,
300, 390, 400, 470, 500, 560, 680, 750, | k, I.5 k,
22k, 24k 3.2k, 39k, 47k, 5.1 k, 6.2k, 7.5k,
82k, 10k, 12k, I3k, 15k, 16k, I8k, 20 k, 25 k,
39 k, 40 k, 50 k, 60 k, 100 k, 350 k, 400 k, 470 k,
500 k, 560 k, 600 &, 680 k, 820 k, | m, 1.5 m, 2 m,
22m,2.7m, 47 m; [ w. : 20,27, 33, 50, 56, 68,
82, 120, 240, 330, 470, 750, 820, | k, 1.2 k, 1.5 k,
1.8 k, 2.2 k, 2.4k, 3k, 3.9k, 47 k, 68 k, 8.2 k,
10 k, 18 k, 20 k, 24 k, 30 k, 33 k, 50 k, 68 k, 70 k,
80 k, 100 k, 330 k, 470 &, 680 k, 750 k, | m, 1.2 m,
1.8 m, 3.3 m; 2w : 47, 220, 250, 270, 470, 600,
680, I k, 1.5k, 3 &, 3.3 k, 43 k, 4.7k, 6 k, 6.8k,
8.2k, 10k, 18k, 22 k, 27 k, 30 k, 47 k, 50 k, 68 k,
680 k ;-4 w. : 2,7 k. 20 k, 40 k, 56 k, 68 k, 240 k,
470 k,

JUNEERO MULTI-PURPOSETOOL WITH
XACTO SLIDE GAUGE,

BENDING DIE
FOR STRIP _ » L
~8 PROTRACTOR
BENDING JIG ~’ SUOE PLATE
fOR ROD PUNCH FOR STRIP

AND METAL

VICE TO HOLD ROD FOR
. SCREW CUTTING

Some months ago we offered you a tree supply
of strip and rod to enable you to try the above,
which is priced at £1/76 ; we also offered to re-
fund the cost if after one week's trial you did not
think it worth the price. We are pleased to be
able to state that not one of the many pur-
chasers asked for a refund. We now repeat the
offer. Among the other Juneero items, of which
we carry a complete range, are the Engraving
Tool, for A.C. 200-240 v., for engraving on metals,
plastics, etc,, at 12/6 ; and the Punching and
Rivetting Jig, at 7/6,

ALL GOODS NEW AND UNUSED OTHERWISE STATED. GOODS SHOWN AS EX-EQUIPMENT
HAVE BEEN FULLY TESTED AND ARE IN GOOD WORKING ORDER. PLEASE ADD POST
OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME AND ADDRESS. POST ORDERS

TO OUR DEPTFORD ADDRESS.

GARLAND BROS.

CHESHAM HOUSE, DEPTFORD
BROADWAY, S.E.8
TELEPHONE : TIDEWAY 4412/3

EARLY CLOSING THURSDAY, OPEN ALL DAY SATURDAY

LTD

§ OBELISK PARADE, LEWISHAM,
SE.1I3
TELEPHONE : LEE GREEN 4035
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Best Buy
at
Britain’s

ERSKINE OSCILLOSCOPE TYPE |/B.
A few of these excellent little scopes as adver-
tised previously, still available. Contained in a
neat black. metal case size 73in. x 54in. x 1lin.,
complete with tube and valves and ready for
operation on 200/250 volt A.C. mains. All
brand new and boxed. They should be invaluable
to the service engineer, experimenter, schools,
etc. As the price is only £10/10/0, plus 5/- car-
riage and packing. Full details available on receipt
of 5.A.E.

COMMUNICATIONS RECEIVER R.1155.
A first rate superhet. communications receiver
capable of giving good quality reproduction of
local stations as well as being ideal for reception
of that elusive DX short wave station. Full
circuit and operational details as well as conver-
sion to A.C. mains operation are contained in the
revised and enlarged ** Wireless World ** Igaflet
which is supplied with each set or available
separately at |{3, post paid. .

The receivers are in brand new condition and
perfect working order and are moderately priced
at £11/19/6, carriage and packing in original
transit cases 10/6. Any set gladly demonstrated
to callers.

RII55 POWER PACK AND OUTPUT
STAGE. Enables this receiver to be operated
direct from A.C. mains. Just plug in and connect
low impedance speaker. (Note—speaker not
supplied), £3/19/6, carriage paid. This unit is
manufactured by ourselves from new components
and valves and assembled in a neat black A.M.
case, size 84in. x 64in. x 4in. All the necessary
leads and piugs are supplied and included in the

price.

BAKELITE EXTENSION SPEAKER. Cream
zabinet, size 6}in. x 64in. x 3in. Containing a
5in. Rofa speaker, 2/3 ohms. Brand new and
boxed, 22/6. For callers only.

WIRELESS WORLD
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CHARLES BRITAIN (RADIO) LTD.

11, UPPER SAINT MARTIN'S LANE, LONDON, W.C.2

(Three minutes from Leicester Square Tube Station up Cranbourne Street)
Telephone: TEMple Bar 0545

Shop hours 9-6 p.m. daily (9-1 p.m. Thursday).

10/6, per dozen. 50 mfd. 25 v. single hole fixing
can at 10/6 per dozen. 25 mfd. 25 v. wire end
cardboard tubular, 15/-perdozen. Allbrand new.
Minimum quantity | dozen.

ELECTROLYTIC CONDENSER. 16 mfd.
350 v. working, metal can type, well known make,
type CE26L. Brand new at 4 for 10/6, post paid.
Minimum quantity is four. 12-12 mfd. 350 v.
working, CE34LF, small tubular alluminium can
type at 3 for 10/6, post paid.
PORTABLETESTING INSTRUMENT. These
multimeters are perfect, brand new and con-
tained In manufacturers original boxes. The
instrument is a moving coil, volt, ohm, millia-
meter, complete in an attractive carrying case
with handle. The dial is calibrated for readings
of 0-1.5 v., 0-3 v., 0-60 mfa. and 0-5,000 ohms.
Further ranges may be added as desired. A
range switch is incorporated and the basic move-
ment is 6 mfa., 250 ohms resistance. Our price
is 15/-, plus 1/6 post and packing.

SIMPSON DUAL-RANGE OHM-METER.
Brand new American instruments. Incorpor-
ates 24in. moving coil meter, ranges 0-2000 and
0-200,000 ohms, 52/6, post paid.

CAR BATTERY. American made by Reading,
6 v. 90 AH., 73in. x B8}in. x 7in. Brand new and
in original packing, 79/6, plus 5/- carriage.
BATTERY CHARGER. Contained in black
crackle case size 6in. x 7in. x |2in. Includes
a heavy duty transformer, metal rectifier, 0-5
ammeter, on/off switch and two Slydlock fuses.
230 volts 50 cycles input, output 4 amp. 6 or {2
volt battery. The transformer, etc., is conser-
vatively rated and the whole unit is of sturdy
construction and super quality. Made to a very
stringent specification this equipment is well
worth the price of £4/19/6, plus 5/- carriage and
packing. In Brand New Unused condition.

Open all day Saturday

with circuit diagram. Price (less dynomotor),
£4/10/0, carriage paid. In brand new condition
and contained in black crackle cases.

RECEIVER TYPE A battery operated
superhet. covering 4.2-7 mcfs. and 19-31 mc/s.
Operates as a double superhet on the |10 metre
band. Complete with nine valves and circuit
diagram. In new condition. Only 45/-, carriage

paid.
45 M/CS. “PYE" STRIP. A ready made
vision receiver for the London frequency. Use
six EF50 valves and an EA50. Circuit data pro-
vided.? Less valves 37/6. WIth all valves, 57/6,
plus 1/6 post and packing.
24 VOLT EXTRACTOR FAN. For operation
from 24 volt A.C./D.C., but will function from the
mains when fitted with a suitable dropper resis-
tance. Has many uses: ventilation purposes,
as a hair dryer, etc. As new, only 12/6, plus 1/6
post and packing.
EX-R.A.F. U.H.F. ANTENNA. This con-
sists of an EA50 untuned detector stage mounted
on a moulded streamlined base. The coppef
antenna measures 22.5 cm. All connections are
brought out to a 3-pin screened connector.
These units are brand new and boxed. Only
5/-, post paid.
METAL RECTIFIERS. 12 v. 2 a., full-wave
bridge, 12 /6, plus 6d. post. Miniature H.T.
rectlfiers type RM2, 125 v. 100 mfa., 4/3 each,
or 2 for 8/-. RM3, 125 v. 120 m/a., 5/- each,
or 2 for 9/6, plus 6d. post on one or two. Selen-
ium rectifiers, 150 v. 40 m/a., 3 for 10/, post paid.
230 v. 60 m/a. at 2 for 9/-, post paid.
EF50 (VR?1). Red American Sylvania types at
8(6 each. Brand new. British types also avail-
able at 5/- each tested.
SPECIAL PURPOSE VALVES. -VT501 (TTI1)
VRI36J§EF54). 6/6. El148, 2/6

S/-. 954, 2/6.
VRé5a (SP41), 3/-. Hundreds of other

DE LUXE MODEL EXTENSION
SPEAKER. Walnut cabinet containing

=,

a 6%in. Rola speaker and fitted with volume
control. Size 12in. x 104in. x 6in. Price
only 35/-, plus 2/6 carriage and packing.
MAINS TRANSFORMERS. Three
types, all standard primaries. Universal
mounting. (1) 350-0-350 v. 80 m/a.,0-4-6.3 v.
4a.,0-4-5v.2a. (2)250-0-250 v. 80 m/fa,,
0-4-63v.42.,04-5v.2a. (3)30v.2a.
tapped at 3 v. 5v., 6 v.,8v,9v, 10v,
12 v., 15 v., I8 v., 20 v., 24 v. Ail these
transformers are brand new and boxed,
fully guaranteed and priced at 18/6, plus
9d. post... B

SPECIAL OFFER. Manufacturers surplus
transformers—standard tapped primary.
375-0-375 v. 200 m/a., 6.3 v.8 a,, 5 v. 3 a.,
4v.2a.,4v.2a. Size 44in. x 4fin. x 5in.
Semi-shrouded drop-through type. A
bargain offer at 39/, plus 1/6 post and
packing.

FILAMENT TRANSFORMERS. 230
volts 50 cycles primary. Secondary 6.3 v.
1.5 amps, price 7/6, post paid.
MANSBRIDGE CONDENSERS. 10
mfd. 1,000 volt test. Size 3§in. x 3in. x 2in.
Will work at 600 v. D.C. Price 3 for 10/6,
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types in stock. Post 6d. for |-4 valves
SPARE C.R.T.s. For Erskine 'Scope
Type |/B as- advertised by us. G.E.C.
Type E4103/8/4. Brand new and boxed
only, 22/6 each, post paid.

Mu-metal Shield for above tube 3/6 extra.
Holder for same 1/-. These two items only
supplied with tube.

EX-GOVT. CHOKES. 20 H. 80 m/a.
350 ohms, 6/6. 30 H. 100 mfa., 12/6.
Both types are upright mounting and very
conservatively rated. /- each postage.
6in. MAGNIFYING LENS. Super
quality oil filled perspex. Enables you
to have a large picture with the VCR97,

VCR517 and 5CPI, etc., tubes. Special
price of only 22/6 each, plus 1/6 post and
packing.

DIFFERENTIAL MILLIAMMETER.
Moving coil 15-0-15 mja. Centre zero
24in. Bakelite case. Brand new and
boxed, 10/6, post paid.

‘DECCA THREE-SPEED GRAM.
MOTORS. For 33, 45 and 78 r.p.m.,

‘A.,.g.u‘only, 100-250 v. 50 cycles. Price

USEFUL PUBLICATIONS. ‘“lnex-

post paid. These are brand new and boxed.
TROPICALISED MANSBRIDGE CONDEN-
SERS. 10 mfd. 1,000 volt test, 600 v. working.
Similar to above, but superior finish. Price
3 for 15/-, post paid. Brand new.
ELECTROLYTIC CONDENSERS. 16 mfd.
at 500 v. working, 600 v. surge. 3 for 11/6,
post paid. These condensers are tall can type,
single hole fixing. _Minimum quantity by post
is three. Rl

MULTIPLE BLOCK CONDENSERS.
trolytic, 8 x 16 x 4 x 4 x 6 mfd.
working.
post paid.
BLOCK CONDENSERS. Electrolytic 8 mfd.
500 v. working. Three for 9/-, post paid.
BIAS CONDENSERS. 20 mfd. 50 v. D.C.
working, small can type, single hole fixing at

Elec-
All 450 volt
49, plus 9d. post or two for 10/,

NEW EXIDE ACCUMULATORS. 2 volt
15-20 AH, in black bakelite case, size 6in. x |2in.
square. Brand new at 4/6 each, plus 9d. post.
PHILCO CAR RADIO. 200-550 metres.
For 6 volt operation. Valve line up: two of
EF39, one of ECH35, one of EBC33, ode of EL32,
one of 6X5 and a 6 volt vibrator. Unusually
powerful and selective, as an R.F. stage Is incor-
porated. A built in 6}in. speaker is included.
Our price £10/10/0, plus 5/- carriage and packing.
In perfect working order.

SHIPPING AND TOP BAND. Listeners to
these bands will be pleased to hear that we can
once again offer a Command Set with a frequency
coverage of 1.5 to 3 mcfs. (100-200 metres).
These follow the same specifications as the other
types of Command Receivers and are complete

other gear which we have in stock.

Personal Callers should note that it is impossible to convey in this advert.
the enormous range of components, valves, C.R.T.s test equipment and

When in town pay us a visit and you will be surprised and deligh_ted at the
astonishing variety of goods we have to offer at keen competitive prices.

\ —
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CHARLES BRITAIN (Radio)

",
LONDON. W.C

pensive Television ' gives all the ‘“‘ gen”
on 6in. televisors and the * Easybuilt”
Televisor gives the ‘“gen’’ on 9in. and |2in.
magnetic televisor. Both publications 2/9 each,
post free.
R.C.A. WAVEMETERS. We have just® a
few of these which we are offering to callers only
at £4/19/6. These are without valves, but com-
plete with precision | mcfs crystal. The fre-
quency range is 2.5-5 mefs. on fundamentals, and
the dial is calibrated every kilocycle.
INDICATOR UNIT CHASSIS, various
types, all filled with pots, vaive and tube holders,
resistors and condensers, etc. For callers only
at 12/6 each. A real snip.

TWO-VALVE T.V. PRE-AMP. CHASSIS,
uses two EF50s, less valves at 7/6, plus |/- post

and packing.
Ltd.
N

N'S L ANE

UPPER SAINT MARTI ,
.2 TEMple gar 0545
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MAINS
TRANSFORMERS

These transformers are all
famous radic manufacturers’
surplus and are fully inter-
leaved, impregnated and
guaranteed.

Primary 200-250 v. P. & P. on
each 1/6 extra.

300-0-300, 100 mA, 6 volt 3
amp, 5 vole 2 amp., 17/6.
320-0-320, 100 mA, 6 vole 3 amp.,
S volt 2 amp., 17/6.

320-0-320, 120 mA, é volt 4
amp, 5 volt 2 amp, 25/-.
280-0-280, 120 mA, é v. 6 amp.,
5v. 2 amp. Less fixing clamps,
18/6.

250-0-250, 100 mA, 6 v. 3 amp.,
4v.3amp., 4v.3 amp, 17/6.
250-0-280, 60 mA, 6 v. 4 amp.
(to be used on common heater
chain with 6 X 5 rectifier), 13/6.
280-0-280, 80 mA, 6 v. 3 amp,
4 v. 2 amp, drop-through, 14/-.
Drop thro’, 350-0-350 v. 70 mA,
6 v. 2.5 amp, 5 v. 2 amp, 14/6.
Semi-shrouded, drop-thro’ or
upright mounting 280-0-280 8C
mA, 4 v. 6 amp, 4 v. 2 amp,
12/6.

Auto-wound H.T. 280 volts at
360 mA, 4 v. 3 amp, 2 v. 3 amp,
or 6 v.3 amp. Separate 4v.3amp
rectifier winding (upright or
drop-through), 10/6.

350-0-350, 120 mA, 4v. 6 amp,
4 v. 3 amp, drop-through, 21/-.
Auto-transformer, various
combinations of voltagesincluding
110 v. 70 wate, and 3/4 volts
windings at | amp, 2 volt | amp,
drop-through or upright mount-
ing, 10/6.

Heater Transformer Pri. 200-
250 v., 6 v. 14 amp, 6/- ; 13 v. |}
amp, 6/-; 2 v. 2f amp, 5/-.
P. & P. each 9d.

ELECTROLYTIC
CONDENSERS

16 + 16 mfd. 450 v. wkg., 5/6.

50 mfd. 25 wkg., /9.

100 mfd. 12 v. wkg., IZJ.

50 mfd. 12 v. wkg., /6.

25 mfd. 25 v. wkg., /2.

16 X 8 mfd., 450 wkg., 4/-.

8 mfd. 450 v. wkg., 2/6.

250 mfd. 12 v. wkg., 1/3.

16 mfd. 500 v., 4/~

8 mfd. 500 v., 3/-.

8 X 8 mfd. 450 wkg., 3/6.

32 mfd. 350 wkg., 2/6.

32 + 32 mfd. small tube tag ends
200 v. wkg., 2/-.

16 + 8 mfd. 350 wkg., miniature
tag end, 3/-.

P.M. SPEAKERS

with less

trans. trans.
= 11/6
15/-  12/6
14/6  11/6
17/-  14/6

peaker Field Coil,

ohms, 17/6. .

P. & P. on each of the above
If- extra.
Constructor’s Parcel. Com-
prising chassis 10f X 5% X 2in’
with speaker and valve holder
cut-outs, 5in. P.M. speaker with
transformer, twin gang with
trimmers, pair T.R.F. coils long
and medium iron cored, four
valve holders 20K volume con-
trol and wave-change switch.

Post paid 21/-.

Volume Controls, by famous
manufacturer. Long spindle less
switch, 5 k., 50 k., 500 k., | meg.
2/6 each, P.-& P. 3d. each.
Frame Blocking Oscillator
Transformer, 4/6.

Terms of business : Cash with order.

WIRELESs WORLD
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RADIO & TELEVISION COMPONENTS

CONSTRUCTOR'S PAIRCEL
comprising 5-valve superhet chassis with

transformer LF., valve holder and
transformer cut-outs, size 1353
% 24in., with L.M. & S. scale
size 7 X Sin. Back plate,
two supporting
brackets, drivedrum
pointer two speed
spindle, spring, three
pulleys and five
international Octal
valve holders, 11/6, post paid.

Pensolda 6 voit Light Weight
Soldering Iron, weight 3%
ounces complete with |} yards
circular flex, 8/6. Post & pack. I/f-.
Complete with suitable heater

cransformer  Primary  230/250
volts, 10/6. Post & pack. §9.
Transformer not sold separately.

P.M. Focus Unit. For any 9in. or {2in. tube, except

Mazda 12in., state tube, 12/6.

P.M. Focus Unit. For Mazda 12in., 15/

Three Wave-Band Coil Pack,
iron cored colls, 16-50, 180-550,
1.000-2,000 metres. LLF. fre-
quency 465 Ke. Size, 4{in. X
1fin, X 23in., 24/~, post pald.
Double ended perspex trimming
tool given free with each pack.

To the

purchasers of

the above parcel,

” coil pack at the
reduced price of 17/6, post

paid.

Cabinet.

Walnut Bakelite

{42in. X 10%in. X 8in., complete
with S5-valve superhet chassis,
three wave-band scale, back
plate, drum, 2-speed spindle,
four pulley wheels, two springs,
four brown knobs, and back,
25/-, post paid.

T.V. Chassis. Size 9% X 94 Xx 3iin., 3/-.
Standard 465 Kc. L.F."s. Q.120 iron cored, 34 X {§ X I3in.,

per pair, 10/6.

MAINS or BATTERY SUPERHET PORTABLE COILS. Comprising
medium wave frame aerial and long wave loading coil, used as aerlal coils.
Midget iron cored screened L/M osc. coils, complete with circuit I.F. frequency

465 Kc., 9/6

6 IRON /CbRED LONG, MEDIUM and SHORT SUPERHET COILS
coupling winding on all bands, 13.5-50, 180-550, 1,000-2,000 metres, complete

with circuit, 8/6

METAL RECTiFIERS, 250 v. 60 mA, fatest midget Selenium type, 6/6 post pd.

OUTPUT TRANSFORMERS.

Standard type 5,000 ohms imp., 2 ochms

speech coil, 4/9 ; Push-Pull 6 v. 6 matching [0 watt 2 ohms speech coil, 6/9.
42-1 speech coil 2 ohm with extrafeed back winding, 4/3 ; Miniature 42-1 2ohm

speech coil, 3/3.
SET OF 3
** volume,"” is6.

6-pin 6 volt synchronous vibrator
6 volt standard 4-pin vibrator .....
Yibrator transformer 250-0-250 80

mA. 6 volt. Pri.

ROWN KNOBS marked '‘wave change,” * tuning,’”’ and

EXTENSION SPEAKER CABINET

Polished in a pleasing light and dark shade. Completg with an 8" P.M.
Rubber feet and back. Size 10” x 10” x 4}”, 22/6é post paid.
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TELEVISION MASKS

White Rubber. 9in. with glass,
10/6. White Rubber. [2in. with
glass, 15/-. 1Sin. white rubber
mask, soiled, 12/6, plus If- P, & P.
Midget Components. Twin
gang zin, diameter, %in. long.
(The dimensions of this gang
are slightly deeper than a stan-
dard volume control). Pair
Medium and Long iron cored
T.R.F.  Coils {in. long X {in.
wide complete with a 4-valve
all-dry circuit, tuning scale and
pointer knob. All the items 10/~
post paid.

All - Dry A.C. Mains Supply
Unit, size 3iin, long X 2iin.
wide X Iin. deep. We can
supply a complete all-dry cir-
cuit, using the above Midget
Components to incorporate the
above Power-Unit, 19/6, post
paid with circuit.

Midget Bakelite Cabinet. 7in.
X Siin. X Sin. ¢/w S-valve Sth.
chassis med./long wave scale
and back (takes std. twin gang
condenser and 3}-in. speaker),
I5/-. P. & P. 1/6.

Line and Frame Coil Assem-
bly. Frame coils wound but
not fitted (full instructions sup-,
plied). High impedance frame ;
low impedance line, matching
S-1, 8/6.

Wave Change Switches. 6-
pole 3-way, 2/-; 4-pole 3-way,
1/9 ; 5-pole 2-way midget, /9 ;
S-pole 3-way, 1/9 ; 3-pole 3-way,
1/9 ; 2-pole I-way midget, 13 ;
2-pole l-way, 1/3 ; 9-pole 3-way,
3/6. P, & P. 3d. each.
Pre-Aligned Midget 465 Kc.
Q. 120, 9/- per pair, post éd.
Miniature 465 Kec. I.F.s. Q.120,
per pair, 10/-.

465 Kc. Midget 1.Fs. Q.120,
size lzin. long, lin. wide, 2in.
deep, by very famous manufac-
turer. Pre-aligned adjustable
iron dust cores, per pair, 12/6.
Iron Cored 465 Kc. Whistle
Filter, 2/6.

Valve Holders. Paxolin inter-
national octal, 4d. each. Moulded
international octal, 7d. each.
EF50 ceramic, 7d. each. Moulded
B7G slightly soiled, éd. each.
Line Cord. 3-way 0.3 amp,,
180 ohms per yard, 1/3 per yard.
Ceramic P.F.S. 3 cach of the
f27lélowing : 330, 220,'180 and 82,

Trimmers. $-40 pf., 5d.;
10-110, 10-250, 10-450 pf., 10d.
Three bank, S0 pf., 1/3. Four
bank, 50 pf., 1/8.

Twin Gang .0005 Tuning
Condenser, 5/-. With trim-
mers, 7/6., Post and packing 6d.
Twin Gang Midget .00037
with perspex dust cover and
trimmers, 8/6. Post and pkg. 6d.
Mains Droppers. 0.3 amp.
460 ohms, tapped 280 and 410,
1/6 ; 0.2 amp. 717 ohms, tapped
at 100 ohms, vitreous, /6 ;
0.3 amp. 950 ohms, tapped 700
and 825, 2/6 ; 0.2 amp. {,000
ohm, vitreous, tapped, 2/6.
P. & P.on’cach 3d.

Volume ¢ Controls by famous
manufacturer. ‘Long spindle and
switch 1 4, | and 2 meg., 4/-
each ; 20, 25 and 50 k¥, 3/6 each.
Post and packing 3d. each.

THIS MONTH'S
OUTSTANDING
OFFER *

Volume Control. Re-
moved from chassis with
mounting bracket i meg.
with switch, 2/-, post paid.

charge is not stated please add éd. up to 10/, I/- up to £1 and 1/6 up to £2.

Dispatch of goods within 3 days from receiptbof order. Where post and packing
All enquiries and Lists, S.A.E.

23 HIGH STREET (Opposite Granada Cinema,) ACTON, W.3

Hours of Business : Saturdays 9—86 p.m. Wednesday 9—I p.m. Other days 9-—4.30 p.m.

Telephone: ACOrn 5901
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ELECTRIC IGNITION TESTER TYPE
V.E.D. PATT. 56352, MADE BY ENGLISH
ELECTRIC
A cathode ray tester employing an entirely new technlque
in ignition testing of internal combustion engines. Enabies
the electrical performance of the entire ignition system to
be observed on the screen of the Cathode Ray Tube. while
the engine is running. WII operate from 6. 12 and 24 volts
D.C. or 230 v. A.C. Built into a black crackle case with
hinged front and carrying handle. Dim.: 15} x 8} x 11}in.

CLYDESDALE'S CARRLAGE
PRICE ONLY £35 PAID
Ex-U.S.A.A.F. in original carton

COMBINED PRESSURE AND VACUUM
PUMP

1377/3798, made by G.M.C./Delco (U.S.A.). 24 v. D.C
11.2 a., 6,600 r.p.m., } h.p. motor, with vacuum and pressure
pumps, whole assembly 12 x 7§ X 7in. S8hock mtd. on board
14} x63 x Hn. Accessories include conn. nozzles and
Schwein regulating valve.

CLYDESDALE'S CARRIAGE
PRICE ONLY £4 O 4 0 o PAID

COOLANT PUMP BY PACKARD U.S.A.
A turbine type pump, directly driven from semi-bail jolnt,
spline socket (by motor not supplied) clockwise rotation
with safety valve, sludge vent, etc.

Dia. of turbine 6in., dia. of pump chamber 8}in., depth 2ln_
Inlet and outlet dia. 1§in. Overall dim.: 11} x 7} x 13in,
CLYDESDALE'S CARRIAGE
PRICE ONLY 49/6 PAID

FEATHERING PUMP 5U/402
Driven by a 24 v. D.C. motor type 2801, through 2.1 reduc-
tion gear, fluid moved by two 12-tooth wheels. Bafety
valve fitted, Overall dimensions 12{ x 6 x 6in. Pumping
rate, lubricating oil 2 gals. per min. approx. Air pressure,

40 1bs, per sq. in. OQil pressure, over 100 lbs. per &q. in.
Inlet }in, Outlet §in.

CLYDESDALE'S CARRIAGE
PRICE ONLY -~ £2 . 10 . o PAID

PUMP DESSICATOR ADM. PATT. 12128
FOR TELESCOPES AND BINOCULARS
Hand operated complete with spare gel cell and conn. tubes.
Stroke cap. 480 ccs, fitted humlidity gauge, reads 10/100 per
cent., vacuum gauge 0/30in. In wood transit case 19§ %

12 9in.
CLYDESDALE'S CARRIAGE
PRICE ONLY £5 O 10 J o PAID

HAND GENERATOR 10 WATT Mk. Il
Designed for W8.48 and WB.JR driven by two handles,
complete with operator's seat. Speed should be 50/70r.p.m.

Smoothed outputs: 162 v. 60 mA., 3.1 v, 3 a. and 12 v.

Generator Dim. : 1bs,

CLYDESDALE'S
PRICE ONLY

45/- each

CARRIAGE
PAID

BATTERY CHARGER

Rectifier type 42A. Ref. 10DB/1630.

A compact battery charger, output 4 amps. at 6 or 12 volta
D.C. Input 230 v. A.C. 50 ¢/s. with ampmeter, removable
fuses, control switch for each eircuit, input and output
points, contained in well ventilated black crackle metal
case, for wall or bench mtg. Dim.: 12x8 x 6in.

ESDALE'S ARRIAGE
CLYDESDALE'S £5 .19, 6 each CARRIASE

% TEST EQUIPMENT
Command series test gear with 3 antennas, 3 test units,
mod. BC-456-B (or E) with dynamotor, antenna relay,
2 radio control boxes, 2 racks, § mountings, I.F, shunt unit,
control unit NC-237 and 17 cable assembly.

CLYDESDALE'S 899 10 , 0

CARRIAGE
PRICE ONLY PAID

CDN. NO. 9 SET, Mk, |, RECEIVER UNIT
WITH POWER SUPPLY UNIT

A 10-valve 7/ARP3, 2/128C7, 12Y4, band-pass, superhet
receiver, frequency range 2 to 5 mcs., with bullt-in cah-
brator, switched H.T. and ** 8 meter, H.F. and L.F. gain
B.F.0., etc., etc.

Beparate power unlt operated from 12 v. D.C. 115 v. A.C
or 230 v. A.C. 0Z4 cold cathode rectifier. with sparea kit.
all valves, aerial, insulators, headphones, packed in wood
case, 24in. x 22in. x 32in.
CLYDESDALE'S £1 0

PRICE ONLY
FOR EXPORT ONLY
WIRELESS SET NO. 38 Mk.2
BRAND NEW

A haverrack type transceiver, range up to 5 milex.
Frequencies 7.7 to 9 mes. 5 valves: 4/ARPI2, ATPY,
operated from dry batteries (not supplied), complete with
head throat mier aerials, i X
spares. satchel and instruction card. Four complete units
packed in wood case, 57} x 14 x 14in.

PRICE ON APPLICATION,

CARRIAGE
PAID

WS.I18 RECEIVER SECTION
Superhet chassls with 4 valves: 3/ARP12, ARS8, range
6-9 mes. = 50-33.3 metres, etc., etc., on 8} X § x 1in. chassis
with 8} x 5§in. front panel.

CLYDESDALE'S 25 POST
PRICE ONLY / = PAID
Circuits, /3.

Also available with partly stripped (M.0.8.) Tx section, no

{;x:ves or meter, with metal carrying case. Dim. :11x10x
o,

CLYDESDALE'S CARRIAGE
PRICE ONLY 37/6 PAID
Cireults, 4/6.

US.A, PATT. MORSE KEY TYPE CJB

Enclosed contact type as made by J. H. Bunnell and Co.,
and used in American aircraft. Finish black crackle,
complete with contact and tension adjusting screws.
Dim. : 57 x 1 x2in.

CLYDESDALE’S

PRICE ONLY 12/ 6

POST
PAID

DECEMBER, 1951

TELEPHONE TYPE TELE-F

A table type field telephone in bakelite moulded case, with
bell and magneto generator, operated from internal 3-volt
“8" or “T” cell battery (not supplied). Suitable for
two-way communication up to a mile dlstance when used
in pairs. Overall dimensions : 93 x 61 X 5§in.

CLYDESDALES @3 419 6 each

PRICE ONLY

FLUXMETER WY.0023
Designed to calibrate the field of magnets within the range
of 500 to 4.000 guass and to determine thelr polarity.
Complete with probe umit and contained In a hardwood
case with hinged lid and handle. Instructions on lid.
Dim.: 12§ x 9 X 6in.

POST
PAID

CLYDESDALE’S

CARRIAGE
PRICE ONLY PAID

I JEFFERSON TRAVIS UF-2 TRANSCEIVER
CHASSIS

Partly stripped by the M.0.8., less valves, tuning inductance
osc, connections, but otherwise falrly intact. A fine basis
for a transportable type two-way radio. Original
frequencies 60-75 mcs. Valve types 2/6Y7, 12J5. The
unit comprises two , with controls and speaker
mounted on chrome plate etched steel panels, housed in

cabinet finished black crackle, Dim.: 15§x18} x 8in.
CLYDESDALE'S £2 OARRIAGE
PRICE ONLY PAID
JEFFERSON TRAVIS UF-I| POWER
SUPPLY

Complete self-contalned vibrapack. Input 12 volts. Qut-
puts 120/180 v. D.C., 30/80 mA. Choke capaclty smoothed
and 2 L.T. taps. Unused but vibrator contacta stuck due
to long storage. Complete with synchronous vibrator,
smoothing conds., etc., in metal.case. Dim.: 7x3 X 4in.

CLYDESDALE'S 25/ CARRIAGE
PRICE ONLY = PAID

$-440-B V.H,F. TRANSMITTER CHASSIS
Partly stripped by the M.0.8., leas valves, tuning coils and
crystal, but otherwise fairly intact.

A fine basis for V.H.F. Tx. or 144 mcs. rig.

Original frequencies 85-Y8 mcs.,, valve types 3/RK34,
2'8N7, 6V6. Housed In louvred case finished grey crackie.

Dim., 14 x 8 x 7in.
27/6

CLYDESDALE'S
PRICE ONLY

COMMAND TRANSMITTER CHASSIS
Partly stripped by the M.O.8., less valves, coil winding,
crystal and dynamotor, but otherwise fairly intact. A
fine basis for ideas in V.F.0. or Tx.
Models BC-457 to BC-458 components ldentical. valve
tcypes 2/1625, 1626, 1629,

POST
PAID

NEW LIST NO, 8

Giving details and lllustmﬂon.n of ex-services items
and cancelling all previous lists and supplements.

Now Ready—Price 1/8,
Price credited on first purchase of 10/- or over.

LF./A.F. AMPLIFIER UNIT RI355
The popular TV unit, 5 LF. stages, 10 valves: 8/VRE5

{SP61), 5U4G, VUI20A, etc., etc. In metal case,
18 x 8} x 7}in.

CLYDESDALE'S CARRIAGE
PRICE ONLY 67/6 eaCh PAID

R.F. UNIT TYPE 27

In original cartom.
The ideal B.W. Convertor for TV., variable tuning. Range,
85-65 mes., 2/VR136 (EF54), VR136 (EC52), ete. Output,
7-8 mes. In metal case, 9} X 7% x 41in.

POST

CLYDESDALE'S 63/- each PAID

PRICE ONLY .
8pecial offer: RI1355 UNIT, plus R.F.27 UNIT, for

£5/17/8, carriage paid.

INDICATOR UNIT TYPE 217A

Containiog 100 microamp fed. 2}in. flush mtg. meter, dial
callbrated in yards; vol. controls, toggle sw., etc., in metal

case 6 X 41 x 2in.
25/-

CLYDESDALE'S

POST
PRICE ONLY

PAID

. and circuits suppled.
In aluminjum case, Dim., 74 X5 X8§ln. Wgt., 8} lbs.

CLYDESDALE'S
PRICE ONLY 15/ =

SPEECH MODULATOR BC-4%%
Command Modulator unit with valves, 1625, 1275, VR150/30
less dy tor, otherwise in metal case 10} x 7} X
4}in., chassis depth 2}in.

POST
PAID

CLYDESDALE'S CARRIAG
PRICE ONLY 1 9/6 Pug
BC-625-A TRANSMITTER CHASSIS

38 Valves .

Partly stripped by the B.0.T., but contalns many useful
rts. R.F. section in good order, less valves, crystal

switch and crystals, and
choke supplied. b, 15% % 78 x Gin,

CLYDESDALE'S CARRIAGE
PRICE ONLY 29/6 PAID

DINGHY TELESCOPIC MAST
A lightwelght (4 0z.) mast for many uses, car aerial, camera
tripod, fishing rod, etc. Made of aluminium, 7 sections.
Closed, 14}in.; ‘extended, 7ft. 8in. Diam., base {in.,
top 7/16in.

CLYDESDALE’3 6 /_ POST
PRICE ONLY 6a.
AERIAL INSULATORS [0A/1275
Black piastic chain insulators, 3 links each. 3}in. long,

1%in. wide. Total length, 7}in.
CLYDESDALE'S 4 POST
PRICE ONLY 1/6 per pair B

Order direct from :—

Phone : South 2706/9

CLYDESDALE

SUPPLY 2 BRIDGE STREET
Co.LTD. GLASGOW - C5

Branches in Scotland, England and Northern lreland
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UNIVERSITY RADIO LTD.

Offer Guaranteed Used Equipment at Attractive Prices

Evershed’s 500 volt Wee Meg-

ger, in leather case.................. £

Avo 1948 Signal Generator, as

nevy, IETNENION. B s . . £

Cossor Double-Beam Oscillo-
- scope, model 339, as new.........
Cossor, as above, model 3339......
Triplet Combination Tester,
model 1183-SC, complete with
leads etc. As new ..................
Taylor Valve-Tester, model 47A,
with sgveral extra valve- adaptors
charts, etc. Complete and as new

Taylor 120A AC/DC Test-Meter, n
£

ASTNCW ARSI W, . ceeniraene
Avo Minor, AC/DC, as new -
Avo Model 7, as new ...
Avo Model 40, as new..
Eddystone 640, as new....

o o o

£20 0 0

-E-X-N-X-1

Avo 1949 Capacity and Re-
sistance Bridge, asnew .........
R.C.A. Volt-Ohmist Junior
Valve Voltmeter, as new with
manual......ooooeiiiiiiin

new ... Mo .0t
Rothermel Crystal Mikes, as
new .. 3
Vougt
mains energised, complete WIth
mains-energising unit, as new..
Voigt Latest Model PM Unit,
in Voigt corner cabinet, un-
polished. {Not Home Con-
structor Cabinet) Listed £90,
OuF price, as new
W harfedale W-10/CS Speaker,
2-3 or IS ohms, as new...........
Wharfedale W-12/CS, as new...

£6 10 0

. £16 10

0

0

"o

Wharfedale Super 8/CS, as new £3 7 6
Wharfedale Bronze 10in.
Speaker ..............ooiiviiienl, £2 5 0
Wharfedale Corner Cabinet,
fitted with 12in. Wharfedale
Speaker. Allasnew ......... .£19 0 0

Wharfedale Twin Speakers, in
Wharfedale Corner Cabmet as
MEW oottt cneenaaas £30 0 0

E.M.l. 30 watt Amplifier, AC
200-250 volts. Mike and Gram.

Input, Rack-mounting. 2 KT66"s

in push-pull. Variable imped-
ance speaker-output. Metered.
With valves. Asnew............... £19 10 0

R-107 Receiver, with all valves,

less metal case. New condition £13 0 0
Garrard Auto-changer, model

RC70A, in portable rexine case,

as new, 7Br.p.m. ..., £15 10 0

P E NS EEE R SEEN NN NS EEEERBCERCC NN AR EREA PR R NSO S P AN NN AN AN NN GGG E NN R AN NS4 NN GG NN NS SN ANE S S EEEEG Es NN N C ST AN U e NG R,

Trixette 3-speed Record Player,
with  built-in  amplifier and
speaker, as new, A.C. 200-250
voltsm. X ... .o e e

Decca Long-playing Record
Unit, in portable Rexine case,
FOIINEL? conecomnanoosmooaoasdroo itk

Decca Record-playing Unit, 78
F.P.M., 28 MEW..oiiiniiiaenninnen

Sound Sales Combined Ampli-
fier and Tuner Unit, with
tone-control etc. A.C. 200-250
volts, 3 wave-bands. Variable
selectivity, 2 PX4's in p-p. As
WA ISR ERE .. . . .. . o -

Acoustical 30 watt Ampllﬁer,
with M/C Mike and Gram, in-
puts, A.C. 200-250 volts. Com-
plete in metal case, as new........

fewaanune

B.S.R. Disc-Recording Unit
portable case, as new.... .
Rogers Williamson Amplifier
and Tonc-Control Unait,
complete with all valves. As new

Eddystone 358X, with 8 coils. 31
meg. to- 100 ke’s with A.C.
power-pack. Asnew...............

Vortexion 50 watt Amplifier,
chassis and valves with moving-
coil mike and gram. inputs etc.
A.C. 20C-250 volts. As new

Taylor 313C Capacity and In-
ductance Adaptor, as new......

Taub (U.S.A)) Short-wave
Receiver, chassis and valves, 1.5
to 30 megs. A.C. 200-250 volts.
With matching PM speaber......

*

in
.£70 0 0

£32 0 0

£8 10 0

£ 10 0

-£16 10 0

WE NEED AR 88’s - BC 2271’s - 348’s - 342’s ALSO
COSSOR DB'SCOPES 339a OR 3339 Etc.
PAY WITHIN £2.0.0 OF THE MARKET PRICE

£34 0 O

£22 10 0

.£l8 1o 0

€317 6

£l 10 0

and Signal

PLEASE SEND,

Generators,

Ex-W.D. B2 TX/RX, in portable

case. A.C. and battery power-
unit. Coils, phones, key, etc.
SINGE oo 000000 a00men et o

Evershed & Vignoll’s 500 volt
Constant Pressure Megger,
in leather case, as new ..

As Above, 100 volt

Cambridge Unipivot Galvono-
meter, patt. "L, 0-120 milli-
volts 6" scale, as new ...............

Newton Bros. Carbon Pile
Auto Voltage-Controt Regu-
lator, 600 watts. As new........

Ex-U.S. Navy H.R.O. Receiver,
with 5 coils, 550 KC’s to 30 megs.
Complete with AC Power-pack.

Decc: (l949) Decallian, non-
auto Record player, with built-in
Amplifier and Speaker.
portable case. Asnew ............

A.C.D.C.
Test-meter, model E772, 20,000

Weston (U.S.A))
o.p.v.
R-107 Receiver, complete and
e niectior A8 . o & . e
Thrush Capacity and Resistance

£17 1o

£19 10

€12 o

In portable case. As new £I5 0

£l4 0

Bridge, as new .............ooonnl £7 10
Webb’s Triple Cross-over Unit,

type CE, as new .....oocceeveniiannnn £4 0
Venner 50 amp. Clockwark

Time-Switch, asnew ............ £7 10
3-circuit Charger by Newton’s of

Taunton. 50 volts at § amp., SO

volts at 2 amps. and 50 volts at

6 amps. A.C, 200-250 voits, In

perfect working order ............ £10 10
Valradio Convertors, 200-250

D.C. to 200-250 A.C., 50 cycles,

200 watts. As new ........ J o0 £10 10

etc.

WE NEED GOOD USED EQUIPMENT URGENTLY
BRING OR PHONE FOR OFFER

0

oo

0

o o o o

0

are welcome.

Marconi-Ekco Signal Generator

Type TM2571. Coverage 3.5 to

150 Megs. A.C. 200- 250v. With

calibration charts, etc. Perfect £40 0 0
Transmitter Type 12, A,C. 200-

250 volts, 2.6 to 17.5 Megs,,

complete with valves and perfect £20 0 0
Ex-W.D. TX/RX Type A MIii,

in small portable attache case,

with built-in A.C. Power-pack

100-250 volts or D.C. 6 volts.

Complete with key, etc.,,asnew £12 10 0
Ward Rotary Convertor, 24

volt D.C. to 230 A.C., 50 cycles,

250 watts, with built-in filter-

unit. ASNew ........ceeeeviiiiiniin £i2 10 0
E.D.C. Rotary Convertor, |10

D C to 230 A.C., 350 watts. As

.................................... £l8 10 0
B. S R Disc- Recordmg Ampli-
fier, type ARI15 in portable
metal case. As new.. £38 10 O

WE WILL

General Electric (U.S.A.) Tube
Checker in portable case,
1IOA.C.,as new ...o.oooevviiennnn.. £11 to o
E.D.C. Rotary Convertor, D.C.
220-240, A.C. 220-240, 50 cy.
120 w., in metal silencing case,
complete with filter-unit. As

As above, 110 volts to 230-50 A.C.
100 watts with filter unit, as new £10 10 0
Avo Efectronic Valve-Tester.

610 0

Latest model, as new............... £45 0 0O
Avo Wide-Range Signal _
. Generator, as new............... £23 10 ©

We have in stock several of the fatest
models of Marconi Signal Generators etc,
Mullard Oscilloscope, type GM-

3152, as new ... €30 0 0
S.T.C. Oscilloscope, typ b
complete and as new  ....... e £30 0 0

We have a large selection of British and U.S.A. Valve Testers, Test-Meters
Your enquiries

S.A.E. please.

THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING

THAT YOU MAY NEED WILL BE WELCOME.

CASH OR CHEQUE WITH ORDERS.

22 LISLE STREET,

WE HAVE OTHER EQUIPMENT ARRIVING DAILY
ALL ITEMS ARE CARRIAGE EXTRA.

LEICESTER SQUARE, LONDON, W.C.2

OUR BRANCH AT 39a (opposite) IS OPEN ALL DAY THURSDAY.
Phone : GERrard 4447, 8582 and 5507. Hours 9 to 6. Thursdays 9 to I.
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RECEIVER TYPE 25. The receiver portion of the T/R 1196,
Covers 4.3-6.7 Mc/sand makes an ideal basis for an all-wave receiver.
as per *' Practical Wireless,” August, 1949, issue. Complete with
valves types EF36(2), EF39(2), EK31 and EBC33 Supplied com-
plete with necessary conversion data for home use. 35/ ; new
condition. Chassis only 8/6.

CATHODE RAY TUBES. VCR97 6in. Guaranteed for
Television use, full picture 45/~ plus 7/6 carr. and packing.

SCPl (U.S.A.) 25/-. 3BPI 3ins. Tube complete with base, holder
and shield in metal case, 25/-.

MOVING COIL METERS, 2in. SCALE. 0-50 mA., panel
mounting, 7/6; 0-40 volts, panel mounting, 7/6 ; .0-20 amps..
round projecting type, 7/6 ; 0- 40/120 mA._, double readlng. round

scale 25/-

5KV ELECTROSTATIC VOLTMETER. 0-5 kV, panel-mount-
ing, 34in. scale, brand new. 50/-each

ASIGNAL TRACER at minimum cost. An easy-to-build unit that
can be used for R.F., I.F., and Audio signal tracing, without any
switching or tuning. Highly sensitive, easy-to-build, responds to
signals picked up from an ordinary receiving aerial. The circuit is
that of a high-gain 3-stage resistance-coupled audio frequency
amplifier, with a 5-in. 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 instructions and circuits are supplied. If
preferred, circuit and instructions only can be supplied for 1/é
post free. All items may be purchase separately. This is a highly
efficient instrument, and a MUST for every radio man. Com-
pletely assembled and tested, ready for use, £5/5/.

NO. 38 *“ WALKIE-TALKIE " TRANS. /RECEIVER. Com-
plete with throat mike, ‘phones, junction box and aerial rods in
- canvas bag. Freq. range 7.4 to 9 Mc/s. All units are as new and
tested before despatch. As supplied to Overseas Police Forces.
£4/19/6, carriage 2/6.

PLESSEY, 3in. P.M. SPEAKER with minlature Qutput Trans.
17/6. W.B. 24in. P.M. 3 ohms, less trans., 15/-.

VR9I (EFSO) RED SYLVANIAN. Brand new and boxed, 10/-.
Brand new (British), 8/6.

Ex-Units (but guaranteed), 6/-.

GERMANIUM CRYSTAL DIODES complete with full wiring
circuit and diagram, 4/6.

METAL RECTIFIERS. S.T.C. 200 volts, 75 mA, é/- ; G.E.C.
6 volts, | amp., 4/- ; Westinghouse |2 volts, 2 amp., 12/6 ; 12 V,
34 amps., 17/6 ; Pencil Type E.H.T. 600 v. | mA. 4/7; Pencli
Type E.H.T. 1,000 v. | mA

W.6 and W X6, 1/6.

FILAMENT TRANSFORMERS. All inputs 200/50 A.C. 6.3 v.
:ZSamp ,7/6; 6.3 v.24 amp, 10/~ ;6 v.or I2v.3a, 15/-; 63w

a

R.3515 /IF STRIP. A complete l.F. Unit, comprising 6 SP6!
I.F. Stages, tuned to 13.5 Mcfs, | EAS0 diode detector, and | EF35
or EF39 output on video stage. A few modifications only are re-
quired to adapt this unit, which will give pictures of extremely
good quality. Price, complete with valves, and foolproof modifica-
tion instructions, is 45/-, plus 5/- carriage and packing. Limited
quantity only,
R3547 RECEIVERS. Absolutely brand new, in sealed manufac-
turers’ packing cases. Incorporating I5 valves type EF50, 2 of
SPéi, EF36, EBC33, 3.of EB34, Complete 45 Mc/s I.F. Strip, motor
dial and drive, pots, etc., £6 only, plus 10/- packing and carriage.
Whilst they Jase !
RECEIVER R.1335, as specified for ‘' Inexpensive Television.”
Complete with 8 valves VR65, and | ea. 5U4G, VU120, VR92,
and a copy of ‘' Inexpensive T.V."" ONLY 55/- (carriage, etc., 7/6).
FREQUENCY CONTROL CRYSTALS. 8y American G.E.
Co. Octal base fixing. Following frequencies only : 2,500 kcfs,
3,500 kefs, 4,600 kefs, 6,200 kefs, 8,000 kefs, 7/é each.
MIDGET .0005 mfd. TWO-GANG TUNING CONDEN-
SERS. Size only 2%in. x 1#in. x !}in. Capacity guaranteed,
standard length tin. spindle, complete with mounting bracket, less
trimmers, 6/6 or, complete with ‘* built-in ’’ trimmers, 7/6 each
plus 6d. post.
VIBRATOR POWER UNITS, 2 volt. As for Canadian 58 set.
Completely smoothed, output 1.5 v. L.T. and 90 v. and 180 v. H.T.
at 35 mA. Complete in grey metal box. Size 8 x 3} x 43in., 50/-
only.
PUSH-PULL OUTPUT TRANSFORMER. U.S.A. potted
type primary 10,000Q2 Sec. 2Q2, 8Q, 15Q2 20 watts, 21/-.
TWO-GANG .0005 CONDENSER. Comple:e wi:h 4-way
push-button assembly. Size 3%in. x 3in. x 3in., 8/6 ea

NEW 28-PAGE CATALOGUE NOW AVAILABLE PRICE 3d.

PADdIngton 1008/9 and 0401

projecting type, 126 ; 0-100 v. A.C. Rectified 1000 o. p.v. 24in.,

5, HARROW ROAD, LONDON, W.2

DECEMBER OFFERS

BATTERY SUPERSEDER. WIli save battery users pounds.
Operates from a 2-volt ACCUMULATOR and delivers constant
H.T. of 67 volts at 4.7 mA, 130 volts at 13-25 mA, and 1.4 v. L.T.
if required. American made, and originally intended for Walkie
Talkie equipment, this unitis easlly adapted for use with any battery
set, and full illustrated decails are supplied. ONLY 60/- (postage
etc.,
LF, S“'RIP TYPE 194, An easily modified |.F. Strip recommended
for T.V constructors who want good results at moderate cost,
or for those who have built televisors but are having trouble -In
the vision or sound receivers. Can also be modified for 2 Channel
working as per details in *Practical Television " October issue.
This 6-stage strip measures 8in. x S5in. x 5in. and contains 6 valves :
VR65, | of VR92, and | of VR53 or VR56. Mod. data supplied.
BRAND NEW. ONLY 45/- (postage, etc., 2/6).
RECEIVER R.I1355. The unit specified for ** Inexpensive Tele-
vision.” Complete with 8 valves : VR6S, and | each SU4G, YUI20,
VR92, and a copy of ““Inexpensive T.V.,”” which gives full construc-
tional details.
RDF | RECEIVER. A very powerful 14-valve receiver with
4 |F. stages of |2 mcs. with 4 mes, bandwidth. Will convert into
a first-class T.V. receiver for 2 Channel working as described in
* Practical Television,' October and November issues, a reprint
being supplied. Valve line up : 5 of SP61, 2 of P61, 3 of EASQ, and
| each CV63, EB34, EC52, 5Z4G. ONLY 49/6 (carriage, etc., 5(-).
10-VALVE 1{-METRE SUPERHET ZC893!. For long-distance
T.V. results. Valve line up is 6 of VR65, 2 of VR92, and | each
VR136 and VRI37, and the 12 mes, 6-stage |.F. Strip gives tremen-
dous amplification with ample bandwidth of 4 mcs. Easily modified.
Full details supplied. ONLY 59/6 (carrlage 5/-).
6046/6050 AMPLIFIER. An ideal unit for conversion into a high
gain T.V. pre-amplifier, full details being supplied. Complete
wn:h 2 valves EF50. ONLY 22/6 (postage, etc., |/6).
R.F. UNIT TYPE 24. For use with the R.1355 Receiver for Sutton
Coldfield T.V. (mod. data supplied) or as a pre-amplifier as per
“ Practical Television '* December 1950. ONLY 17/6 (postage |;6).
SECTIONAL TELESCOPIC AERIAL, comprising 16 sections
each |6in. in length, and colour-coded for ease of assembly. Com-
plete in web case. BRAND NEW. ONLY 9/6 (postage rl-
WALKIE TALKIE CHASSIS TYPE 38, A beautifully made
chassis, ideal for the enthusiast, or as a source of components.
As used by the Forces, with the exception of certain transmitting
components removed by the Ministry of Supply. ONLY 9/6 (post-

age |/6).

HEADPHONES DLR NO. 2. Low resistance phones fitted
with solid type head band, and 6ft. lead terminating in jack-plug.
As used on type |8 receiver, etc. BRAND NEW. ONLY 6/
(postage 1/-).

UIRHEAD SLOW MOTION DRIVE. A really precision
product of this famous maker. 3in. In diameter with edge marked
0-180. Complete with cursor. BRAND NEW IN MAKER'S
CARTONS. ONLY 8/6 (postage I/-).

CONDENSERS. Paper metal cased. .| mfd. 3,000 volts, 4/6;
electrolytics {cans unless stated), 8 mfd. 450 v., 2/6; 8 x 8 500 v.,
4/9; 8 x 16 450 v., 5/9; 16 500 v. cardboard, é/-; 16 450 v. can,
§/6 ; 16 x 16 500 v., 7/- ; 24 350 v. cardboard, 46 25 25

1/6 ; 32 350 v., 2/9 ; 0 12 'v. can or card, 1/8 ; 32 x 16 450 v

69 (postage I/- please on orders under £ &

CH B OKES. 20 H.80/i120 mA, 6/8 ; 5 H. 200f300 mA, 6/- (postage
1/~

GERMANIUM CRYSTAL DIODES, 4/6.

VR91 (EF50), ex New Equipment, and tested, 6/6 ; American
Red Sylvanias, 8/6.

MAINS TRANSFORMER. Standard primaries. Universal
mounting, 350-0-350 v. 80 mA, 0-4-6.3 v. 4 a,, and 0-4-5 v. 2 a,,
18/6 (postage 1/6).

TRAIN TRANSFORMER. 200240 v. mpu: output 30 v. 2 a,,
tapped3v 4v,5v.,6v,B8v.,9v, 10v,12v,I5v,18v,20v,
24 v, 19/6 (postage |/6

EHTT ANSFORMER, for VCR97 tube, with 4 v.for tube heater,
and 4 v. tapped 2 v. for EHT rectifier, 37/6 (postage 1/6).

6in. MAGNIFYING LENS FOR VCR97 TUBE. First-grade
oil-filled. ONLY 25/- (postage | 6).

PENTODE OUTPUT TRANSFORMER, for 3 ochm speakers,

5/3.
WHARFEDALE OP3, with ratios of 30, 60, and 90, 6/6 (postage
per trans. 4d.).
6.3 v. FILAMENT TRANSFORMER, rated |3 amps., J/6
(postage 4d.).
CO-AXIAL CABLE, 75-80 ohms, thin type, 1/3 per yard (post
pald 12 yards or more)
VOLUME CONTROLS. New, manufacturer’s surplus. Less
switch, from 2 k. to 3 megs., 3/- ; with switch from | k. to 2 megs.,
4/6 (postage 3d.).

ND MICROPHONE, with carbon granule insert and switch
|n handle 3/6 (postage |/-).
INTERNATIONAL OCTAL PLUG. Fits into L.O. valve-
holder, 2/- (postage 3d.).
VIBRATORS. Mallory type 650 4 pin, 7/6 (posrage 6d.).
VALVE HOLDERS. Amphenol | r M.O., 7d., é/- per doz.
Ceramic Brit. 5 pin, 1/-, 10/- doz. Dlode, 6d 5/- doz VCR97
holder, 2/6, 24/- doz. (post paid | doz. or more).
Cash with order please, and print name and address
clearly. Amounts given for carriage refer to inland only.

U.E.I. CORPORATION
Radio Corner, 138 Gray’s Inn Road,
London, W.C.I. Phone : TERMINUS 7937,

Open untll | p.m, Saturdays. We are 2 mins. from High Holborn
Chancery Lane Station) and 5 mins. by bus from King’s CrOss)
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Sub-Miniature Valveholders

All Moulded in Silica-loaded Polystyrene

WIRELESS WORLD

9]

Recognised as the Most Reliable Valveholders

SM5/U. Panel Mounting
SM5/US. Chassis Mounting
SM8/U.  Panel Mounting

SM8/UA. Chassis Mounting

{B5A TYPES {

|B8D TYPES {

Wholesale Enquiries;— CYRIL FRENCH LTD., HIGH STREET, HAMPTON WICK, MIDDLESEX - KIN. 2240
Manufacfurers’ Enquiries;—THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY

ASHTEAD 3401

GALPIN’'S ELECTRICAL STORES
408 High Street, Lewisham, London, S.E.I3

Telephone : Lee Green 0309 Near Lewisham Hospita!

MAINS TRANSFORMERS (new). Input 200-250 volts in steps of
10 volts. OQutput 350-0-350 volts 300 mfamps., 6.3 volts 8 amps,, twice,
4 volts 4 amps., S volts 4 amps., 65/~ each, carriage 3/6. Ditto, 450-0-450
volts 250 mfamps., 6.3 volts 8 amps. twice, 4 volts 4 amps., 5 volts 4 amps.,
65/= each, carriage 3/6. Another, input as above. Outpue 500-0-500 volts
250 mfamps., 6.3 volts 8 amps. twice, 6.3 volts 4 amps., 4 volts 4 amps.,
S volts 4 amps., 70/, carriage 3/6. Another, wound to (electronic) specifica-
tions, 350-0-350 volts 250 mfamps., 4 volts 8 amps., 4 volts 4 amps., 6.3 volts
8 amps., 0-2-6.3 volts 2 amps., 63/6 each, carriage paid. Another, input as
above, Output 500-350-0-350-500 volts 250 mfamps., 6.3 volts 6 amps,,
0-2-6.3 volts 2 amps., 0-4-5 volts 4 amps. twice, 67/& each, carriage 3/6.

PRE-PAYMENT 1/- SLOT METERS. 200-250 volts A.C., 50 cycles,
| phase, set at 3d. per unit, 60/- each, carriage 5/-. Ditto for D.C. mains,
45/- each, carriage 5/- (alt 20 amp, load).

SWITCHBOARD METERS. 4in. scale, moving coil (D.C.) only,
0 to 14 amps., 17/6 each, post 1/6. Ditto, A.C./D.C., 22/6 each, post 1/6.
Another 0 to 30 amps., A.C./D.C., 25/-, post 1/6.

MAINS TRANSFORMERS (new). Input 2€0-250 volts in steps of
10 volts, output 350-0-350 volts 180 m/amps., 4 volts 4 amps., 5 volts
3 amps., 6.3 volts 4 amps., 39/6 each, post I/6. Ancther, 350-0-350 volts
180 mfamps., 6.3 volts 8 amps., 0-4-5 volts 4 amps., 39/6 each, post (/6.
Another, 500-0-500 volts 150 mfamps., 4 volts 4 amps. C.T., 6.3 volts
4 amps. C.T., 5'volts 3 amps., 42/6 each, post |/6. Another, 425-0-425 volts
160 mfamps., 6.3 volts 4 amps. C.T. twice, 5 v. 3 amps., 42/6 each, post /6.

DOUBLE-WOUND VOLTAGE CHANGER TRANSFORMERS.
3,000 watt, 110 to 240 volts or vice versa, weight 100 ib., £10/10/- each,
carriage 10/-.

EX-W.D. SURPLUS METERS. 2in. scale, O to 20 volts, 6/6 each,
post 6d. ; O to 40 volts, 7/6 each, post 6d. (both moving coil). Thermo
coupled O to 350 mfamp., 7/6 each, post éd.

SWITCHBOARD. 4in. scale Amp. metersy moving coil meters, 100 to
250 amps., complete with shunt, 30})- each, post /6.

EX-RADAR MAINS TRANSFORMERS. 230 volts input, 50 eycles,
| phase. Output 4,500-5,500 volts approx., 30 mf/amps., 6.3 volts 2 amps,,
4 volts '3 amps., 2 volts 2 amps., these transformers are new, immersed
in oil. Can be taken out of the oil and used as television transformers,
giving an output of 10 mfamps. ; overall size of transformers, separately,
5§ x 44 x 4in. and 3 x 3 x 24in., price £3/10/- each, carriage paid.

Terms :

CASH WITH ORDER. NO C.O.D.
EARLY CLOSING DAY THURSDAY
ALL GOODS SENT ON 7 DAYS’ APPROVAL AGAINST CASH

ROTARY CONVERTORS. 2428 volts D.C.
70 mfamps. D.C. Output. 10/- eazh, post free.
AUTO-WOUND VOLTAGE CHANGER TRANSFORMERS,
Tapped 0-110-200-230 volts 350 wacts, 48/6 each, post 1/6. As above, but
500 wacts, 62/6 each, carriage 3/6. As above, 200 watts, 35/- each, post 1/6.
1,600 wacts, tapped 0-110-150-190-230 volts, £5/5/- each, carriage 5/-.
TYPE 101 R.F. UNITS (new). Containing 6 valves, including grounded
grid triode F.H.P., 24-volt universal motor, numerous resistances and
condensers, etc., 35/- each, carriage 3/6.

RECTIFIERS (new). D.C. output 36 volts at 50 amps., complete with
mains transformer, 230 volts A.C. Input 50 cycles, |1 phase. OQutput to
match the required voltage for the rectifier, £15 per set, carriage 10/-.

MAINS TRANSFORMERS (new). Suitable for spot welding. Input
200-250 volts in steps of 10 volts. Output suitably tapped for a combination
of either 2-4-6-8-10 or 12 volts at 50-70 amps., 87/6 each, carriage 7/6.

EX-NAVAL ROTARY CONVERTORS. (10 volts D.C. input.
Qutput 230 volts A.C., 50 cycles, | phase, 250 watts, capable of 50 per cent.,
overload, weight 100 Ib., price £10/10/- each, carriage forward.

ELECTRIC LIGHT QUARTERLY TYPE CHECK METERS. All for
200-250 volts A.C., 50 cycles, | phase, 5 amp. load, 17/6 each, post 1/6 ;
10 amp., 21/- eazh, post 1/6 ; 20 amp. load, 25/- each, post 1/6.

MAINS TRANSFORMERS (new). 200-250 volts input, in steps of
10 volts. OQutput 0- 6- 12- 24 volts 6 amps., 37/6 each, post 1/6. Another
as above, but 10-12 amps., 48/6 each, post 1/6. Another as above, but
25-30 amps., 70/- each, carriage /6. Another, input as above, output 0.3-
18- 30- 36 volts 6 amps., 42/6 each, post {/6.

PRE-PAYMENT |/- SLOT METERS, by well-known makers, 200-250
volt A.C., 50 cycles, | phase, 20 amp. load. Set rating of 8d. or 9d. per
unit, bakelite case, 37/6 each.(for shop clients only).

EX-R.A.F. ROTARY CONVYERTORS. 24 volts D.C., input 50 volts,
50 cycles, | phase at 450 watts output, complete with step-up transformer
50 to 230 volts, £9/10/- each, carriage 10/-.

EX-U.S.A. W.D. ROTARY TRANSFORMERS, 12 volts D.C. input,
500 volts, 50 mjamps: 275 volts, 100 mjamps. D.C. output, complete with
smoothing switches, fuses, etc., as new, 17/6 each, carriage 2/6, can be
run on 6 volts giving half the stated output.

EX-R.A.F. ROTARY CONVERTORS, 12 volts D.C. input, 230 volts,
100 watts, SO cycles, | phase A.C. output, £4/10/- each, carriage 7/6.

Input, 1,200 volts
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OUTSTANDING OFFERS FOR
" EXPORT ONLY

U.S.A. Radio & Radar Equipment
RCA TRANSMITTERS, Type ET-4336-B, H, K, L.
Westinghouse AIRCRAFT TRANSMITTERS, Model GO-9.
TRANSMITTERS/RECEtVERS SCR-536.

TEST EQUIPMENT {E-46 (Signal Generators |-196-B,
Frequency Meters BC-306-D, Radio Receivers

C-1066-B).
AN/TRC EQUIPMENT.
SCR-399.

RADAR Mk.26 {(Models 3 and 4).
INTERROGATORS-RESPONSORS BM-t (and BN-1)
REPEATER-INDICATORS AN/APA-{.
RADAR INDICATING EQUIPMENT, Model VF.
AIRCRAFT RADAR EQUIPMENT APS-3, 4 and 6.
TEST UNITS AN/UPM.
GISHOLT-BALANCING METERING UNITS
(complete).

Spares (Radio & Radar—U.S.A))

Full range of spares ior ANfAPN-3.

Spares for most models of U.S.A. Naval and Aircraft
RADAR UNITS.

Spares for most AMERICAN TRANSMITTERS.
Brand new Kiystrons (RAYTHEON) 2 K-33.
CRYSTALS (for SCR-610, etc.)
Compiete Operations Center AN/TTQ-I
(Full installation for Wing Filter or Operations Room, or Combined
Filter-Fighter Controt Area Operations Room.)

Power Units, Motor Generators, Dynamotors
and large gquantities of various components
Ajrcraft instruments and Accessories
Large setection of Bendix Instruments.
Aircraft Generators and Motor Assemblies.

Individual Test Certificates and A.LD. Certificates can be supplied
upon request.

Enquiries to

BRITISH SAROZAL LTD.

(Export Branch)
1 BRISTOL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1
Telephone : HOLborn 6763/4(5 Cables : Sarozal, Londgn

OVERSEAS BUYERS ARE CORDIALLY INVITED TO VISIT OUR
WAREHOUSES, SHOWROOMS AND LABORATORY.

|
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C. MARKS & CO.—

B36 COMMUNICATION RECEIVERS. By Marconi. A nine valve Superhet
with Coll Turret. 1 to 20 me/s.in 4 bands. Sensitivity for 10 db. Sig/noise
ratio less than lu volt on ail bands. Bulilt-in Output Meter and Filament
Transformer. Needs 200 v. D.C. {preferably stabilised) for immediate use.
Standard valves nsed. KTW81, KTW@3, X65, KT61,etc. The greatest bargain
ever offered. Less valves price £12, carr, paid.

RECEIVERS TYPE 161. Containing CV66, Grounded Grid Triode, 2 VR1.36
Pentodes (EF34) and VR137 (EC52) valves. A four-positlon coil turret. With
magnetic pawl and ratchet motor included. Covers 170 to 230 meg. 45 meg. IF
output. Outstanding value at 19/8 each, plus post 1/6.

AMPLIFIER UNIT TYPE Al271. Containing VR56, 500 ohm relay multi-
contact. mike and Intervalve transformer, potentiometiers,resistors, condensers,
etc, In black metal box. As advertised at 185/-. price 8/8 each. Brand new.
SELENIUM RECTIFIERS, HALF WAVE. 12 v. or 6 v. at 3 a. 10 6 each.
12 v. or 8v. at 5 a. 12/6 cach, 24 v. or 12 v. at 4 a. 15,6 each, 24 v. or 12 v. at
6 a. 1848 each. 36 v. or 24 v. at 4 a. 18/8 each. Please add 1/6 earr. FULL
WAVE BRIDGE. 12 v. at 1 amp. 7/8 each, 24 v. or 12 v. at 8 a. 32/8 each,
24 v. or 12 v. at 10 a. 39/8 each. Please add 1/- carr.

38 SETS WALKIE-TALKIE. 7.4 to 8 mc/s. Cohtaining 4 VP23 valves, but
partly stripped by the Ministry of the Send/Rec., Switch and ATP4 valve,
These ftems are included to make a complete set, Price 25/-.
ACCUMULATORS. 10 a.H. 2 volt Lead Acid. Manufactured by Exide. Brand
new and boxed at 3/9 each, plus 1/6 post.

S“NIFE®” ACCS. 2.5 v. 15 a.H, (I'win Cell) Nickel Alkali Type. Almost
Indestructible. In soiled but guaranteed serviceable condition. @/8 each.

/- per doz.
CONDENSERS. BY WELL-KNOWN MANUFACTURERS. 4 « F 600 v. wkg.,
oil filled, 3/- each. 10 u F Paper 450 v. wkg. at 3/6 each. 2 mfd. 3 kv, wkg. at
10/8 each. 1.25 . F at 6 kv. 12/8 each. Bathtub.l u F 600 v.,.25 » F 600 v.,
1 4+.1,F400v.at1/-each, Oilfllled.05 4 F 6 kv, at 5/6 each. .01 » F 5 kv.
Tubular at 1/8 each. .01 4 F 4 KV. and .001 « F 4 kv. (Bakelite), 9/- doz.
EARPIECES. 8.2  and 1620 2. Types Nos. 13466, 12401 and 12443, All at
1/8 each, 15/8 doz., or 144/- per gross.
SLOW-MOTION DRIVES. 11 set types.
calibrated. Price 7/@ each.
POTENTIOMETERS. 100 K. and 6 K. By De Jeun Amsco. High wattage
precision type. At 7 6 each. 1 meg. 2 bank at 2/@ each.
MAINS TRANSFORMERS. Ideal for test gear, tuners or small sets. When used
in power pack will give 200 v. at 50 m.a. D.C., 6.3 v. A.C. tapped 5 v. at 1.5 amp.
Amazing value at 7,8 each.
YAXLEY SWITCHES. Single pole 11 pos. 2 bank, 3 pole 3 pos. 3 bank, 2 pole
4 pos. 2 bank, at 1/8 each, plus 6d. poat.
METAL RECTIFIERS. 200 v. at 40 m.a. Suitable for AG/DC Type power

packs. 2/@ en,

VITREOUS RESISTORS (10W/8824) 150 watt 20 K. Individually boxed and
brand new. 2/@ each, 94/-doz.

VALVE BASES. 818 bascs. Ceramic. Brand new 5/- each. VR92 3/8 doz.
JUMBO BASES. 4 pim ceramic, at 3@ each.

BELLING 7-PIN PLUGS AND SOCKETS, at /- pair, or 18/~ per doz. pairs.
IRON DUST CORED COILS. {in. dia, contain standard size core, 2/8 doz.
COLLINS MIKE TRANSFORMERS. Ratio 41:1. Potted. 5/- each.

MORSE KEYS. Army Tvpe. Enclosed. 1/@ each, post 1/-.

MAINS DROPPERS. B8tandard makes,.2 and .3 amp, 3/@ each.

83, COMMERCIAL ST., NEWPORT, MON.
also at 25, Wyndham Arcade, Cardiff
All mail orders and enquiries to Newport branch please

Spiral calibration. New and an-

Tele. 4711

WALTON'S of WOLVERHAMPTON

The leadinz Midland dealers in ex-Government and other radio and
electrical equipment. Ve specialize in high grade goods at really
competitive prices. Prompt attention to all mail orders, large or
small, Special offer this month :—

8in. Heavy Duty P.M. SPEAKERS, brand new in maker’s sealed
boxes. 2§/-, post I/-. i

Boxes of assorted nuts, bolts, washers, etc.,, mainly B.A,,
approx. 1,000 items per box. 3/6 box, postage |/-.

Rivets. 3/6 box, postage 9d.

Polyethelene DIPOLE INSULATORS. 5/- each, postage /6.
HOLME MOSS DIPOLE AERIALS. 15/- each, carriage 2/6.
SUTTON COLDFIELD DIPOLE AERIALS. 15/- each, plus
carriage 2/6.

TELEVISION MASTS. 5ft. 6in. sections, 2in. ofd. [Ift. (2 secs.),
12/6, carriage 2/6. 22ft. (4 secs.), 22/6, carriage 3/6.

Send s.a.e. for special clearance list.

WALTON’S WIRELESS STORES
48 STAFFORD STREET, WOLVERHAMPTON

LYONS RADIO Ltd.

TEST METERS. Make yourself some useful test gear from the two
sensitive meter movements contained in VISUAL INDICATOR TYPE 3
as fully described in the September issue of * Wireless World.”
PRICE 5/- each, postage 1/6 or 3 for 15/~ post free.
ACCUMULATORS. 24 v. il amp-hour (at 5 hr. rate). Case size
8 x 74 x 74ins. with terminal cover projecting on oneside 34ins. These
are in brand new d condition tured by leading U.S.A.
makers. PRICE 52/6, carriage 10/6 (5/- returnable on crate).
OSCILLATOR UNITS TYPE 76. Simple signal generators pro-
viding a test signal over a frequency range of 98 to (52 Mc CW. or
MCW Valves employed are one each of VR66 and VR67. H.T. required
for operation is about 60 v. D.C. and L.T. 6 v. or 6.3 v. A,.C. or D.C.
Built in metal instrument cases approx. 9in. cube. In good working
order, tested before despatch. PRICE $5/- carriage 3/6.

AUDIO HANDBOOK. Prepared to help constructors solve the
problems arising when a piece of equipment has been built but doesn't
work, particularly relating to audio amplifiers. PRICE 3/9, post paid.
L.T. MAINS TRANSFORMERS. Primary 200/250 v. 50 eps.
Secondaries : 3,4, 5,6,8,9, 10, 12, |5, 18, 20, 24 and 30 v. at 2 amps.
total loading. Brand new and guaranteed. PRICE 18/6, post I/6.

3, GOLDHAWK RD.(Dept. M. W.), SHEPHERDS BUSH, LONDON, W.12
Telephone: SREpherds Bush 1729

HOLME MOSS CONVERSION

T)‘pg AC/4 Convertor unit for use with Sutton Coldfield receivers.
Optimum picture detail and Sound reception without retuning or
alterations. Incorporates power supply unit, R.F. stage and the highly
successful double mixer stage ensuring freedom from noise and correct
reception of the new single side band transmitters : Price complete
with 5 valves, etc., 15 gns. On approval 7 days.
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Hol_me Moss models of the type AC/3 neutralized triode Pre- %

Amplifier are also available. A well designed and proved unit giving ¢

the best possible results for ‘ Fringe * viewers. Our confidence in a

the unit is revealed by our 7 days, approval offer. C.O.D. if desired i

or by arrangement through your Dealer. lilustrated leaflets and &

details, etc., available on request. ) g
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SPENCER WEST
QUAY WORKS, GT. YARMOUTH

"Phone: Gt. Yarmouth 3009
»

POLYTHENE ==
H.F. EQUIPMENT

(AMBYTHENE BRAND)
COIL FORMERS
CHOKES
STAND-OFFS
FEED-THROUGHS

Send for Particulors and Samples

AMPLEX APPLIANCES (KENT) LTD.

19, DARTMOUTH ROAD, HAYES, BROMLEY, KENT
(RAVensbourne 5531)
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Classified Advertisements

Rate 7/- tor 2 lines or less and 3/8 tor every additional
line or part thersol, average lines § words. Box Numbers
2 words plus 1/-. (Address replies: Box 0000 c/o ** ereleu
World ” Dorset House, Stamtord §t., London, 8.E.1.) Trade

t details on Press Day :
January 1952 issue, Thursday, November 29th. 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
ERNARD o.~—

BERNARD'S. manufacturers of television. radio
and amplifying equipment. can now offer zood
deaveries ol hand-ouut equipment; let us
you and save yourself £££££3 by buying
from actual manufacturers: 12 months' written
guarantee; ve supp.y compiete television re-
ceivers; time-bases, vision strips, amplifiers
5.1,000 watts, radio receivers; quotations by
return post.
BERNARD’S.—295, Munster Rd., Fulham
S.W.6. [0097
NIVERSAL ELECTRONIC PRODUCTS, 36.
e Mgéglebone High St., London, W.1. Wel<

SPECIALISTS in the design and manufacture
of high fidelity reproducing equipment from
5-100 watts for domestic or industrial purposes
Our new twin channel a J)lmer {type U.E.57),
with independent bass and treble out,puts pro-
vides tne most satisfying standard of reproduc-
tion we have {St experienced. It is now being
demonstrated our showrooms daily (we close
Thursday 1 p.m., Saturday 4.30 p.m.), and we
invite those who seek periection from recorded
music to hear this superb instrument. We also
offer tuning units or complete chassis designed
and constructed to individual requirements.

12 -watt nigh quality amplifiers, bass and
treble boost; £12/15; lists. —Broadcast
& Acoustic Equipment Co., Ltd., Tombland.
Norwich. 0065

IDLAND RADIO COIL PRODUCTS offer a
service for the production of high quality
amplifiers and radio equipment to specification:
list of standard products is avallable su pliers
of audio and radio equipment to the N amp-
tonshire Education Authority. —Enquirles to 28,

ugh.
ELECTRONIC DE-
“VELOPMENT, Ltd., Hubert St., Birming-
ham, 6 (Aston Cross 2440), the Midlands
specialist manufacturers of hi h fidelity scund
reproduction equipment, for e world-famous
williamson amplifier and associated acce:sories

including tone control stages, loudspeaer

-crossover units, distortionless contrast ex-

panders and radio feeders; send for detsails Txd

prices.

'PELRAD ELECTRONICS, 70, Church Rd.,
Upper Norwood, London, §.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 unrivalled price,
these unique amplifiers are the first choice
of the enthusiast; built to satisfy the dis-
criminating ear; bass and treble independent
contro.s, providing widest possible variation to
suit all recordings and varying acoustic proper-
ties of one room with another; full details on
request.—Write, call or 'phone Livingstone 4879.

REcEIVERS. AMPLIFIERS—'SURPLUS
ND SECONDHA
DDYSTONE communicatlons reoexver model
740, good working order; £25.—Box 4956.
.E.C. BRT.400B, communications receiver
and 10im Golden Wharfdale July, 1951,
perfect; £96 or near offer.-—Box 4960, (7706
COTT Philharmonic 30-valve fidelity set,
-2 000 mtrs., in Warwick cabinet; £125.—
.C.S.. 44, Widmore Rd,, Bromley, Kent (7736
PENCER WEST 3-valve A.C. pre-ampli-
fier, Midland; new. £8/8, wnh valves.—
George Hill, 7, Wharfedale Crescent, Tadcaster.
23 Baird television, rew tube, recently over-
but low vision guin; £30 or oﬂer ——
After 6 pm.. 8, Roseway, Tur nei’ Rd., S.E.21.
UCco 9- waveband feedet unit, 15 watt ampli-
fler, twin Goodmans 12in speakers and
Garrard RC65 changer in walnut cabinet; £85
or offer.—Box 4966. 7715
RO Rx’s and ~oils in_stock. also ARS88.
BCS&SR CR100 etc.—Reguirements please
o R.T. I. Service 254. QGrove Green Rd.
London Ell Ley. 4986. 10053
LOUDSPEAKERS—SURPLUS AND
SECONDHAND
OODMAN'S Agmm 12, unused, in onlfmal
carton;  —

ASS Reﬂex cabinet for 12in speaker, 71/m
oak: 78/-.—Box 4969. i

lpartribg Mews

Pointers to
PARTRIDGE

| PRECISION
TRANSFORMER
SERVICE '

@ ¢ Standard” and ‘“to Specifica-
tion” types available in over 100
Models in sVA to 100kVA range.

@ Available for EARLY DE.
LIVERY.

@ Wide Range of hermetically
sealed types including the new inter-
service approved type ‘C’ Admiralty
type (as tllustrated).

@ ALL WILLIAMSON Amplifier
components immediately available
from stock,

An advisory and desxgn service

or the production of “to Specifica-
tion ” types—this specialist facility
is used by the B.B.C,, the Post Office,
Government Research Stations, and
leading Industrial Concerns.

TRANSFORMERS LTD

ROEBUCK ROAD, KINGSTON BY-PASS
TOLWORTH SURREY
Telephone: ELMbridge 6737-8

OIGT unit and corner horn; £20.—144, Sid-
cup Hill, Sidcup. Kent.

ER natural reproducer No. 148A, as

£9 or nearest.—Box 4964. 2

OODMANS Axiom 22, practically unobtain-

able, as new, boxed: £11.—Box 5017. [7716

RKER 148 mode!, £10/10. or. with R.D.

A
B cabinet £21: perfect condition.—Snelgrove.
316 Can%md Lane, Westbury-on-Trym. Bristol.
74

Tel.
NEW TEST EQUIPMENT
TOROIDAL. coiis; your network problems at all
frequencies can be solved by these versatile
and mcrea.smgg vopular inductors: harmonic
selection and filtering, sideband suppression.
admission; crossover networks: tele-metering:
cuts of 50db within lkes at 50kcs possible: very
high Q. low C aliows tune over wide ranges;
25mH to 2.0H. many values from stock: decade
boxes 0.1H to 0.4H for early delivery; mso .05%
silver mica condensers; on Govt. and G.P.O. lists.
EL SOUND PRODUCTS Co.,
Yard London Archway. N.19 o
TEST EQUIPMENT—-!URPLUS A
ECONDHAND
COSSOR 339A D/B scope. J tube, £26, or less
£21; Record Minor ins. tester, 500—
volt. £8. as new.—Box 5018. g
MULLARD Master valve tester, eomplebe wi
640 cards, test valves, ohms, amps, volts,
cap, in good working orde>; £25 or nearest ofer.
—Hughes, Tonning St., Lowestoft. 7680
AMATEUR selling equipment at bargain prices,
wavemeter. oscilloscopes, sx nal generators,
receivers, etc .: send stamped addressed envelope
for list.—Gil ford, 22 Pembury Rd.. Tonbridge.
S new, Taylor model 85A° muiti-test meter
20,0000 p.v.),

valve tester, £20: aylor

generator, £15.—Renfree, 86 Fltzharrls Ave.,

Bournemouth. [7695
IGNAL  zenerators. oscilloscopes. output

N meters valve voltmeters, frequency meters,
multi-range meters in stock; your enaulries are
invited,—Requirements to R T. & 1. Service 254.
Grove Green Rd London. E11 Lev 4986
Bczzl frequency meter (modulated), complete
with mains unit. service manual, etc. new,
one only, £40, callers preferred; Tmsle 'S con-
denser microphone tester, VHF receiver R1294.
O0mc/s, as new, with manual. £
Haynsons, 14, St. Mary's. Bedford. Tel. £568.

NEW DYNAMOS, MOTORS, ETC.
ATTERY chargers, 2-6-12volts, lamp.] a.c.
malns operated, ammeter fitted, guaran-
‘66 (despatch 2/6) —Thames Valley Pro-
ducts ( Camdea Ave., Feltham 7654
chargers, 4 models. 2-6-12v. 1-2-4
am DC; ary mains voltage; a.so larger
types specxal transformers, chokes, test gear, in-
terfor car heaters. etc.—The Banner Etectric
Co., Ltd., Hoddesdon. Herts. 0122
ALL types of rotating electrica! machinery up
to 20kva available. including rotary con-
verters, rotary transformers, motors, petrol and
diesel-engined generatinz vlants, alternators
and d.c. generators. We are also in a position
to quote for power transformers; as actual
manufacturers we will be glad _to quote for any

quantity for home or expor

DIESEL Electric generating plants. 3kva, 230v

wlth push-button remote control, startlng
uipment, ready for use; £240.

ROTARY ‘transformers. input 20v d.c.. outputs

6.5y d.c. and 300v d.c.. permanent magnet fleld.

20/-; 'ditto, input 28v _d.c .200v 70ma

d.c output: energised ﬂeld 35/-. ditto. input

12v_d.c.. output 500v. d.c.. energised

fields 35/-; reasonable dellver

CHAS.

WARD. Lordscrott Works Haverhill.
10039

Suffolk. Tel 253
DYNAMOS MOTORS ETG —SURPLUS
SEOOND
PL “ Nov nage 92, as only
the following 1tems can be supplied:—

mode! diesel alternator plant, on steel
frame, 230/1/504-32v 15amp d.c. Petters latest
type A.V.I. engine, air- or water-cooled,
alternator belt drivea, self-energised, automatic

] voltage control by winding on stator, at 1.5

rpm, also a d.c. output for charging starter bat-
tery up to 15amps, battery can suppl{ few lights
when main plnn is not in use, a.n stop **
by remote conirol, °‘‘ press- -buttons,’* complete
with heavy battery cables and charged heavy
duty 24v 120amp/hr lighting and starter battery,
engine covered by Petters’ inspection service,
free dellvery 100 mls. London, £250; a few from
stock, others good delivery; concrefe beds sup-

plied.

ALTERNATORS as fitted in above plant, 3k v a
£61, 6k.v.a. £81, delivered: 3k.v.a £66, 6k.v.
£B7/10 £0.b. London Docks klndly state dlrec-

tion of rotation at pulle
‘THE above are not surp. ua, but current products

.of British manufacturers

6v BATTS., 100- 125&mp/hr £5.-del.; rotary con-
verters, 24v d.c. to 230/1/50 80-100watts, switch,
metal box, tested. £3/17/6 del., shunt dyno 32v

9a, £6/5; used by good. 90/. del.; sliding res,
Zenith 20} 16a, 5Q 10a, 19/6 del.; bat tery
chargers 12 and 24v. also H. flexible cable; see

W August. 74.
PLEASE see dlsplayed advert., page 113, for
S.T.C. selenium rectifiers; terms ¢.w.0. pro-
forma involce. c.0.d. (post goods onl{v
'{. Wl.)PEARcE, 66, Grent Percy St G.1 gnear
ngel).
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THOUGHTS
ON THE
AUDIO FAIR

The Audio Fair is an annual New York
institution at which appears all that is
best in the American world of sound
reproduction. So far as we know we are
the only British manufacturer appearing
under his own colours. Some British
audio products are sold in the U.S.A.
through the niedium of various distri-
butors, but our distribution is done by
ourselves for the simple reason that ever
since we started in business so many years
ago we have felt the necessity of pre-
serving that personal touch which is so
desirable in merchandise of the highest
quality. The intervening Atlantic Ocean
calls for no change in that policy.

Our speakers are used and very greatly
appreciated all over the U.S.A., and our
presence at the Audio Fair is not so much
concerned with getting new business as
with establishing personal contact with
many of our friends whom we only know
by correspondence as satisfied cus-
tomers. But in addition H. A. Hartley
has been invited to meet many technical
bodies seriously interested in bettering | w
sound reproduction technique. = These
invitations, so we gather, are the result
of the performance of the 215 speaker
as compared with the very expensive
American units, and of his unusual but
admittedly rational approach to and
solution of the problems involved in the
well-worn words ** high-fidelity.”

As to that, he may have something to
tell the Americans, but he is also inter-
ested in the likelihood of the Americans
having something to tell him. In art and
science true internationalism does exist,
and nothing but good can emerge from
the experts of two nations getting
together for mutual benefit. We
foresee being able to make some very
interesting additions to our range of
high-fidelity products.

Our catalogue will be sent free on
request (a | 4d. stamp will be appreciated)
to everyone “who feels he has not yet got
the last word in undistorted sound
reproduction, and a request for thls
catalogue will result in supplements
being posted as they appear. All who
have -already asked for lists will also
receive this new information.

There will be no change
215 speaker. Its performance is so
advanced that change is hardly
necessary, and at £10.10.0 we cheer-
fully put it up against any other
speaker at any price.

Send for your catalogue to-day, and

don’t forget that our now world-famous | N[4¢N

L:P. record service will bring you
guaranteed. mint copies of L.P. records
at the same cost as buying them locally.
We will even advise you on what not to
buy, for our whole effort is concentrated
on giving you the utmost satisfaction in
every way.

“Subscribers to our R.L.P. service will
receive a complete L.P. review in a few
weeks.

H. A. HARTLEY Co. Ltd.,|

152, HAMMERSMITH ROAD, LONDON., W.6
Phone: RIV. 7387
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TRANSMITTING EQUIPMENT
ALVES.—A quantity of 80lA’'s and 830B’s,
new and boxed.—Offers to Box 4954.
RQ sets. comp.ete witn J vaives, not guaran-

teed. 20/- post pald. trade enquiries in-
vited.-—Autorex, New wWhittington, Chesterfield.
AGSLIP transmitters from 10/-: ideal for
remote control of radio apparatus, includ-
Antenna direction indication; stamp for
etails
ENG NEERING FACILITIES LTD.. 29, Rea St..
irmingham,
SCRSZZ equlpment —Ground stations with P.E.

generators, transmitters/receivers, dyna-
motors 12 and 24y, junction boxes, linkage har-
ness, sockets and chassis-mounting plugs, coaxial
leads and sockets. W/S19 equipment: Brand new
sets and spares, Mk. II and Mx. III. D.L.R. low
resistance headphunes with lead and Jackplug.
brand new, boxed, 9/6 pair.—Gilillan, 52, South
8t., Wurthing Tel. Worthing 8719. [7643

NEW GRANél‘)iPHDNE %ND SOUND
PRITH RADIOCRAFT Ltd., offer from

auOPHONY BAIRD magnetic tape recorders.

comp.ete in luxury portab:e case with m/c mike;

£58/5/6.

EDDYSTONE communication 740
£338/15. 7150 £68,

PHILIPS 12-volt Motoradio model 574V, three
on.y; at pre-buuget price £29/6/4. o

PULLIN series 100 multirange meters,
ohms per volt, 21 ranges; £11/11.

receivers;

The whole range of Fidelia receivers has

variable selectivity; wide-range tone con -
trol circuit with sep.‘rate Bass and 'l‘reble

SKYWAY * Junior ** amplifiers, 2XEL32 push- SEwd S s
z‘él/lls"“tp“t high impeaance PU” input only: triode- o;;emted output stages. " The ramze'
SKYWAY ‘* Baby Grand’ amplifiers, 2X6VS et IRId oV AR Al Samart

£21/15/-
£24/5/- ; Fidelia De Luxe 9 valve model

with 7- wn.t.tpush pull output stage, £25/5/-

Fidelia Major 10 valve model. £31/10'-.

Data sheets free on request.

By the time this copy appears, we should

have moved our offices—please note our

push-pull output, de luxe type with Woden
‘“ Potted " transformers, treb.e and bass con-
trols, inputs for 50 and 500 mV; £14/14.
ORDING tape EMI 65A, 65B or H60. 35/-;
Scotch Boy (Durex), B £2;
1.200ft reeis; spare reels.
RECORDING motors BSR SR1, 32/-; SR2, 25/-:

Phiiips,

FP10, 38/-; Cullaru clockwise ‘or anticlockwise. new address below. Our new ‘‘home’"
42/-, faces the main Brighton-Newhaven rvoad.
WHARFEDALE ‘“ Golden "’ 10in speakers, 3 or We sghall be very pleased to demonstrate
15 uhms. £5/2/6. i any of our equi

SPEAKERS, 9in PM ‘‘ Stentorian,” 3 This includes week- ends. should you be
ohms, £1/16/9 viriting the coast, provided you let us know
CELESTION speakers. 12in PM. 3 ohms; £4/5. in advance.

ACOS microphones, MIC 22/1 or 22/2, for fioor
or desk stand fitting, £6/6; tab‘e stands, 21/-:
3-section folding floor stands, £3/7/6.
COLLARO RC500 auto changers, 78 I
ten 10in or 12in records unmlxed
p u. for ¢* 99 '* needles; £11/16

EKCO mouided plastic speaker ‘grille, 16'inX
12in, cream or gold. entlrely free from resonance;
6/6 plus 1/3 post; sample on request.
ESCUTCHEON mou’'ding ﬂexlb e cream plastic.
Mi.in U section: 1/6 per yard.
d S%?Crie va.ves, EF37A 25/2, PZ30

AFT. Ltd., 68-71, Church
Gnte. Leice"er Tel 58927, 10024

ILLIAMSON tuner trf coils. pair mw or lw,
e ‘ery high Q 8/6. wound to your station
choice

FILTERS steep cut 7/12kcs pair high mu perm-
alioy toroids with € In can. 70/-: low R cross-
over. L—=5mH, ferramic core. each 45/-; 9Kcs
whistle fi'ter, toroidal, over --40db @ 180cps
bandwidth. canned, 40/-: zero hum input trans-
formers to_order.
PO’I'I‘ED latest ferramic inductors, ultra high
Q. optimum F=200Kcs. trade supolied: no
ueneral 1ist. please make specific inguiries.
BEL SOUND PRO UCTS_Co.. Marlborough
Y-rd. London. N.19. Arc 5078 018
APE recorder motors. 230v a.c., powerful, |
qu'et brand new. 13/11; post. etc.,
K. W. Logan. Westalley. Hitch‘n. Herts.
B/IAGNETIC tap: new hizh coercivity Emitape
35/-spool 1.200 feet tape decks. blank re-
cordlng dlscs 1nin. 3/- from stock; full trade

SOUND D!SCS (SUPPLIES LTD 178 Blsnham
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/ Use SOLONS

for the jobs that
matter —this
modern precision
tool makes soldering

J0Bs /

Rd..AS}ggthport Lancs. 1 i ﬂ . d[7 speedier, simpler and
your own m.c. pick-up, first-grade in- f .
sttrumen%{ Wi ire fto dﬁ)t ililtd B S ésmore reliable. 5 models :
punen s supplied.—S.a.e. for details to Polloc watt with

[Brooklawn Drive, Manchester, 20. (7689 Gl e

and round pencil bit ; 125
watt with oval tapered and
round pencil bit; 240 watt
with oval tapered bit ; each with

disc recording eguipments, type

/ C7J Iur high-guality recordings from exist-
ing mlcro%hone equipment, price from 28gns;
also available as a complete channel Inclusive of
mic., amplifier and playback equipment. at
70gns; type C7, for highest quality professlonal

@an

require{nentﬁa—rec?rde: xlnleochamsrg at 48gns, 6 feet 3-core Henley flexible.
comp'ete channel a ns; de

arra%ged in -London. & mongtrat Voltage ranges from 100 to 250.
PLEASE write fcr detalls to K.T.8., Ltd..

Aylward Rd.. London, S.W.20. (leerty 2426)
Callers by appointmedt on.y. 0209
TAPE recording panels designed ‘for
the connoisseur, 2 speeds 7.5 and 15 i.p.s..
selected by 2-position sthch automatic braking.
rewind, tape lfting and tensioning mechanism
all interlocked to 3-position switch, simple to
operate, no tape spills, no unlacing "of tape for
rewind, tape can be inched or shuttled in either
direction with instantanegqus stop and start for
easy editing and cueing: ' erase-and hi-fidelity
record/play heads using full width track for low
no'se recording; frequency range 30 over
12000 c/s, panel size 19inX12in in black perspex
and is symmetncal in layout, heads and mech-
anism enclosed In moulded perspex cover; price’
£28.—Stamp for details to Electromechs, Euston ’
Chambers. Morecambe, Lancs 7615 | i
CRAMOPHONE AND SOUND EQUIPMENT biES (g
—SURPLUS AND SECONDHAND

{ W. T. HENLEY'S
TELEGRAPH
WORKS ‘€O. LTD,

51.53 Hatton Garden
London, E.C.I

ARGAIN, as new, Simon t d fold
e T "fw PR s OLOsR NG (RoNS
us
1B G ed but vertect: £1'ber | ¥ 10 FOR INDUSTRIAL USE

Wanted, high coercivit
—Box 4967. 4 & ta%e
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MAINS TRANSFORMERS (all upright mounting):
200-240 v., sec. 350-0-350 v. 80 mA., 0-4 v. 5 a.,

63 v.4a.,0:4-5 v. 2.a. Price 21/-, plus 1/- post.
Pri, 200240v 8ec.3v.,4v,6v.,6v.,8v,9v,
10v, 12 v, .lov le..‘)Ov 24\ .30\' 2 a. Price
18/6. plus /- post.

1. 200-240 v., Bec. 250-0-250 v.-60 mA., 6.3 v. 3 a.,
5 v.2a. Price 21/-, plus 1f- post.
Pri. 200-240 v., Bec. 350-0-350 v. 80 mA., 63. v. 3 a.,
5v.2a. Pﬂce 27,6, plus 1/- post..
Pri. 200-240 v., 8ec. 250-0-250 v. 120 mA., 6.3 v, 7 a.,
bv.3a. Price 28/8, plue 1/ post.
Pri. 200-240 v., 8ec. 350-0-350 v, 1‘20 mA.,63v. 5a.,
8v.3a Price 37 8, plus 1/- post
Prl. 200-240 v., 8ec. 300-0-300 v. 100 mA., 6.3 v. 3a.,
8v.2a. Price 31/8, plus 1/- post.
Pri. 200-230 v., 6.3 v. 1.5 a. Price 7 6, pius 6d. post.
Pri. 200-230 v., 4 v. 2 a. Price 7/8, plus 6d. poit.

40 Watt Auto Transformer 6/9
60 Watt Auto Transformer 18'9
75 Watt Auto Transformer ... ceee 20'-
100 Watt Auto Transformer .. 226
Plus 1/- pou'.
CHOKES :
20 Hy. 10 mA. 1,000"0hms . 56
50 Hy. 20 mA. 1,000 ohms . 6/6
50 Hy. 30 mA. 1,000 ohms . 66
15 Hy 60 mA. 300 ohms . 5/6
20 Hy. 60 mA. 500 ohms . 9/6
10 Hy, 100 mA. 300 ohms . 11/8
10 Hy. 150 mA. 200 ohms . 16/-
15 Hy. 130 mA. 170 ohms . 17/9
5 Hy. 250 mA. 80 ohms ... 18/-

Postage and packing, 9d. extra.

OUTPUT TRANSFORMERS :

Wharfedale OP3. Ratios, 30, 60 and 90: 1, at 7/-.

‘Wharfedale type P. Ratiog, 30, 60, 45 and 80:1,

at 8/6.

Wharfedale type GP8. Ratios, 12, 18, 24, 30, 36, 48,

60 and 72:1, at 12/6."

Wharfedale Universal. Ratios 40 CT., 60 CT. and
Ratios 15, 22

8:1CT. a4 16/8.
Wharfed and 46:1, 25/-.
Post 9d. extra.

ale W.12.
Midgetoutput. Ratio 42: 1 oniy, at 5'3, plus3d. post.
60 l Ratio Microphone Transformer, at 8 §, 1.7us 6d

100-1 Ratio Microphone Transtormer, at §°-, pius 6d.

ne
SIMPHONIC tape recorder, model 24, a

uu:x model B wire recorder, good as
w: £45 or near offer.—Box 4991. {775?
mos

new, with microphone 'and tape, -perfect;

£45 or néarest offer.—Box 4976. 735
SC recorder. S.R., ‘type DR33M and
ARI15C, ribbon and m/coil mics. iy st,ock of

£120,—Box [7670

blanks, condition as new,
COPHON

-BAIRD magnetic type home re-

corder, three 1,200ft reels tape, complete,

hardl%vused £60.—Underwood, Hambleden, Bucks.

other A.F.
stock; cheap.—Box 4510,

1,100 half«wave. capab
put current of 150
screw base,
cathode. 2 voits at 5 amps:

THER normal speed moving-coil pick-up
and mu-metal transformer, perfect condi-

tion; £5.—Palmer, 8. Burnt Ash Hill, Lee. S.E.12,

man’s R22 (20

me

Watt cinema fype hdgh fidelity P.A. horn
speaker 2 calibrated 4021C mics.; Good-
) in baffle; Brown K phones; V.I.
ter; large A F.. power transformers; hundreds

ponents; entire - experlmexi'tl%rgg

NEW COMPONENTS
ECTIFIERS.

B.T.-H. MERCURY vaPour valve, type U 150/

of supp.ying d.c. out-
1liamps at 1,000 voits Edison
top cap. directly heated
brand new. boxed.

anode

iarge quantity; price 10/- each: porce.ain holder
T8

Midland 18, 6 Holme Moss 21/-,
(superhet), Wireless World, set of 20

ower Byrom St..

AND & Co. (ENGINEERS). 14d.. 30.

KIRKLA
Liverpool Rd.. Dea.nsgate

anchester, 3 [75
ELEVISION COILSETS (t.r.f.), EE PW vlew/

boxed labelled.
L doped, with videc chokes. Lond. 16/6.
Scoﬂan/625/-

mas

set 12 to order; improved definition with cored

2.5Mcs boost chokes 5/-:

Unearity/width comtrols

/=
WIRELESS WORLD chassis sets. line mains and
blocking transformers. focus and defn. coils, EHT

Westhet trebler units.

this set remains amons

the leaders; coilformers, 4in. 34in polystyrene

tagged with cores, 10d. 1/-:

latest 34in canned

cored formers, 2/- (wire and wdg data TV IF 2/6

extra):
Zhin pax tube 1/6ft; trade supplied.
L, SOUND PRODUCTS

1Hin.

Marlborough

thin poly rod. poly cement. 3in.

Co..

Yard, London. Archwas N.19.

C RYST

carr.
Way, N.21.

majority of parts inc
valves. £20; wobbulator colls 7/6 pair.
BEL. Mariborough Yard.

| RADIO AID Ltd.

AL
Mic-6);

microphone inserts (Cosmocord
guaranteed brand new: 15/6 post

(Retail Dept.). 29, Market
0036

5 Oo\vatt auto transfmrs., 110/230 tapped. in

results;

steel cases with carrymg handle; 70/-,
3/-.—Champion Products. 43, UDE%)XI‘SS

M receiver, November issue, coliset of 6 pieces,
ex to spec with included condensors 45/6. or
rilled chassis. colls.

I..ondon Archway. N.19.
Osmor Q" Coil-
ghted with the
money now?

OU are bound to try a
pack eventually and be del
why not save time an

Send a stamp for free clrcults and latest lists of

coils. coilpacks. dials, etc.
OS OR RADI PR

W.C.A.), Borough Hill, Croydon, Surrey.

oanT Ltd.

‘Dw‘é.

Croydon 5148/9.

VERYTHING for home constructor, chassls
condensers, coils, valves, resistors, gram

units, speakers, test gear, Viewmaster kits, etc..

cash or B.P.; stamp for lists; quick service, no
Govt. surplus offered.—James H. Martin Co..
BCM/EDHWA, London, W.C.1. 7694

_.—For this modest sum you can build
a first-class 2-waveband plus gram

superhet coil pack; all components supplied com-
plete with full constructional details and suitable
circujt diagram; stamp for illustrated catalogue

of

all our products. See also our display adver-

tisement.

SUPACOILS.

98, Greenway Ave., London, E.17.
INICOILS, mldget size, 1in high. ¥in in'diam..
high Q. iron-cored. two-hole fixing. all colls

wound on polystyrene formers, fitted 4-way tag-

panels; ranges, LW, MW,

SW (16-48m) ;- types.

. OSC; I.F. 465kc. 3/6 each: 465ke 1.F.

H!
rejector  4/3 each; each coll boxed. with con-
nection data. etc.
'SUPE?é{ETdcouoack kits, comprising LW, M
g

SW colls. 4P 4w_w/c switch, all
adders and trimmers. 465ke I.F, rejector, 35/-.
‘HIGH Q' F coil, LW and MW with re-

action. inc. circuits. 5/-; replacement P.U.°

bobbins, - 4.000Q). 7/6; other values stocked

midget TRF 3-station coilpack kits. 16/6:

midget - relays. SOOOQ cml weight 1oz, 10/-:

Viewmaster ** pre
valve, 42/-. deliveries by retum all ¢.w.0.; trade

p kits. complete inc.

supphed

ES
T nouth

CRETTON (W). 349, Copnor Rd., Ports-
e {7397

COMPONENTS—SURPLUS AND
SECONOHAND

J. DMMS Ltd

tECI‘IFIERS full wave bridge type. as follows:

i a.mp, 12 or 6v, 1
3 amrp

12 or 6v, 5/6; 3 amp. 12 or 6v. 12/6:
-; 5 amp, 12 or 6v, 17, 6
6 or 12v, 22/6:

1 amp, 11/-;
5/-: 24v 4 amp,
1n=' resistance seis fmm 1 to 4 amp
amp 10, 7 in all, 30/~ per carton.—
Coheme Mews. London. 5

:mnntl

136.

i

Bd:

8941,
LESSEY new surplus 0005 three-ganged
Trimmers tuning condensers. 8/6 each
Wellington Rd., Wokingham 772
ASE and chassis 1/6; 2v triodes. sofled 1/-;
8/275, VCR97 halders 9d; crystal
mike- trans 1/-: phones. §.a.e.

lextra.

,ANNAKIN, 25,

Ashfleld Place,. Otley, Yorks.

5 |

|

1s 3d; mikes !
list. post |

99

Fre- |

The House for
Quick Delivery

The following Goods: Ex-Stock.
Cash with Order,'or C.O.D.

PLESSEY Multi-Speed Auto Record Changer.
10in.-12in. at 78 r.p.m., |0in.-12in. at 334
r.p.m,, 7in. at 334 r.p.m., 7in. at 45 r.p.m.
Virtually no needle changing. Simple in
design and construction, extremely easy to

operate.
Price including Tax at . £23 13 0

B.S.R. G.U.4 Three-speed Gramophone Unit,
complete with Jlightweight Pick-up, and
high fidelity crystal head.

Price including Tax at ..... 0060800 £2 19 11

G.E.C. Muiti-beam Loudspeakers. Designed
for use in Theatres, Assembly Halls, works,
canteens, etc., where it is necessary to ensure
that the full frequency range of speech and
music is evenly distributed over a wide area.
The Muitibeam Assembly has a bank of nine
specially matched speaker units, are mounted
s0 as to give a correct frequency balance over
a horizontalangle of approximately 60 degrees.
The effect when used with a good quality
amplifying system is most impressive, being
characterised by a clean and well maintained
response in the upper register and a strong
true base.

Provision is made on each assembly for wall
or bracket mounting, or for chain suspension.
The Multi-beam Speaker Assembly is sensitive
to inputs of one or two watts, but a single
assembly can‘ accommodate inputs up to
30 watts without distress. High impedance
matching is provided, the transformer havmg
tappings at 750, 1,500, and 3,000 ohms, giving
a power input of approx, 20, 10, and 5 watts
from a |20-volt loudspeaker line. In halls of
average dimensions it will usually be found
that comprehensive sound coverage can be
achieved with two assemblies, one each side
off the stage, or with four assemblies if balcony
and gallery areas exist.

List Price  _.......ooooiees v £35 0 0
New in original packing.
My Price .....c.ccooiiiiiiiiininnne.. £10 10 Q0

Carriage extra.

DECCA 3-spced Motors with Turntabie,
ready for mounting, at £7 3 4

ACOS G.P.20, complete with either Standard

,or LP. Headsat .............. . £311 5
ACOS Heads, Standard or L.P. ... £2 3 4
GARRARD Standard Playing Unit, with

Piek-Up oiiiiiiiiiiiiiiiiiiaaas .. £6 3 2
COLLARO Standard Playing Um: with

Pick=up™ S . Y 6coa0 6 10 6
LEAK TL/i2-watt ‘‘Point One " Feedback

Amplifier ... 5o o e S S £28
LEAK RC/PA/U Remote Control Pre-

Amplifier ......... O oo £9 0
LEAK V.S. Superhet Tuner Unit, comp|ete

with Valves ........ A SR £37 4

Send me your order for all your :
Wharfedale Speakers. Test Meters—Avo,
Taylor, Advance. VYalves. Components.

Please note these
increase by the ma

A. ERNEST BUCHAN
(M.O. Dept.)

28, BELMONT ST,

... ABERDEEN . ..

telephone 23519

trices are subject to any
ers due to rises in costs.
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CABINETS & CHASSIS

AC. S valve 3 W/B Superhet Radiogram

Absolutely complete kit of parts
£10,15/0
£12/10/0

chassis. |
including detailed wiring diagram
Or fully wired and tested

CABINETS OF DISTINCTION

Send éd. for our new lllustrated
cabinet catalogue.

AMPLIFIERS :
4 to I5 watts from £3/19/6

Full details from:—

LEWIS RADIO CO.
(Dept. 1251)
322 HIGH RD., WOOD GREEN,
LONDON, N.22.
Callers to:—
120 GREEN LANES, PALMERS GREEN
LONDON, N.I3
(near Bowes Road)
Phone : Bowes Park 6064

OPPORTUNITIES

IN RADIO

7 | Get this FREE Book!

‘ENGINEERING
OPPORTUNITIES’
reveals how you can
become technically quali-
fied at home for a highly
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 144
pages of intensely inter-
esting matter, it includes
full details of our up-to
the-minute home study
courses in all branches of

TELEVISION  and
RADIO, A.M. Brit.
I.R.E., GCity &

Guilds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency, and
General Wireless Courses.

We definitely Guarantee

“NO PASS—NO FEE”

If you're earning less- than £14 a week this
enlightening book is for you. Write for your
copy today. It will be" sent FREE and
without obligation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

388b SHAXESPEARE HOUSE,
17/18 STRATFORD PLACE, LONDON. w1

ENGINEERING OPPORTUNITIE

»

WIRELESS WORLD

ADIO CLEARANCE, Ltd.

TELEVISION! Set of 3 components. comprising
line output trans., with E.H.T. g to give
7 kV, using EY5]1 (heater wmdlng for EYS1? also
lncluded). and fitted with width control scan-
ning coils, low impedance line and frame, focus
coil (res. 10.000(), current approx. 20 mA);
the set of 3 for 42/~ plus 1/6 post, diagram cf
line trans, supplied,

MINIATURE iron cored colls, former size 1 X
3in adjustable core, set of 4 coils, M.W.,

and OSC, S.W., AE and OSC, 5/11, post Gd.
mains dropplng resistors for .15a valves 92011,
tagped at 850 and 700Q. small size (3inX3in),

.C./D.C. amplifiers, complete kit for con-
struction of 20w, 8v ampiifier, by McMurdo, all
first-class components by Partrldge, Gardner,
ete., valves 4XCL33, 2XEF37, 2XUR3C, black
erackle, chassis and case, isolated from mains,
and drilled. circuit diagram supplied, everything
complete £10/10/6, carr, paid.

PERSONAL receivers. 3 valve T.R.F. using 1T4s.
comamed in handsome bakelite case with lift-up
lid" size 7X6Y%Xx5in with lid closed, plastic
carrying handle, fram in lid, these receivers
cover the medium waveband and operate from
self-contained dry batts.. standard  types.
W1435 and U2, output to a pair of lightweignt

'phones HRS controls, SM tuning and re-
action. openm lid switches on. supplied brand
new, with valves, batterles, 'phones, an ideal
set. for invalids, hosp. patients, etc., these re-

celvers are not Govl. surplus and are offered
read to pl y. carr pald
(© drilled 3 button

4
base holes 1 9 Xl drllled 5 button base
holes, 2/3; all. l7>(916x2 drilled 7 int. octal ang

uare, open enda 3/- ah 1416%10X2% d

10-B8A, 5 I ‘ex. T. 4/3, primary
0-110-210/240v 500/5, secs 300-0-300v  80ma,
4v 2a, 6,3v 2.5a, 15/6, heater trans aul

50() size 4X5X5 potted 10/6 post paid; elec-
trolytics 32mf 350v card 2/-, 32-350v ¢an 2/6
16-450y can 2/6, 8+4 450v can, small
8+4 275v 2/-, 3-450v 1/6; switches sLandard
Yaxley type, 2p 4w lb with' shorting wafer 2/-;
superhet " cils 14X 13 l’ormers M. wave H.F.
Osc, L, wave H. Osc, 1/9 per coll;
LF. trans. 465kc/s 11/-,x11/2x4m iron cored 8/-
pair; meters 2in square bakelite cased, 0/5ma
6/6 0/50ma 7/6 0/300v d.c. with series res. 7/6,
bakelite cased z%ln c1rculm 0/20Cma 9/6; Rotary
power units type 1 p.m. rotary mounted on
chassis with su? })ut 12v d.c. output, 250v
60ma, 6.5v 2.5 C. 7/-, type 87 24v input, out-
Euts as 104 6/6 post gald. piugs and sockets,
akelite with keyway 6 pair, extension
Speaker controls 10() wire waund in spindle
8d; ‘* Pye Strips *’ the well-known 45mc/s vision
smps, rand new, less EF50s, with EASO, per-
fect condxtlon. 39/6, plus 1/6 past, focus coiis.
low res., 200(}, standard TV 8/6, b
alternadve with kit, if required
speakers, p.m. less t.nms boxed
paid; Mansbridge conds., 1,000v wkg. 3/-;
‘211;:1 4Wit;h sp switch long spindle '25k, 50k, 100k,

size iron cored I.P.s, 465kc/s, size 1inX
ll/‘lnx21/-_,ln 8/6 palir; frame aerials for per-
sonal sets, etc., medium wave, rectangular wind-
mg. size G%Xlll/zxun wound round 4 wooden
bobbins mounted at the corners of an alf. plate,
tabs for connections 2/6 ?OSt paid; output trans.
5.000/3.750, 2/11; eholders. Amphenol.
int, octal 7d. ceramic mt octal 104,
RADIO CLEARANCE. Lt 27, Tottenham
urt Rd. ndon. Tel. Museum 9188.

BEN?I?()IX BC. 221 frequency meters complete:

8.C.R. 522 frequency 100-156 mcs complete trans-
gl(t)ter/recelver in new condition, with all tubes;

EIMAC 100th transmitting valves; 55/-.

TAYLOR T200 transmitting valvas £6.
THROAT microphones, new and boxed 4/6.

PLUG and key assembly No. 3 with' send/rec.

5/6.
/ngcﬁ relay heavy duty 24 VDC. res. 250 ohms;

7
CLARKE keging relays: 17/6.
PAPER condenser, 4mfd 300v wkg., 6/6; paper
condenser, 0.25mfd 1,200v wkg., 4/-; paper con-
densex 0.05 plus 0,05, 2,000v. 4/~

ALL pcroelaln jumbo 4-pin bases. 4/- each.
LA RGE porcelain jumbo. 4-in bases; 6/6 each.
MeEIROY-ADAMS = MFG, GROUP, Ltd., 46,
Greyhound Rd., Fulham, W.6. Tel, Fulham'1802.
Cab Hallicraft. London 019
UR latest clearance llst now available; send

S’I‘ORES 48. Stafford
(0061

pton.
GSLIPS at 1/10 to 1/20 of list prices.
huge stocks. Please state re ulrement.s
K LOG AN Westa Hitchin erts 16369
.G. nsole cabinets (pre war),
qua]lty ampllﬂer. r.f. unit, t.v. chassis for
. deflexion protessxomlly built); A V.0.
W.W. " from 1945, ndon).—Box 4970.
ESISTANCES, vitreous, wirewound, 30-watt
stats, 12 amp 1 ohm 6/-; D 4
meters, 0-15v MI, 5/-; 0-250 mlcra A (b
ture scale), 15/-; sturdy motors, 2av : Pl
condenser), 5/-; rectiﬁers, Fw
2v la, 5/6; 12v 55. 17/6% 12v 8a, 23/-; HW
12/6; other sizes avaflable;’ rect~
angular bicycle transformers, suitable = audio
800/3 ohms, or set of 6 give multitapped 20v 4a
from mains 2/6; 3kw 50¢ transformers, various
outputs, £5; various converters; details on re-
quest; fechnical queries welcomed; terms c.w.o.
or c.0.d.; orders over 3/- carriage paid U.K.
PARKER, 68 Station Rd., Petersfield. [7557
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DUKE & CO.

RADIO CONTROL UNIT, 12/8, incl. 3}in. tweeter
speaker; 25 resist. wirewound: I.F. trans.; various
Conds.; instr. fuses ; 8 internat. octals, ceramic,
3 Acorns ceramic. 7 v/controls. Relay, 2 co-ax.
connectors, all usual parts, etc. Clean chassls and
cabinet.” Ideal amplifier or recelver, etc. Post 2/-
extra.

CLOCKWORK MECHANLSM. Just In, 8/8 each.
Beautifully made in solid brass, small, but each piece
engineering perfection. TYPE R.Q.F. (B) 4551. . Full
Instructions on manufacture of timepieces and photo-
graphic exposure timing units supplied free. Just the
Jjob for an amateur mechanic with ideas.

MIDGET RECEIVERS in bakelite plastic cabinet,
walnut green or ivory. 4-valve T.R.F. Universal or
AC. for only £5/12/8. Assembled 35/- extra. New
and improved circuits. The ONLY set now available
at this price. Post and packing 2/6.

SHORT-WAVE SUPERHET, 15/8. Number 18 set,
receiver. FREE INBTRUCTIONS for conversion to
allswave and circult. Diagram incl. NOTE set with
a littie alteration makes first-cliss portable or car
radio. LF.’s 465, Pcst 3/- extia.

AERIALS, 200ft., on winch 2/9, or 12ft. in three
sections 4ft. each, tabular copper-plated steel, 7/
only. Carr. 2/- extra. Also Bases for 12ft. Aerials,
tough rubber, spring mounted, 1/8, post 1/2.

NEW SPEAKERS, 2{in. and 3in., perfect, 18/6
with transformer, or less trans., 13/6.

MOTORS, 160-250 volts and 100-110 vcits, 3 000 r.p.m.
Approx. 1/18 h.p. Made by Croydon Manufacturing
Co. Silent running, fan cooled. Univeraal shaft
1in.x 5/18in. Dimen. outside, 6in. x4in. Ideal for
sewing machines, hobbies, etc., 39/8.

NICKEL CHROME WIRE, 50 yd. spools of .014 wire
for only 4 6. or 25 yds. 032 same price. These prices
are a fraction of to-day’s prices (If you can buy it).
T/V INTERFERENCE SUPPRESSOR TRAP. This is
a smail ex-W.D. aerial interference suppressor, and
has proved to be an efficieht trap for most types of
interference. Price 1/6.

INSTRUMENT STORAGE CASES. #in. laminated
plywood, with heavy-quality steel hlnges and locking
device, in as new condition, two sizes, large, 9in.x
9in. x 7iin., 3'6. Small, 7}in. x 6}in. x 6in., 2/8. In
metal, 10}Hn. x 8tin. x 5}in., with strap, 2 -, plus post.
Money back guarantee. Cash with order, please, or
C.0.D. 8tainps ONLY for Lists.

Mail orders : 621 Romford Road, Manor Parks

London, E.12. RA. 6677
Retail Sales: 219 ILFORD LANE, ILFORD,
ESSEX ILF. 0295
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“DEMOBBED
VALVES"
MANUAL

2/9 POST FREE

giving equivalents of
British and American
Service and Cross Re-
ference of Commercial
types, with an
appendix of B.V.A.
Equivalents and com-
prehensive Price List.
We have still some
valves left at PRE-
BUDGET rates which
actually sold at the old
price. There is a space free for YOU on our
mailing list.

EXPORT to all parts of the Commonwealth
and beyond—safely packed, fully insured
(no C.O.D.) and free of tax.

ELECTROLYTIC SUPER QUALITY
CONDENSERS

Special offFer
Cardboard tubular, wire ends, S00 v.

Dlmenslons

8 mfd. 500 v. 24" x 3 !
16 mfd. 500 v. 2#" x §~ §/Z
20 mfd. 25 v. 137%4° /9
50 mfd. SO v. .. .13 x s 2
CANS, single hole fixing, screw ends :

8x8mfd. 500 v. . x 1”5/

83 16 mfd. 500 v.. 2{"x 1" 66
16 x 16 mfd. 500 v.. 24" x 14" 8/-

Postage extn;.a
G.ERMANIUM CRYSTALS as specified in
** Wireless World ** Spt., page 338, 4/6.
COILS, HH4, HH3, HH2, at 3/9 each.
Capacl:ors, 10d, each.

HOLME MOSS
VIEW MASTER TELEVISION MODEL
C, 5/3, complete plans.
C'R.T. 3-inch E.M.I. Type 4/1.
cartons, 17/6, plus 2/6 post.
CONDENSER TESTERS and Rectifier
Units. Plugs straight into A.C. mams. 200/
240 v., and Is indispensable for examination of
condensers Very slight and intermittent
leakages which cannot be discovered by
conventional instruments can be traced by
this unit. Complete, 39/6. Post I/-.
SERVICE SHEETS. The one you require
c;.n/célosed if availabfe in a dozen, our choice,
0/6.

Brand new in

ADCOLA 3/l6in. DIA. BIT SOLDERING
INSTRUMENT. Miniature type to meet
every requirement for Radio, Television, etc.,
22/6. Post 1/4.

FABRIC for speakers, | square foot, 4/-.
TAYLOR ON EASY TERMS. EASY
TERMS up to 10 _months—and very near
Cash Price on All TAYLOR METERS.

THE “ Q-MAX " CHASSIS PUNCH,
T F | LW 1A [T I
to/é6 | 11/6 | R3/6 | 16/6 | 27/6 | 21/-
Key 9d. | Key 1/- li/e‘y Key

-t
JUNEERO PATENT 14
MULTI-PURPOSETOCL
It punches, bends, shears
and threads. Specnally
designed for
Model Making,
Metal Working
and Home Re-
pairs. 20/-.

With ** Xakto ’
slide gauge, 27/6.
JUNEERO
ENGRAVING
TOOL, for
Metals, Plastics,
etc. A.C. Model 12/6.
Just published : Our new complcte illustreted
28 page catalogue, £d. stamps.
{Kindly mark envelope W.W.12)

3

VALVES

Wmsmsss WORLD

MEISSNER de luxe signal shlner. &'.20, Halh-
crafter Sxyrlder Model 23, per.
EDDYSTONE 640, 1145, ansmm,ers. com-
munication receivers in stock. Hammerlung
H.R.O. Seniors, C.R.100, A.R.88D.,
. etc,, all in perfect order; R.1155
receivers in new copdition; your enqulries are
invited for rotary convertors and electric motors,
most sizes and types avaliable from stock; motor
alternators, 110v d.c. input 230v a.c., 50 cycles.
250 watt output. specml clearance of F
electric_motors, 35/- -250y a.c.
machines, 40/- each;

NIVERSAL suitable for sew- |
with extended spindle, suitable for models, etc.,

]

12v-15v a.c. /d.c. motors

9/3; 20 watt P.A. rack mounting amplmer new
and complete, with heavy duty a.c. power pack,
200/250v, PX25 P.P. output, £5/10, less valves:
new moving coil microphones, hand type, heavy |
duty and complete with 12yd screened cable,
£3/15; 20ft t,elescoplc tubular T/V must, 18/6
each; large selection of test equipment; multi-
range meters, valve testers, signal generators,
oscitloscopes, brldge meggers and meggers, etc..
all at reasongble prices; hand bearing prismauc
compasses with gmvlsion for battery in handle,
perfect, 40/- each; very large stocks of transmit-
ting vnlves, Klystron of all typas, send us your
requirements; special offer of new, not ex-w.D.,
mains_ transformer, semi-shrouded 2007250V
tapped primary, 250-0-250, 100ma, Sv Samp. 6v
damp, 20/- each; large stocks of L.T. trans-
formers, special sizes and ratings wound to speci-
ﬂcatlon. auto-record changers In stock °from
£10/15; switchboard mountin voltmeters,
ampmeters, various ranges a.c, and d.c. available
at cheap prices to clear large stocks of enamelled
wire, 28 s.w.g., 18 a; 20 s.w.g., . No. 15
U.X, base, Amerxca.n valves available. Special
offer, H.R.O. colls, 48-96 m/s and 180-430 k/s,
45/« each,quantlty of 1litz and nickel chrome wire
available; type 74 indicator units, complete with
s new, £6 each; prices do not include
postage;, Ame; rlcan Dmghy transmitter, type
SCRS578, 500 k/c M.C.W.; large stock electric
exhaust fans, most types; Hallicrafter Super Sky-
rider 5x28 in stock. Evershed bridge mesgger,
500v 1% kw, ed.c. rotary converter, 220
d.e./230 a.c., com, lete with Igranic starter, £28.
Large selection of American Pyranch high-volt-
age worklng condensers; 0-5 m/a meter rectifiers

6/3
SERVICE RADIO SPARES, 4, Lisle St.,, W.C.2.
Gerrard 1734. 88
OUTHERN RADIO SUPPLY, Ltd., 11, Little
Newport Street, London, W.C.2.  See our
disp. ayed advertxsemem age 108 10016
UPR RADIO, 746b, Romford Rd., Manor
Paxk London "E.12. Tel. If. 1260, Est.
17 years. Latest bargains at the right price.
TWIN gang 0.0005 mfd T/cond with fixing
bracket, less trimmers, 7/6 ea.; standard size.
465 k/cs. IF/TS. 8/6 pair; 28-way tag strips,
1/~ ea.; Sma Bridge type meter rectifiers. 5/6

ea,

CARBON Vol/controls, IOOK ohms, long spindle
with S/P switch 2/6 each; 100K ohms v/cont.,
less switch, 1/3; 0.25 meg v/cont., less switch,
2/- ea.; K ohms heavy duty carbon. v/cont..

and also 20K ohm w/wound vol/cont 2/3 ea.;
3 meg. carbon vol/com d ea

.F. CHOKES, ma,

4/3
nickel-plated termmals.

4B brass
2/3 doz, electrolytlc
condensers, 32+32 mfd, 350v can ty e 5/
16+32 mfd, 350v sma.l can cond.. rd
500v tub. cardboard wire-end oond 5/6
mfd 50v card;boehrd lf}as cond. or 50 mfd 12v
nd,.
rectlﬂers 250
9 . 65 ma. 5/6 ea.: giass dlals, 8%inX43;in,
L.M.S. wave, station name, for the new wave-
lengths, in 3 colours. 3/6 ea.; metal escutcheon
for same. 2/6: pointer, lo%d drop-through
type mains trans., primary 0-250v tapped on
voitage panel, sec.. 275-0-275v. 80 ma. 6.3v
3 amp, 5v 2 amo with screen, 15/11: L.T
heater trans., 0-200-230v. 6.3v 1.5
flat-type mains drcp:n'r tapped
ohm, at
moulder B7G v/hldrs . lOd ea .: int/octal am-
7d ea. 2-pole, 2-way small rota:
0 3-way sma:l. witl
+ 0.001 mdd 600v tub.

6
MANY other bargam lmes in stock; let us quote

T RMS €.%.0 send 6d_extra for
postave orders under }.‘.5 zl/gd s.a.e. all enquiries
d llst 0021

[

RYALL, * Utopia,” Mayfleld Rd.. Herne
Bay. Kent. offers post free bargains, all new
Or as new; sw1tches standard Yaxley type, 3B. 2P,
9w, 1/6: SP. 6w, 1/6; smaller type, 3B. 2P.
6w, total 5P only 2/3; miniature instrument
switeh circular, 8B. 2P. 6w, 1/6; one tvpe 2B,
3w 3P., coloured high voltage leads. 2/-; and
one type soldered tags, 2B, 4w, total 5P. having
one double bank, 1/6; Paxolin special offer
quarter inch 12inX8in. 3/9; meters, brand_new.
in makers’ boxes, British made, 2l%in (3%in)
overall, 0-30ma, circular flush with front fix-
ing and 2in square front voltmeter, 0-300v FSD.
5ma, and square front 2in 0-5ma, fine open
scalés by best maker. all 6/9 each: high resist-
ance headphones with good type microphone,
vadded double headbands. and sponge type ear-
caps. all wired into large 4-cleft plug as per
R.A.F. adverts.,, 8/10. as new; four resistance
panels with thirty - lA,-l Jwatt colour coded
carbon resistors, best makes at 4/6 lot; three
2in high stability vitreous resistances on panel
with bolts for mtg. two 25,000 and one 130pohms.
1/9: palrs 25mf 50v. 1/9; light twin cable, 3
yards. 1/3; triple. 1/6: twin olug and jack. 1/5:

triole. 1/6; twin screened 7ft in two lengths
1/4: Bake;lte togzle switches, 2P. ST.. 1/3: 250v
and DT. G.O.. 1/9: miniature red lamp-

I -

Nl

holders panel mtg . 12v bulb cap cover, brass,
1/9 complete. 10205
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THE CHASSIS PEOPLE

The prestige of Armstrong chassis Is firmly
based upon many years of constant en-
deavour to produce reliable and efficient
receivers at an economical price. Our
present range of chassis will even further
advance the already high reputation enjoyed
by our receivers. We are delighted to
give demonstrations in our ‘showroom and
our illustrated ‘cata'ogue will be sent on
request.

MODEL EXP 125/3 14-VALVE ALL-
WAVE RADIOGRAM CHASSIS

5 Wave Bands covering from (0.9 to 550m and

800 to 2,000m. R.F. Pre-Amplifier. Two LF.
Stages with Variable Se.ectivity. Bass and Treble
Controls. t5-Watt Push-Pull Output. For A.C

Mains. £36,15.0. plus P.T

MODEL RF 104 [10-VALVE ALL.
WAVE RADIO CHASSIS

4 Wave Bands. R.F. Pre-Amplifier Two F.

Stages with Variable Seiectivity. 10-Watt Push-

Pull Output. For A.C. Mains. £24.0.0. p'us P.T.

MODEL EXP 73 8-STAGE ALL.

WAVE RADIO CHASSIS
3 Wave Bands, Variable Selectivity. Fly-Whee
Tuning. 8-Watt Push-Pull Qutput with Negative
Feed Back. For A.C. Mains. £17.15.0. pius P.T.

TELEVISION
The new ARMSTRONG
TELEVISION CHASSIS,
model TV. 15, incor-
porating a 2" C.R.T., is now
available for distribution.

PRICE: 53 GUINEAS

TAX PAID
Unfortunately, owing to the limited
supply of material, the Chassis is at

present available only for the London
Service Area. Please send for full
details.

WIRELESS &

ARMSTRONG reievision CO. LTD.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
Telephone : NORth 3213
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==THE MODERN BOOK €O

Encyclopedia on Cathode Ray Oscillo-

scopes. By Rider and Uslan. 75s. Postage
free.

Mathematics for the Million. By L.
Hogben. 20s. Postage !/-.

Radio Circuits. By W. E. Miller. 5s. Postage
4d.

Radio Servicing Equipment. By E. J. G.

Lewis. 25s. Postage 9d.

Television Receiving Equipment. By
W, T. Cocking. 18s. Postage 6d.

Magnetic Recording. By S. J. Begun.
25s. Postage 9d.

Industrial High Vacu'a_m. By J. R, Davy.
25s. Postage 9d.

Sound Reproduction. By G. A. Briggs.
10s. éd. Postage 6d.

Radio Engineers’ Handbook. By F. E.
Terman, Sc.D. 50s. Postage 9d.

Radio Engineering. By E. K..Sandeman.
Vol. |. 45s. Vol.2. 40s. Postage |/-.

“ Practical Wireless' Encyclopaedia.
By F J. Camm. 2ls. Postage 9d.

Brimar Radio Valve and Teletube Manual
No. 4. 5s.-Postage 3d.

Osram Valve Manual.
5s. Postage 4d.

Radio Valve Data. Compiled by *
World.” 3s. 6d. Postage 3d.

We have the finest selection of British and
American Radio Books. Complete list on
application.

Part one by G.E.C.

Wireless

19-21 PRAED STREET
{Dept. W.12)
LONDON, W.2
PADdington 4185

—WILCO ELECTRONICS—

METAL RECTIFIERS.—I2 v. | amp,, 12/6 ;
v. | amp., 10/6 ; 48 v. 150 m/a., 10/- : Al
Bridge type. Post /-
ACCUMULATOR CHARGERS in black
crackle case with fuses and meter, 6 and
I2 volts at 4 amps. Bargain Price, £4/19/6,
Pkg. and carr., 5/-.
SLOW-MOTION DIALS., 6in. Scaled
‘0-100, reduction 200 to | or direct, ideal for
wavemeters, signal generators, etc. Our
price, while they last, 5/6 each, post 1/-.
““ELF " CIRCUIT BREAKER, 220 volts.
2 amps., size 3 inches round, 10/6, post |/-.
KLAXON GEARED MOTORS No.
IK5SB3-W7. Torque |5 lbs.fin, r.p.m, |75.
Motor r.p.m. 1,400 at 230 v. A.C. Split phase
induction type, £10 each.
KLAXON CAPACITOR INDUCTION
MOTORS with 4in. fan, 1/40 h.p, 200/240 v.
A.C., 2,700 r.p.m. No. EMSCB2 with con-
denser, 55/- each.
24.VOLT D.C. MOTORS with double
ended shaft 2in. x 3in., 8/6, postage I/-.
THERMOSTAT SWITCH.—Bimetal type
in sealed glass tube, 2fin. x xin. 30 deg.
Cent. Ideal for Aquariums, Wax and OIl

Baths, “Gluepots, etc. Will control | amp.
at 240 v,, 5/- each.

THERMOSTAT. Satchwell 12in. stem,
0/250 v. A.C,/D.C., IS amp. 10 to 90 deg.
Cent., 35/-.

CUTTER HEADS.—' Recording ”* high
impedance. Amazing bargain at 55/- each.
Post |/-.

CUTTERS STYLIl, 6/- per doz., large
quantity available at special rates.

0/50 MICROAMMETER 2jin. Flush type

contained in Test Set 28.
meter only 50/-.
AIRCRAFT CLOCKS with splendid 8-day
jewelled movement. Flange type, made to
stringent Govt. specification. Brand new,
guaranteed. Ideal for car, study, bedroom,
ete. Special offer, 65/- each. Post free.

, 204 LOWER ADDISCOMBE ROAD,
CROYDON.

A very sensitive
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VERSTOCKED, price slashed to below cost;

P.M. speakers, 5in, 11/6; 8in, 12/-; 10in,
26/-; all 2-3ohms; O/trans., Pent, 3/6; H/duty.
5/6; 80ohms Co-ax., 12/- dozen yards; mams
trans., 300-0-300, 6v 4a, 100ma, 17/6;
450v condensers amf, 1/6; 5. 2/6 16, 2/9: 8X18,
4/-; 32X32, 6/3; 500vw, 8mf. 3/-; 16. 4/3;
way St¥ips, '5/- 100; hundreds other bar-
gains; s.a.e, list.—Radio Unlimited, Elm Rd,,
London. E.17. Tel. Kgr 4813 {0062

1CES
RIX%!§K SOUND RECORDING ASSOCIA-

T, o
MEMBERSHIP of the Association is essential
to all actively engaged or keenly interested in
high-quality sound recording and reproduction,
The 1951-52 ture Season has commenced
and an exceedingly interesting series of papers
and lectures, many with demonstrations, has
been arranged for the benefilt of members,
Additions have again been made to the publi-
cations of the Association, and there are also
the very special and excluslve test disks. Full
information is conta:ned in the latest Publica-
tions List, P.104, and this, together with the
new brochure giving full information of the
work of the Association and the benefits con-
ferred by membership, with a Membership
Application Form, mav be obtained from t.he,
Membership Secretary at 48, Mount View Rd.,

North Chlngford London. E.4, England. [0119
ANTED, EXCHANGE, ETC.

ANTED B.SR, nuxer- -recording control

ampnﬁer —Box' 4971. (7727

“7 ANTED, dynamometer. a.c. test set, alsoc
oscllloscope type 33SA, also LO50A oscil-

ator.

LESLIE DIXON & Co., 214, Queenstown Rd.,
Battersea, 8.W.8. Macaulay 2159, 0176
ENAMEL wires, 24 to 30swg. toroidal cores,
best only, bfos, toro.dal wdg machines.—
Bel, Marlborough Yard, N.19. Arc 5078. 10191
ANTED, 6, 8 and 12 way Jones' piugs.
¥ soczets with or without shrouds; quote

price per 1,000.—B.E.P., Ltd., Rugeley, Staffs.
ANTED 1200ratory Lest eqmpmem, sncod-
Ing standard signal generator, watt meter,
gs;cllfossclgpe bridges, recorders; send price and
HATFIELD INSTRUMENTS, 175 Uxbridge Rd.,
D7. T 003

Hanwell. el. Ealing 077 7
ANTE Rxs AZBBS

HRO colls. ete.
BC348s, 827s, etc.—Details' to R.T.
Service, 254, Grove Green Rd.. London. E.11.
Ley. 4986 (0163
ANTED, RCA speech amplifiers, type MI-
11220 J or K, offers, stating quantity and
price, to gCA Radlo The Arches, Cambridga
0080

(SAVAGE £

ii> DEVIZES)

¢
‘hy1e®

Grove, g

ANTrD, all types of radio equipment, test
W instruments, radio receivers, pe‘l"sonal ses, SAVAGEd RTR:\NS':)OR.MERS VLVTID'
television, componems etc.. etc.; call, write, Nurstee oa Devizes ilts
send or Tel.: Devizes 536

"phon
MILLER'S RADIO 38a, Newport Court. Charin,
Cross Rd.. London i a 8
ANTED, set ma.nuiacturers or ex- Govern-
ment radio equipment, large or smali quan-
tities of valves. electrolytics. speakers. meters.
.50 components.
LOWE BROS. 199 Mile End Rd. London. E.1. |
Ste 2579 16554
ANTED, mild steel rod, treecuttmg, bright,
%in, ¥ein, IALn. 3{{aln and lgin diameters.
—Mr. Livemore, Manutacturing _Co.,
Ltd., Enlmg 1858 64
NTED, BC-610 Halllcxaft,ers, E
4336 transmitter, SX-28, AR-88, S5-27
HRO receiver and spare parts for above; best
price.—Write Box 864, c/o Spiers Service, 82,
Centurion Rd., Brighton, Sussex. foos1
ANTED A.N/ArR 4 receiver, any units;
any other good quality U.S. surplus radio
and radar, tubes, test sets; laboratory equip-
etc.; give condition and price in first
]etter—-thgell Farhills. Box 26, Daylo;l a5
6346
URGENTLY required for manne radlo manu-
facturer, surplus 6-pin and 4-pin p.
sockets, type Nos. 10H/1291 plugs Wﬂ:h 10 /408

PHILIPS

FOR SOUND
INSTALLATIONS

sockets, and 10H/38]1 plugs with 10H/1599
goclketsf origlnal manufacturer’s name or de-
ails of

rice and stock.—~Woodsons, 76, Regent
Quay, Aberdeen. [7699

REPAIRS AND SERVICE
ERNARD'S.

TELEVISION, radio and amplifier repairs, con-
versions and modifications; home-built recetvers
aligned; commercial radlcs rebuilt; send eqmg
ment with full instructions for quotation K
(x;etum post; 12 months’ guarantee on all wor
BERNARD'S.-—295, Munster Rd., Fulham.
S.W.6. 0099
AINS transformers rewound, hew trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship, fully guaranteed.
FM. E TRIC Co., L Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel. 3855,
LOUDSPEAKERS repaired promptly. —-Model
Loudspeaker Service.-34a. Bullingdon Rd..

6919
PEAKER repairs, cones fitted, flelds and [clock
-coils wound, prompt sezvlce. guaranteed

PHILIPS ELECTRICAL LTD.

All enquiries to:

PHILIPS ELECTRICAL LTD.

DEPT. ELA AMPLIFIERS .

Century House - Shaftesbury Ave.
London - W.C.2,

OR

sa,t1s£act|on C. W. CAMERON LTD.
IK.. 5 REPAIR SERVICE. Pluckley, Ashforiio
en

AINS transformers rewound or constructea (Sole Distributors for Scotland)
to any specification; prompt delvery.—
Bede Transformer Co., Ltd., Bedesway, Bede
Trading Estate, Jarrow. {3198
EPAIRS.—E.H.T.. mains and O.P. trans-
formers field coils and chokes: also arma-
tures and motors. new transformers designed to
any snecmcatxon all work fully guaranDteed.
WILLESD: NSFORMER Co.. Ltd..
Church Lane Chuyreh Rd., N.w.10.
Willesden 7093.

» Oswald Street - Glasgow - C.I.

(A870)
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—JOHN FARMER—

24. AMMET®RS. Hot wire, 0-9 amps.
A.C./D.C., 3tin. dia., 24in. scale, to fit 2{in.
dia. hole, ﬂush panel mounting, brand new,
boxed, IO/- each, post éd. ' 90. TOGGLE
SWITCHES 250 v. 2 amp. single pole,
panel mountmg 9d. each, post 3d.; 7/6 per
doz., post 6d.; 72/- per gross, post 1/6.
124, VOLTMETERS 0-100 volts, A.C.,
moving coil, internal recnﬁer. | mfa., scaled
0-20-40-60-80-100 with 1/10th sub- dIVIslons
2{in. scale, flush panel mounting, new, 20/-
each, post 6d. 138. *“PYE "’ 45 Mc/s I.F.
STRIPS complete with six EF50’s and one
EA50, new, unused, 60/- each, post /6.
169. ANTI-VIBRATION MOUNTINGS
10 Ibs., centre part floats on 16 coiled springs,
with hole to take up to {in, bolt, base 2jin.
square, overall height |{in. Anodised steel,
Ideal for all radio units. Brand new, our
price : 2/6 for four, post éd. ; 6/- per doz.,
post 10d. 2. SUPPRESSORS. mains
type, 4 section metal case with cover, dust
cored coils and condensers. two input and
output leads, size 4in.x 34in.x liin., 3/6
each, post 10d. 215. MASTER CON-
TACTORS, a high-grade clockwork move-
ment running approx. 6/8 hours and pro-
viding 2 Impulses per second, complete with
suppressor, stopfstart device, winding key,
thermostat, etc., brand new, at fraction of
orizinal cost, 15/~ each, post I/-.
RUBBER GROMMETS fit 4in. hole
admit up to fin. cable, 8d. per doz., post 3d.
6/- per gross, post 6d. 236, THERMAL
DELAY SWITCHES, Ref. 10F/8077. Also
useful as overload cut-out, periodic flasher,
etc. S.P. change-over robust platinum
contacts, variable screw adjustment, normally
set to cut out at 50 m/a., A.C., heater 50 ohms,
bracket mounted, new, unused, 5/6 each,
post 4d. 249. AMPLIFIER UNITS,
type 165. Five valves (two VYT52, two VRS6,
one YRS5). Chassls mounted with protection
frame size 7iin.x 74in.x 4%in., 20/= each,
. post |/8. We have also Amplifier Unlts
type 18, which are identical to the 165 and
are the same price. 256. ROTARY
TRANSFORMERS, type 93 (limited stock),
brand new, boxed and tropicalised, 15/- each,
post |/8. 266. MUIRHEAD VERNIER
DRIVES, type ‘D, ratio 40-1, marked
0-180 degrees. |l|um|nated cursor, easy panel
fitting for fin. dia, shafts, new, 8/6 each,
post 6d. 270, CIRCUIT BREAKERS,
TYPE 10F/508. Electro-magnetic overload,
in ironclad cases, size 6fin.x 3}in.x 2%in.,
large ivorine on/d’ff switch, no rating details
except pointer with 1.75 and 2-amp. A.C.
graduations, 2 terminals for simple series
connection, 12/6 each, post |f-. 271.
POWER TRANSFORMERS, single phase,
50 cycles, input 200-220-240 volts plus 10 v.
Bakelite panel attached with secondary leads
to UI7 and RZI/ISO valve bases, also neg.,
700 v. pos. D.C. tetminations. Size 64in.x
64in.x S4in., new, in wooden cases, 35/- each,
carriage 3/6. 272. ** RECORD " BOND
TESTERS, 0 to .| ohms, 2tin. scale, battery
compartment, in brown bakelite cases, size
6%in. x 64in. x 4in., with shoulder straps,
new, unused, 20/- each, post 1/6. 2717,
ELLIOT D.C. VOLT/AMMETERS, type
M.S.C. Mfec meter, triple scale, 0-3, 0-30 and
0-300 v., complete with 4 massive high-grade
shunts all 50 m.v. 0-3, 0-30, 0-300 and 0-600
amps., with resistance leads. In sectional
baize-lined leather cases, size 1l}in.x 6in.x

in. New, unused condition, £5/10/0 each,
post /8. 280. TEST LEADS, consist of
insulated panel mounting socket, plug fitted
| yd. rubber flex with crocodile clip, I/3 each,
post 3d.; 12/- per doz.,, post 6éd. 310,
TIME SWITCHES, clockwork movement,
setting dial up to 36 hours, fitted 3-pin 2-amp.
plug, requires 3/32in. square winding key.
Brand new, 30/- each, post éd.

The above are a few items from our lists
obtainable now from :

JOHN FARMER (DEPT. A.1.),
194 HARBORNE PARK RD.,

HARBORNE, B’HAM, 17

Tel. : HARborne 1307

WIRELESS WORLD

l METROPOLITAN RADIO SERVICE regret to

advise that their transformer rewind ser-
suspended,—75, Kllbum
Lane London,

W.10. 0130

ERVICE with a_ smile.””—Repalrers of all
types of British and American receivers;

coll re\vmds American valves, spares, line cord.
l PR Ltd., 22, Howland St.. W.1. Museum

LECTRICAL measuring instruments of e\e

mage, multi or single range, repaired an
standardised; prompt attention.——The Electrical
Instrument Repair Service, 329, Kilburn Lane,
London. W 9. Tel. Lad. 416 3715
-HOUR service, 6 months’ guarantee, any
transformer rewind, mains outputs and
i1.s., etc.; all types of new transf., etc., sup-
'Jlled to specxﬁcation, business heading or ser-
vice card for trade prices.—Majestic Windin
Co., 180, Windham Rd., Bournemouth. {652

MISCELLANEOUS
MIDICTA wlth4g';3:k mic., ete.;

ETALWORK; all types cabinets. chassis.

_L racks, etc., to your own specifications.

PHILPOTT'S METAL WORKS. Ltd. (G4Bl).

Chapman St., Loughborough. 10208

ALNUT radiogram cabinets, stamp leafiets.

—Cabinetware, 1a, Heyes St., Blackburn.

ALNUT mdlogram cablnet. stamp detajls.~

E. Wisker, 501, Hale End Rd., Highams

Park, E.4. 6942

ALNUT radiogram and television cabinets.

soundly constructed, stamp details,.—R.

Shaw, 69 F irlo d.. Leytonstone, E.11,

UREKA. nichrome. silk and cotton covered
copper wires wanted, top price

Dovle. 144, St. John St.. E.C.1. Cle. 7723,

NL " the air drying black crackle ﬁmsh,

pplied like ordinary paint; details.—

L. Mlller 8 Kenton Park Cres., Kenton, Middx.

ICKEL chrome wires, 65,15 quauty gauges

46; 80/20 qunmy gauges

144, St. John St.. London,

7

ANUFACTURERS wholesalers. please note:
anned TV coils and home constructors’

TV coils wound: slidinz quantity terms.—Bel.
N.19. Arc. 5078 {0190
ATOR 'for wax or varnsh 12in dia.,
14in deep. arranged for heating to 120
degrees C; complete with Pulsometer vacuum
pump.~—V. C.A.. 505. Lordship Lane, Lo?ggn,

S.E.22.
NGRAVING.—On all metals and
name plates, panels, dials. instruction
panels, advertising novelties, ete., etc.; trade
enquiries invlted.— Re ddish, 17. Standard
8t., New Kent Rd., Hop. 0505. 17632
NGRAVING. amat am: ae could iase
the opportunlty of engravini problems in the
future by getting in touch with .. Engraving.
19a. Windmill Rd.. London. SW 18.  Brass.
bronze, erinoid. Persrex dials: one knob or repeti-
tion equa’'v entertained 10034
LLSCREWS, Ltd, for B.A screws. nuts
washers  studding. grub-screws. bolts,
soldering tags woodscrews, etc. p.ain or nicke!
or cadmium p.ated. one-gross packets or large
quantities. stamb for lists.—270a. King St.
dammersmith, W.6. Riv. 7762. 15426
X-W.D. unused Ilum'esceutt llzhémz sets for

pu a.c.

is temporarily

best offer
7732

27
lastics.

12 and 24 volts d.c. input. 230 v out-
Puc rotary converter, choke, P. condenser.
eak transformer for 85 watt sodium lamps:

the whole enclosed in metal bex. £5 to ¢ 3
A. J. Philpott. Fountain Sg.. Fenton. Stoke-on-
Trent. 17496
OPPER wires enamelled. tinned, Litz. cotton,
silk covered all gauges; B.A. screws. nuts,
washers, soldering tags. eyelets, ebonite and
laminated bakelite panels. tubes, coil formers;
Tufno! rod; headphones, flexes, etc.; latest radio
publications, full range available: list. sa.e.:
tmde supplied. -—Post Radio Supplies. 33, Bourne
ane Tondan F 4 0138
LUORESCENT 80\vatt chokes, tapped 200-
25/8; watt control ballast.

6/6;
250v 50m,a
former SUplees 200, Cambﬂdge Rd., Kingston-
on-Thames. o038

V-ITIS.—A complaint suffered by many who
have no black screen; our conversion kit
wi]l change your ordinary ‘television set into a
black screen set. price 9/6 st free; will fit
any size of set from 12in tube downwards: no
suckers, no screws. no glue. and can be removed
and replaced at any time; trade enquiries in-
vited.—Unit Light Manufacturing Co.,
Queen 8t., Blackpool. {7635

WORK WANTED
RAUGHTING, tracing and photoprinting
services; estimates free; contractors to the
Ministry of Supply and the Admiralty for draw-
ing and tracing work to thelr requirements and
specifications; sub contracting work of this
nature undettak
DRAWING & TRAOI G. Ltd.. 456a. Ewell Rd.,
Toh\orth Surblton Tel. Elm r!c;i 06 [5975
NSTRUMENT company, established. with
4()00 sq ft space. male and female ahour,
experienced supervision. own machine shop and
sheet-metal dept., seek assembly. repair or
radio or electrical work, A.L.D.

manufacture

| standard; conversant commercial. radio service

Badar, v.h.f. systems. ete.—Box 4316. [7518
UATIONS YACANT

SIT
XPERIENCED radio and television engineer

required; ?ermanent position, good ‘'wages.—
Apply Maxwell & Sons, Ltd., 45, Hill Rd
Winibledon.

ADIO and television ergineer, experienced
all lea makes; e to drive; permanent

di; al
sition.—Colllers (Estd. 1852). 429-431, Brixion
‘pn%.. 8s.w.9. (7634 |
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DEMAND
FOR
CHRISTMAS

FOUR WEEKS TO GO—JUST

TIME TO ORDER AND GET

DELIVERY OF YOUR BARKER

SOUND UNIT TO DELIGHT

YOU AT XMAS AND FOR
MANY YEARS

The intrinsic value for money in a
Barker unit is the highest obtainable,
as a long term sound investment.
For the most critical owner of first-
class gear the 150 with its 17,000
lines/sq. ¢m. will be ideal. Close
behind it is the famous 148a, used all
over the world. by high quality
enthusiasts.

Both are full |2in. units with 90°
corrugated linen cones and the
unique dual drive with built-in
crossover and feed-back. Both cover
from 30 to over 15,000 cps. Both
are so highly damped that there is
no perceptible resonance anywhere.
Both take |5 watts peak input.

The 150 has a slightly flatter and
smoother middle register, with a
better grip of transients owing to
its big magnet; but many people
still prefer the more forward effect
given by the 148a. If you live abroad
(Barker Units are to-day used In
26 countries) then the fact that
148a will go by post is important.

We supply through your radic
dealer, or direct for cash or on
hire purchase. Write NOW ‘to:

BARKER
NATURAL
REPRODUCERS

3 NEWMAN YARD, LONDON, W.1




THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR TWELFTH
YEAR AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after
completing our appropriate study
course.

INCENTIVE AND REWARD
is now assured so
AIM HIGH—GO FORWARD
with the B.N.R.S.

A.M.Brit.).R.E. and
CITY and GUILDS Radio and
Telecommunications Exams., etc., etc.

Introductory offer, six lessons with questions,
mode! answers and full eoaching services, 30/-

Pleose mention this gdvert. and send for free
booklet, which gives details about all our study
courses, to i—

STUDIES DIRECTOR
ISH NATIONAL RADIO SCHOOL

66, ADDISCOMBE ROAD, CROYDON
Phone : Addiscombe 3341

| Bath:

"AUTOMAT" HOME CHARGERS,
SELENIUM RECTIFIERS,
CHARGER KITS

All New Goods with Full Guarantee

 AUTOMAT » HEAVY
DUTY HOME CHARGER,
for car or radio cells. Vir-
tually unwreckable. 8el-
enlum rectification. Ln-
preguated transformer of
large size. Pine workman-
ship and appearance. 12
months® guarantee. For
A.C. mains only. 8tandard
model 6 v./12 v. 2 amp.
output, 8Hb, wt., 59/6,
post 2/-. Minor 1 amp.
model, wt. 7 1b., 50/-, post
2. & amp. truck or large car mode!, £8, carr. 5/-,
Minor model for 6 v, only at 2 amp., 52/6. post 2/-.
ELIMINATOR KIT. Transformer, selenium h.t.
rect., l.t. rect.,, 2 x 15 mids. condensers for 120 v.
20/30 mA. eliminator with trickle charge, 35 -, or
with handrome steel case, 43/-, post 1/2.

FOOLPROOF CHARGER KITS, standard model,
45 watts trans., triple tapped, large 12 v. 2 amp.
selenium rectifier, ballast/indicator bulb for 2 v., 6 v.,
12 v. charger, simple and foolproof, 38/8, post 1/4;
or with handsome ateel case, screws grommets, 52/8.
Ditto kit, but 60-watt trans, and 12 v. 3 amp. rectifier,
45/-, weight 8 1b., or with case, 58/-, Junlor kit, 6 v.
1.5 a. rect., 40 w, trans., ballast bulb, case, screws,
for 6 v. 1.5 a. charge, 48/-, wt. 71b.,ditto but 6 v./12 v.,
48/-, post 1/3. Heavy duty kit for 6 v./12 v, § amps.
100 watt trans., 12 v. 8 amp. rectifier, giant finned
type, slider resi 8 ohms, , £4/12'6,
post 3/4,161b. Ditto but 4 amp. output max., £3/12/8,
pokt 1/8. Trickle charger kit, 2 v. 0.5 amp. rectifier
and high-grade transformer with ballast resistor,
12/8. post 8d.

SELENIUM RECTIFIERS. New stock not surplus,
12/15 v. 2 amp., 13/6; 6 v. 2 amp., 9/-, post 8d.
12 v.1 amp., 12/6 ; 12 v. 3 amp., 15/8 ; 6 v. 4 amp.,
168 ; 12/15 v. 5 amp., 27/-, post 9d. Giant finned
type, 12,v. 6 amp., 35/, post 1/3; 24 v. 4 amp., 54/8 ;
24 v. 8 amp., 87/- ; 24 v. 2 amp., 27/8. Bmall space
H.T. rectifiers, selenivm, 250 v, 60 m/a., '7/6 ; 110 v./
135 v. 60 mfa., 6/8 ; 250 v. 100 m/a. bridge, 13/8. Al
6d. extra postage. Small 40 m/a. type for relays, 2/10.
¢ RENEWBAT,” battery desulphater and conditioner
1/9. post 3d. Car size, 3/-, post 4d.

CHAMPION PRODUCTS

43 Uplands Way, London, N.21, Phone LAB 4457

WIRELESS WORLD

DMIRALTY.

APPLICATIONS are invited from engineering
electrical and shlp draughtsmen for temporary
service in Admiralty Departments at Bath.
CANDIDATES must be British subjects of 21
years of age and upwards, who have had practical
workshop and drawing office experience.
SALARY will be assessed according to age quali-
flcations and experience within the range £320-
£545 per annum. i

APPLICATIONS, giving age and details of tech-
nical qualifications, apprenticeship (or equiva-
lents). workshop and drawing office experience.
should be sert to Admiralty (C.E. I1I, Room 88).
Empire Hotel, Bath. Candidates required 1or
interview will be advised within two weeks of
receipt of application. [695

DMIRALTY.

‘LEMPORARY assistant overseers experienced in
all electrical engineering techniques are re-
quired for temporary service in the overseeing
service of the electrical engineering dept..
Admiralty; vacancles exist ‘at London, Beifast.
Birmingham, Burzenhead, Barrow. Bishop
Auckland, Hull, Leeds. Liverpool, Manchester.
Newcastle and Sheffield: candidates must
British subjects of 21 vears of age and upwards
who have served an apprenticeship or had
equivalent practical workshop experience and
possess some technical qualifications.
SALARY will be assessed according to age, quali-
ications and experience on a range with a Lon-
on maximum of £675 p.a.. for candidates of
0 vears of age salary will normally be related
irectly to age. l.e. £570 p.a. (London) and for
younger candidates will . approximately, £20
than the age 30 rate for each year of ace
they are under 30.
THE London rates are reduced from £10 to £15
p.a. at Belfast, Birmingham, Birkenhead. Hull,
ezds, Liverpool, Manchester. Newcastle and
Sheffield. and by from £20 to £30 p.a. at other
towns {n the provinces.
APPLICATIONS, stating age, details of technt-
cal qualifications and apprenticeship (or equiva-
lent) and workshop exverience. should be sent to
the Admiraity, Empire Hotel. (C.E.II, Room B83).
candidates will be interviewed locallv as
soon as possible after receipt of their applica-
tions. 17770

G OLDEN opportunity.

SMALL, g_mwlnﬁ], electronic laboratory and
manufacturing plant on eastern United States
coast requires several degree engineers im elec-
tronics, at least five years’ exPerlence in radar
or communications systems preferred; plant pow
employs 500 personnel; salarles extremely good:
contract for one year renewable by both partles;
fare pald to States and return after one year-‘if
not satisfactory; give complete resume and en-
close recent snaps

NIVERSITY OF DURHAM.

KING'S Coliege, Newcastle-upon-Tyne.
TECHNICIAN required im the Department of
Agricultural Engineering for work cn electronic
stress measurement and other instrumentation.
Candidates should have considerable telecom-
munication experience or experience of compar-
able stress measurement techn!ques; they should
also either hold Telecommunications Certificates
1, 2 and 3, or have completed the Armament
Artiflcer (Telemach or Radar) or an equivalent
course:
SALARY on Grade C (£375X£15 to £435).
APPLICATIONS should be addressed to the Pro-
fessor of Agricultural Engineering so as to reach
him not later than ten days from the appearance
of this advertisement.

G. R. HANSON,

Registrar of King's College.

PHYSICISI‘ or engineer (radar).

DOMINION Physical Laboratory, New Zealand.
APPLICATIONS are invited from sultably quali-
fled persons to flll the vacancy for a physicist or
engineer in the Radar Laboratory. Lower Hutt,
New Zealand.

COMMENCING salary, according to qualifications
and experience, will be up to £860 N.Z. per annum
plus lSVNeneral wage Increase.

APPLICANTS should possess first- or second-class
honours in physics or engineering.

will be required to work on decimetre-wave
apparatus in the field or radar laboratory. Pre-
vious experience in this type of-work is desirable
APPLICATION forms and conditions of appoint-
ment mz:¥l be obtained from:——

THE High Commissioner for New Zealand, 415.
Strand, London, W.C.2, mentioning this paper
and quoting reference No, A3/64/107. Completed
grgllcatbns should be lodged not later thax[l"%ls

B.010. 50

December, 1951.
HE Telecommunications Divislon of The

Plessey Company.
REQUIRES for work in its laboratories at Ilford,
a limited number of experienced electronic
engineers.
THE vacancies are for work on long term pro-
jects in connection with important defence and
other contracts in the radio communication field.

take charge of portions of major projects under
the direction of the principal proiect engineers.
AGE is not important but the minimum quali-
flcations are either a degree in physics or
engineering or at least siXx years experience of
advanced development work in radio communi-
cation; applicants should be of British birth.
THE posts are_permanent and pensionable and
very adequate salaries are available for the right
men.

Write in confidence to the Personnel Manager,
The Plessev Co., Ltd., Ilford, Essex. marking
letter * for the attention of the Chief Engineer
~Telecomunicatlons Engineering Laboratories,”

| reflector 12in. x 123in.

| ment £18/10/-.

| CRYSTAL SETS.

| Morse Keys,

| ete.

t.—Box 4972. 17728 |

CECEMBER, 1951

A Variety of Useful

Electradix Bargains

HIGH GRADE COMMUNICATION RE-
CEIVERS A.R.88D £65, and 5.27 £38, carr, extra.
All in excellent condition,

TRANSFORMERS, B.T.H. 230 volts to 40
volts 2 amps. 25 o, 230 volts to 53 volts |5 amps., 6
volts 5 amps., 30 volts | amp., 60 volts | amp. £8,
Soil Warming Transformer 230 voles 50 c/s. input,
10-20-30 volts 1500 watts output, shrouded £4/10/-,
SUN LAMPS, Unused Hanovia Alpine Clinical
Model 110 volts on adjustable stand, Quartz
lamp 4in. dia. 74in. long housed in chrom. plated
The whole equipment
mounted on ball bearing casters for easy move-
Auto Transformer for use on
230 volts A.C. £5.

FREQUENCY TUNING FORKS for operating
L.F. Phonic Motors, fork tines of mild steel,
constancy of frequency | in 2,000 with ordinary
room temperature changes £37/10/-, Low
Frequency Phonic Motor designed for use with
the'_| above Fork £15/10/-. Send for descriptive
leaflet.
HOUSE OR OFFICE TELEPHONES.
Ex G.P.O. Wall type constructors parts compris-
ing Mag. bell in pol. wood case 8in, x 6éin. x 3in.
fitted Transformer, condenser, Switch hook and
contacts, Microphone, G.P.O. bell type receiver,
hand magneto Generators and wiring diagram
35/- per pair, carr. Eng. & Wale; 5/- extra.
CONDENSERS. Paper 1-4- | Mfd. 7/6 doz.,
hermetically sealed, 2 mfd. 400 VDC 10/6 doz.
Other sizes in stock, send for list.

The **Lesdix*’ Festival
Model in black bakelite case, fitted variable con-
denser, wire wound coil, diode detector, phone
transformer and terminals, headphones with
headband cord and plug. All aerial tested 30/-,
postage /6.

Buzzers, Vibrators, Thermostats,
Microphones, Relays, Switches, Dynamos, Motors,
Alternators, Lighting Plants, Battery Chargers,
Send us your enquiries,

ELECTRADIX RADIOS

| 214 Queenstown Road, London, S.W.8

Telephoqe: MACqgulay 2159

WANTED

TRANSFORMER
LAMINATIONS
COPPER

TOP PRICES PAID

Write * Wire * Phone

PORCHESTER

ELECTRICAL SUPPLY CO. LTD.
47 GERRARD ST., LONDON, W.I
Telephone : GERrard 7676

Telegrams : Porcos, Lesquare, London
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A WINDOW WORTH
LOOKING INTO

Television Coil Formers. With ijron
dust cores, Polystrene, lin. x jin. with single
hole 6ba fixing, 6d. each, 5/6 per dozen.
Television. Amplifiers, type 208a, 45 Mess,
can be rewound for 56 Mc/s complete with 2
EF50 valves, 14/6 each.

Television. .| mfd. high voltage Condensers,
Mansbridge type, 5,000 volt, **NO
TROUBLE,”’ very limited number now left,
2/- each.

Television. EF50 (VR91). Boxed, brand new,
1/6 each.

Television. Diode Molders, 3d. each.
Cradle type, 4d., ditto Polystrene, 8d. each.
Television. High voltage Pots. Ex-W.D.,
most sizes available, 1/9 each.
Television. Wire wound Pots,,
ohm to 50K, 2/- each.

Television Dural Aerial Masts. 7 feetlong,
ideal for making your own aerial, 4/6 each.
Television Transformers. 230 volt primary,
secondary 1,800 volts, 20 Mja, 22/6 each.
Ex-W.D., not rubbish.

Television. Chassis. 4stage. EF50 and diode
holders mounted with coils and coupling
condensers and resistors, each stage separately
screened, wonderful bargain, 8/6 each.

Aerial Coupling Units, with silver plated
cank coil, 3in. in diameter with 37 turns of
12 SWG, complete with 0-1 amp. thermo-
meter, brand new, 14/6 each. The coils have a
variable selector with dial.

Meters. Thermo 0-350 M/as 2in. round flush
mounting, brand new, 5/6 each. .
Meters. O-14 M/a 2in. round flush mounting
Brand new and boxed, 6/6 each.

Auto Transformer, Ex-W.D. 100/250 volt
at 100 watts, 15/6 each.

Micro Switches. Several types available,
large stocks, please let us have your require-
ments.

Ex-W.D. 2 Valve Battery Amplifiers.
Complete with 2 volt driver and Q.P.P.
output valve, brand new. Ideal for Mic. or
Gramo, 12/6, valves alone are worth this.
Switch. Suitable for * Williamson,"” single
pole 8 way 5 bank, 3/6 each. Limited number

from |

only.

ReZtiﬁers. LT 12 volt t4 amp., bridge, 10/6
each.

Rectifiers. LT 6 volt § amp., 4/6 each.
Cable. Heavy duty twin, ideal for garage
extension. Ex-W.D., /- per yard, worth
double, minimum |2 yards.
Special Offer. Condensers. 16 x 16 x 16
mfd., 450 volt working, brand new, 3/6 each.
Amplifiers Type Al271. With new VRS6,
also 400 ohm relay 4M 2B, with host of useful
spare condensers, volume control . and
resistors, 9/6 each.

Open all day Saturday,
G. W. SMITH & CO.
(RADIO) LTD

3, LISLE STREET, LONDON, W.C.2
Telephone : GERrard 8204/9155

CROWN AGENTS FOR THE COLONIES.

the Government of Nigeria for the Posts and
Telegraphs Departmant for one tour of 18 to 24
months in the first instance with prospect cf
ggrmanency. Salary  (including allowances)
tween £711 and £1.042 a year according to
qualifications and experience. = Outfit allowance
£60 Free passage for officer and wife and
assistance towards cost of children’s passages
or their maintenance in this country. Liberal
leave on full salary. Candidates (under 40 years)
must have had wide practical experience of
modern radio techniques and equipment, in par-
: ticular V.H.F. equipment. nng
V.H.F. muiti-channel equipment. Preference
will be given to candidates possessing @ First
Class Radlo Telegraphy Operator's Certificate,
Associate Membership of the British Institution
of Radio Engineers, or equivalent. Apply at
once by letter, stating age, full names in block
letters and fuil particulars’ of qualifications and
experience, and mentioning s paper,
Crown Ag nts for the Colonies, 4. M .
el it ndenats to s
L undertake to acknow-
le_die all applications and will oommunica%e only
with applicants selected for further consideration.
ROY L AIR FORCE, Education Branch.
| AFPLICATIONS are invited for permanent com-
mi_ss_ions (age limit 23-33 yearg) or for ghort
service commissions for 3.4 or 5 years from
university graduates in eiéctrical electronic or
radio engineering; candidates for permanent
commissions should normaily be first- or second-
class_ho_nours graduates; starting point on the
progressive pay scale depends on qualifications,
experience and war service; an honours gradu-
ate aged 25 may receive pay of £529 a year
with marriage allowance of £338; single officers
receive free furnished accommodation; all
o‘fﬁcers draw rations in kind or a tax-free
allowance of £60 a year In lieu; there is time
promotion to squadron leader in which rank
pay and marriage allowance rise to £1,232;
prolpotlun to h}gher 1ank is by selection: some
short service officers will be selected annually
for permanent commissions.
W.R.AF.  Vacancies exist in the Women's
Royal Air Force for candidates with stmilar
ualifications; conditions t.re as for men except
gogtggg rates are about three-quarters of those
FULL details including rates of retire
and terminal grant for permanent omcelgs ::
gratuities for short service officers may be ob-
tained with application forms from Air Ministrv
(A.R.1). Kingsway. London. W.C.2. 17637
CROWN AGENTS FOR THE COLONIES.
ASSISTANT Inspecting Engineer ‘Electr
required for duties in the United szcdoomnlg‘))
visit manufacturers works to advise and assist
in maintaining required standards and to carry
out inspection and acceptance tests in connec-
tion with contracts covering a wide variety of
radio and electronic products. Applicants should
have served an apprenticeship with a firm
manufacturing radio and associated equipment
and have had. subsequent experience on the
manufacturing and technical side of the indus-
| try. Theiv] should preferably be corporate mem-
bers of the Institution of "Electrical Engineers
3;1\?56 in a position to obtain this within two

THE salary scale is £475X£25 to £650. The
£475 minimum is linked to entrv age at 25
with an addition of £25 for each vear above
that age up to £600. Extra duty allowance of
8% of annual salary is also payable at present.
Travelling expenses and/or car mileage allow-
ance. with appropriate subsistence allowances,

are paid

ENGAGEMENT will be on nnestablished terms
with a prospect. after satisfactory service and
as_vacancies occur, of appointment to estab-
lished and é)enslonahle smg and promotion to a
higher grade,

Apply at once by letter, stating age. full
names in block letters. and full particulars of
qualifications and experience and mentioning
this paver to the Crown Agents for the Colonies.
4. Millbank, London. S.W.1. quoting M.25691.B
on both letter and envelope. The Crown Agents
cannot undertake to acknowledre all applica-
tions and will communicate onlg; with applicants
selected for further consideration.

CROWN AGENTS FOR THE COLONIES.

RADIO Officer required by the East Africa High
Commission for the Directorate of Civil Aviation
for one tour of 48 months in the first instance;
commencing salary according to age and ex-
perience in scale £550 rlsln% to £715 a year,
cost of living allowance of 15% of salary;
gratuity of 13'4% of total salary received is
payeble on satisiactory completion of service;
outfit allowance £30; free passages: candidates
under 40 should hold a first-class certificate
of proficlency in radio telegraphy issued by the
Ministry of Civil Aviation; or. alternatively,
hold the J)rovnskmal‘ aircraft W/T operators’
licence and have had not less that 1,000 hours
fiying experience in civil aircraft; apply at once
by letter stating age, full names in block letters.
and full particulars of qualifications and experi-
ence and mentioning this paper to the Crown
Agents for the Colonies, 4, Millbank, London,
S.W.1, quoting M.25107.B. on both letter an
envelope; the Crown Agents cannot undertake
to acknowled?e all applications and will com-
municate only with applicants selected for
further consideration. [7703
EXPERIENCED TV radio engineer required for

bench anl outside service work, age 25-38
years, competent driver.—Direct Sales, 50-52.
| The Broadway. Stanmore Mddx. 7756

WIRELESS Station Superintendent required by

preferably also |
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Introducing...

OIL PACK

320

Model

e %

5-waveband coil unit.

A comprehensive pre-aligned assem-
bly consisting of switch, complete set
of aerial, H.F. and oscillator coils and
all associated trimming and padding
condensers for 5-waveband operation
with tuned H.F. stage on all bands.
All coils have dust iron cores for
inductance adjustment. A six position
switch is used with provision for pick
up connections and H.F. muting on
the sixth position. For use with any
of the standard frequency changer
valves (6K8, ECH35 etc.) and an L.F.
frequency of 470 Kc.

13—40.
4, 200—550.

Ranges: |,
3, 80—200.
2000 metres,

2, 30—100.
5, 900—

Al parts for the above can be suppliea
separately if required.

TELEVISION COMPONENTS

“Electronic Engineering’'— ;
Focus Coil
Deflector Coils

Line Output Transformer
Deflector Coils and Line Output
Transformers suitable for other Kits

are also available.

1I.F. TRANSFORMERS Iron Core
Tuned 472Kc. Per pair, 15/-

We also manufacture.—

3-and 6-BANK TRIMMERS
MAINS TRANSFORMERS
OUTPUT TRANSFORMERS

ALL COMPONENTS ARE MANU-
FACTURED IN OUR OWN WORKS

ALLEN

COMPONENTS LTD

CROWN WORKS,
197, LOWER RICHMOND ROAD,
RICHMOND.

'Phone : Prospect 4463
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¢ ALPHA OFFERS:-

BELLING-LEE TYPE, 5-pin chassis mounting socket
with flexible plug, 2/- each. 7-pin chassis mounting
plug with fiexible socket, 2/- each. 2} M. M. sleeviug,
various colours, 2d. yard.
CONDENSERS 001 mid. 1,000 v., .25 mfd. 350 v.,
output 8, 4/6 each;
.00035 mldget two-gang with dust cover :md trimmers
9/- each; .3 amp. mains dropper Vitreous type,
717 ohms with tap at 600 ohrs, 1/3 each; Focus units
R17/1, 12/@ each; 3-way mounting mains trans-
former 200-220- “40 v. Primary 350-0-350 v. 8¢ mA.,
0-4-5 v. 2 amp. 0-4-6.3 v. 4 amps., 16/- each; VR92,

2/- each; B3G Holders, 3 6 doz.; VR137, 5/9;
B9G  Vaive Holders, @/- doz.; 1934 M.inhmtt
4-pin type, 3/- each. Resist } watt all insul

well known makers; 20 ohms, 47 ohms, 270 ohms,
1.500 ohms, 5K ohms, 10K ohms, 30K ohms, 33K
ohms, 330K chms, 200 chms, 1.8m ohms, some close
mlemnce, 3/6 doz.; 75 obms co-axial cable, 1/2 yd.
cable, flex, tinned copp:r
screemng, stout P. V C. outer sheuth, 1/~ yd.
METAL RECTIFIERS. L.T. 12 volt } amp., 1/- each.
L.T. 2 volt 1 amp., 5/- each. L.T. 12 volt 3 amp.,
18/8 each. L.T. 12 volt 4 amp., 19/8 each. H.T.
300 volt 80 m/A., 5 9 each. H.T. 350 volt 75 m/A.,
8/3 each. H.T. 550 volt 60 m/A., 4/9 each.
CHASSIS. 4 sides, 16 S.W.G. Aluminium, 20" x8°x
2§, 9,6 each. Cad’m Plated Midget Chassis, Valve
Holders, etc., etc. cut out ready, 1/- each.
TOGGLE SWITC!’IES ete. 4 Pole onjoft Rotary Toggle.
26 each. Single Pole Toggle, 1 hole fixing, with slotted
dolly, 1/- each. Arrow Roller Type 8witch with white
or black handle, 5 amp.,1/@each. A.B, Bwitch suitable
for Hoover Vacuum Cleaners, 1/6 each,

The iouowmg have heen removed irom ex-Govt,

but : Igranie two-
way Jack sacket, 1/- each: two metal rectifiers
mounted on brackets, 200 volts, 30 m/A. each scchnn.
4= each. Wax dipped chussis mounting. ins
transformer, 350-0-350 v. 120 mfA., 5 v, 3 amp. and
2 6.3 v, 3 amp. secs. 200/250 Primary, 25/8 each.
B9G (EF50) Ceramie Valve Holders with
Screw Retalper Rings, 10d. each. .01 mfd,
5KV. bakelite case tubular condensers, 1/9 each.
.01 mid. 5K V., tall can type, 2/- each. .02 mfd. 8KV.
tall can type, 2/6 each. Wire wound Volume Con-
trols, B ohms, 200 ohms, 1/- each. Carbon volume
controls, 500 chms, 10K ohms, 20K ohms. ,00K ohms,
700K ohms, 1/~ each. POST ORDERS ONLY.
O.w.0. 00.D. POSTAGE EXTRA UNDER £2.
New list available. Send 3d. stamp,

ALPHA RADIO SUPPLY CO.,

5/6, VINCES CHAMBERS,
VICTORIA SQUARE, LEEDS, |,

-

IMAGNETIC TAPE

Recording equipments and Components

MAGNETIC HEADS. A new series of
4-track totally enclosed heads are now
offered having a wide frequency range and
high efficiency. These heads are considered
the best available today, The frequency
resgonse obtainable is better than | kc/fs per
inch of tape speed with simple correction
equipment. Consistency is maintalned by
employing optical finishing techniques,
RECORD/REPRODUCE HEAD. Em-
ploys the smallest effective gap obtainable,
Available in low impedance (2.4 mH. 15 ohms
at | ke. approx.}), and high impedance (200 mH,
1,250 ohms at | kc. approx.), Price £3/3/-.
ERASE HEAD. Available in medium
impedance, Price £3/-/-.
TRANSFORMER, Suitable for low-im-
pedance head to grid step-up. Price £1/-/-,
TRANSFORMER. As above, but enclosed
in 16 s.w,g, mumetal can. Price £2/</-.
OSCILLATOR COIL ASSEMBLY. Com-
prises high-* Q ’ coil and condenser tuned to
45 kes, Specially designed to provide highly
symmetrical sine wave output for low tape
noise. Price 10/6.
OSCILLATOR UNIT. Constructed on
small chassis suitable for sub-assembly,
provides r.f. for erase and bias at 45 kcs,
Requires 250 v, h.t. and 6.3 v, for operation,
Complete with 6V6 valve, Price £3/-/-.
AMPLIFIERS. A range of amplifiers have
been developed speclfically for use with tape.
Please send for further detalls.

CABOT RADIO
COMPANY LIMITED

Electronic Equipment Manufacturers
28, BEDMINSTER PARADE, BRISTOL,3.
Telephone 64314.

Available also from :-

WILL DAY LTD., 19 LISLE ST.,
LONDON, W.C2,

¢

-

S
s IED electr!
| (B. Sc (Eng ) preferred);

WIRELESS WORLD

O 4 Central Workshops R.E.M.E., Don-
ington, Shropshire.
APPLICAT[ONS are required from candidates
for technical electrical and electroniec engineer-
ing grade appointments (salary scale up to

approximatelg £80C per annum).
APPLIC must have experience of either
design, manufacture or repair in ome or more

of the following branches: (a) electronic servo
or computing equipment; (b) modern communi-
cation eguipment: (¢) electrical and electronic
test equipment and measuring devices; (d) ser-
vice radar equipment.
APPLICATIONS are also invited for other
vacancies with prospects to transfer to technical
grades for persons—male or female, age 18 up-
wards—having the following academic qualifi-
cations but little or no practical experience:
national engineering certificate, higher national
engineering certificate, higher schaol certificate.
ASSISTED travel facllities available in approxi-
mately a 40-mile radius of Donnington; stafl
midday meal service: 5-day week; annual en-
tmemeut of leave on starting, Tower grades 16
days per annum, higher grades 20 days per
annum, for the technical vacancies.
APPLICANTS can apply m pexson or in writing
in the first lnstnnce to C.E.P.Q., No. 4 Central
Workshops R.E. cC.OD Donmn ston,
Shmn<hlre
YSICISTS required for interesting work in
the foliowing fields:—

(1) Application of new materials to electronic
engineering.

2) Cathode ray tube development.

3) Properties of magnetic mawria!s and appli-
cations to magnetic tape recordin
(4) Eiectronic engineering 'problems including
microwave applications.
THE posts are for permanent pensionable staff,
and carry good salary and prospects. App.icants
should have a sound theoretical training with a
degree or equivalent, and experience in one of
these fie.ds, and shoul d write. giving full details
smd quotmg ED/35, to Personnel Department

E.M.I. Enmneexmz Development Hayes, Middx.

M domestic radio and
televmlon m I.uondon, W, have two
labora,mry va

trical or radio engineer
experience not essen-

., 0.D.,

(b) LABORATORY asslstant. some experience
mred an evening-olass student could leave
'IY once or twice a week

these will be supervised by an experi-
enced engineer.

‘THE labora Lory carries out design, develop-

ment dnd testing work and other miscellaneous

duties; versatility, manual dexterity and some
small knowledge of draughtsmanship are an ad-
vantage to applicants: write staung qual ifica-

t)nm. exoerlence & salary rqd.—Box 4973, [7731

ION and radio engineer urgently

%ood refs. essential ham.

4977. 7743

ADIO and television retail manager required.
Y capahle man.—Polchar’s.
en, S.E.6. Hit 2

Ltd.,

offer interesting and progressive posltlons
connected with the development o
(a) Small electric motors, and thelr applica-
tlon to gramophone equipment.
2b) Radio transformers and other components.
c) Stabilised power packs for airborne equip-

ment.
QUALIFICATIONS: age 23-28, training
physics or engineering, experience in the above
fleld an advantage; salary according to age and
guauﬁcatlons, appllcatxons should be sent to—
ersonnel Department (ED/53), E.M.I. Engin-
eering Development, Ltd., Hayes, Middx.
THE following vacancies exist in the design
department of a company operating a large

number of wire broadcasting systems:-
1. SENIOR engineer to take charge of radio
frequency section; must have a degree and have
bad at least thrce years’ i
of television design,
SALARY: £800 to £1,000 per annum, according
to experience.
2. JUNIOR engineers age 20 to 25 with degree
or gxaduatesh(}g of I.LE.E, or I.R.E.
SALARY: £400 to £500 per annum
LABORATORY a<snstfmts capable of wiring
d testing radio equlgment under supervision.
LARY: £8 per wee —Please send full par-
ticulars to Box {7511

ERVICE Engineer required for television and

rad o relay. Spceessful '\ppllcant will re-

gﬁve };,elevlsion training.—Apply Box 4949 [762

a:

78R
B2

NCED engineers required to fill the

following vacancies in the electronics
laboratories of a company situated near London,
Section Leader of Microwave and
R.F. Laboratory Applicants should hold an
honours degree or equivalent in either physics
or maths plus some industrial experlence,

UTY Section Yeader of Circults Labora-
t,ory Apphcants should hold an honours degree
or equivalent and have extensive experience of
electrenics generally and pulse techniques in
particular,
3. DESIGNER Draughtsmen to work on light
mechanical devices assoclated with electronies
generally. Applicants should hold a Higher
National Certificate or equivalent, preferably in
mechanical engineering

THESE posis qualify for the company’s pen- |
sion scheme. e work is both novel and inter-
esting and ln olves the development of new

techniques but not original research. Successful
a.pohcants will, after a probationary period.
expected to carry the full design responslbmty
of a particular project.

APPLY giving details of age. experience and
salary required to:—

THE Personnel Department. Kelvin & Hughes.
Ltd., New North Rd. Barkingside, Ilford, Essex.

in

practical experience
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Wire-wound and Composition
types. Single, Ganged, Tandem
Units. Characteristics : linear,
log., semi - log., non - inductive.
etc. Full details on request.

RELIANCE

MVVVVVVVWVVWVVN

RELIANCE MNFG., CO. (SOUTHWARK), LTD.
SUTHERLAND ROAD, HIGHAM HiLL,
WALTHAMSTOW, E.I7.

Telephone : Larkswood 3245

% SAPPHIRE 9/11 including tax.
GEMTIPT straight and trailer for crystal
and magnetic pick-ups. SAPPHIRE
STYLUS for light weight pick-ups.

% DIAMOND 7 gns. plus 62/11 tax,
‘To fit most light weight pick-ups,

Pick-ups with removable arinatures or fixed point,

fitted at £7.13.11 plus 65/11 tax; L.P. at £814.11
plus 74/11 tax.

These unique needles are unimpaired by
years of use. 90 times harder than sap-
phire and more shock-proof,

BTARR NEEDLES are stocked by Webb's Radio,
Keith Prowse, Quality Mart and other good dealers,
In cases of ditficulty write direct.

STARR BRITISH PRODUCTS

8 DARTMOUTH PARK AYENUE,
LONDON, N.W.5 s, GULliver 1131
Export Enquiries :

General & Overseas Trading GCorp., Ltd.,
6 Duke Streer, St. James's London, S, W.I
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SURPLUS

Bargains

MANUFACTURERS' & BANKRUPT STOCKS
LIMITED SUPPLIES ONLY

SUPPLIES ARE GETTING SHORT

=BUY NOW -

VISIT OUR SHOWROOM
ALWAYS SOMETHING NEW

We can offer for immediate delivery
EX-W.D.

AERIALS

CAN ALSO BE USED
AS

FISHING RODS

I-2fe. Light Steel
Aerials in 3 screw-in
sections of 4fe.

Charging Control Boards with Auto.
cut out, 3 amp. 220 v.

Yaxley Type Switches, Mansbridge
Condensers (Oil filled and lelly), Burgoyne
Solder Guns, Tannoy Handmikes, Dinghy
Transmitter Sets, Adhesive Tape, Coaxial
Cable, Magnifying Lenses, Rubber Masks.
Speakers, Coaxial Plugs and Sockets, Belling]
Plugs and Sockets, Vibrators, Balling
Fuseholders, Meters, Mica Condensers,
Electrolytic Condensers, Yolume Controls,
Valve Holders, Output Transformers, Mains
Transformers, Chokes, Headphones, Vaives
TypeCV 101, etc., etc.

Receivers: RI155, 1355 and 184 Brand
New in original cases. Dinghy Radio
Transmitter SCR 578.

SPECIAL OFFER
NOW AVAILABLE S

—DIRECT FROM M.O.S.

STORAGE AND STARTER
BATTERIES

6 volt. S0 Amp.
6 volt. 100 Amp.
6 volt. 140 Amp.
12 volt. 9 plate.
12 volt. 14 Amp.

15 plate “‘Reading’’ U.S.

IS plate 'Delco Remy**

21 plate "‘Delco Remy’’

In METAL CARRYING
CASE.

All Brand New in original cases.

Your enquiries are invited

WHOLESALE AND EXPORT ONLY

For further bargains call at our Counter
or write for NEW bulletin

RADIO MERCHANDISE
COMPANY LIMITED

65, Farringdon Road, London, E.C.1

Tclephone: HOLborn 6377 Quote Dept. W. W,

| should be experienced

OUNG man (20-25), with good A.F. and
mech. knowledge, for mobile projectionist/
service engineer; clean licence; perm, post.
7-9. Gientworth

JOHN KING (FILMS). Ltd.,
St 1 min Baker St. Stn. Welbeck 1157. 17524
USH RADIO, Ltd., require a number of

engineers and

anu development la
formed at Plymouth.
(a) A QU IFIED senior engineer for a respon-
sible posmon The applicant should have a uni-
versity degree in physics or electrical engineerlng
or have passed the graduateship examination
of the I.LEE. e will be required to make pre-
liminary theoretlcal investigations to initiate
ex. erimental work, and to direct assistants.

(b) A SENIOR enginer—preferably with a_good
theoretical background. A successful applicant
will be required to carry through to the produc-
tion stage, design and development of radar and
similar equlpment

(c) A TRANSFORMER designer. The applicant
in the design of smail

hysicists for new research
ratories which are being

power transformers (less than 0.5 kva), chokes.
audio transformers and pulse transformers, and
will be expected to carry through to the produc-
tion stage the design of power supplies and other
associated equipment. Experience of servo-

motors and generators would be useful, but is
nob essential.
A RESEARCH physicist or engineer. The

Rphcant should have a university degree in
ysics or electrical engineering.  Ability to
ap ly mathematics to electrical problems is re-
quired, as well as a flair for experimental work
in the field of electronics. Previous experience
is .not essentlal.

i CANDIDATES for posts (a) and (b) above should

have had at least five iyeax‘s experience in the
design of electronic equipment. especially in the
following fields: Pulse techniques. dis.
plays. telemetering equipment. microwave equip-
ment and aerials, servo-mechanisms,
THE laboratory is situated in pleasant surround-
ings on the ouiskirts of Piymouth. and there is
a pension scheme in operation. Candxda
should write giving full details and salary. re-
quired to the Chief Engineer. Bush Radio., Ltd.
Power Rd.. Chiswick W 4. 7489
DEVELOPVIENT engineers. Applications in-
vited for the undermentioned positions by
a mpid& «tagpandmg organisation situated at
utham;
A.—SENIOR development engineers, electrical,
with several years' experience in research and/
or development and design in light engineering,
eleotronlc and mechanical projects, such as
netic recording, telecommunication, and
cﬁo frequency equipment, etc., for work on
1nt,erest1ng new projects; applicants should
have expexlence in the supervxslon of a_ small
groug ce given to successful applicants
& tam sultable accommodation; Degree de-
sirable
B.—SENIOR mechanical development engin-
eer, with considerabls experience in the design
of the mechanical details relating to such
apparatus as described above (or similar):
applicants should be capable of progressing the
de51gn through the pro type stage to finality;
the control of a model room and all
¥‘pes of machines, also limited production of
e parts designed. by temporary tools if
necessary
C.—JUNIOR engineers with experience in re-
search, design and development of prototypes
in connection with projects such:as above
%reterab‘% with Higher National Certtﬂcate
SMAN. accustomed the de-
sign and layout of small mechamcal Fro_)ects
SALARIES in accordance with qua ﬁcatxons
and experience. lease give full tails in
chmno]oglcal order with age. and salary desired
to—Box 4978, 7744
AD]O and television, capable man wanted to
take charge of service and sales; in addition
a service engineer.—The Truman Electrical Co..
40-42a. Bridge St.. Walsall, Staffs. [7753
HERMIONIC technical assistant; must be
keen on industrial electronics; some experi.
ence of audio equipment.—Please apply The
Rover Co., Ltd., Lode Lane, Soiihull, [7659
RADIO engmeer required accustomed to Iay
out and design of chassis.—Apply to Em-
ment Manager. Vickers- Armstrongs Ltd
1rcrart Section), Weybridge, Surrey. 17426
XPERIENCED and conscientious trouble-
shooter required for sub-miniature elec-
tronic equipment; .Victoria area; write full
detalls, experience & salary rqrd —Box 4962.
LECTRICAL InspectorS required for sub-
miniature electronic equipment; Victoria
area; previous experience essential; ‘write full
details. experience & salary rqrd.—Box 4963
ERRANTI, Ltd., Moston Works, Manchester,
have staff vacancies in connection with
special electronic valve development and manu-
facfure in association with an important radio
teie- control ploiect
(I) SENIOR valve engineers to take charge of
resear h and development .work.
UALIFICATIONS include a good degree
physics or electrical engineering and extensive
experience in charge of development work.
SALARY according to qualifications and ex-
perience in the range of £1 100—#£1,600 per
gnnum; please quote
THE company has a staﬂ pension scheme, and
will give housing assistance in special cases.—
Application forms from Mr. R. J. Hebbert, Staff
Manager, Ferranti, Lid., Hollinwood, Lancs.
TELEVISION development engineer required
by leading manufacturer to undertake work
in a senfor capacity in a research laboratory.
The position requires considerable experience
and abiiity to undertake design work unaided.
Applicants possessing sultable academlc and
practical quauﬂcauons should app:y i first in-
stance to Box 48957. 17668
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——Come to Classic for—

““The Classic Service”

Our Motto is: ““Nothing istoo much trouble **

We will ship to any part of
the British Isles or abroad.

TAPE RECORDING Delivery Price

EQUIPMENT :
Simon Simphonic, Model |IA Soon
Sound Mirror, Table

model ..., Stock £69 I10 ©
Sound Mirror, por:able

modei .... Stock £79 10 ©
Scophony, portable mod Stock £58 10 ©
Bradmaster Tape Desks Stock £42 10 ©
Microphones Stock £6 16 &
Tapes from stock £1 5 0

AMPLIFIERS AND HI-FI EQUIPMENT
Leak Ti2 Amplifiers, with

control unit............... Stock £37 16 ©
Williamson (Goodsell),

with control unit ...... Stock £40 15 0
Quad Amplifier with

control unit Stock £35 0 0
Quad Radio Feeder Unit Stock €26 0 0
Leak Radio Feeder Unit Stock £37 2 4
MOTORS AND PICK-UPS
Connoisseur 2-speed

Motor .....oooiiiiininns Stock £22 18 8

Connoisseur Superl
welghe Pick-up .

Garrard Auto- changer
Unit and single-speed

Stock £4 10 5

8record .......oeceinnnens Stock £12 12 ©
Plessey Auto-changer

Unit, 3 speed, 7in., 10in.

and (2in. mixed ......... Stock £23 13 ©
Collaro Auto-changer

Unit, 3 speed, 8 record Stock £18 14 |

Decca 2-speed Motor and
Pick-up ...ooooieniiiinnn

Decca dual Head Pick-up

Leak Pick-ups, standard
or LIP ...

Trix Autogram 3-speed
Garrard Unit ............
QUALITY SPEAKERS.

Bakers, 12in. triple cone
(i3 SR b )

Stock £9 19 6
Stock £3 10 0

Stcock €8 8 ©

Stock £44 0 O

UNITS

Stock £9 15 ©

Barker’s 148A Un Stock £15 15 ©
Barker’s 150 Unit ...... Stock £18 18 ©
Tannoy Duo Concentric,

12in........ SO o Stock £27 10 ¢
W.B. {0in. Duo Con-

CEEAIZ S0 ca0cosnoomuat. &0 Stock £6 6 0
W.B. |2in. Series gap

15 waee . ... Stock £8 10 ©
Wharfedale Units, wide

FaNge . .. from £4 14 6

QUALITY SPEAKERS.
Leak, 2 unit, 400 cyl.
crossover, in walnut
cabinet
Decca Corner Speaker,
3or IS5 ohms. . .

W.B. {0in. Duo Con-
centric Corner .........

CABINET TYPE

Stock €57 10 ©

Stock £21 0 O

Stock £13 16 ©

COMPONENT AND KITS

Williamson Amplifier Kits Comp. £20 10
Viewmaster Tele. Kits Stock £27 10
Germanium Crystals Stock 3
1§ ft. Portable Aerial £1 12

train.

oW oo

All goods d

hed by post or p
Please include carriage.
Send Stamps for list. All Enquiries 0

The Classic
Electrical Co. Lid.

“THE HI-Fi TELEVISION SPECIALISTS™

352/364 Lower Addiscombe Road, Croydon,
Surrey. - Telephone : Addiscombe 6061/2.
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EE&wg%ENhT g;lane%r requflred by A1 H F B
epher: ush; preference given to
SUCCESSFUL SATISHED man with’ e)lpex?lence of high frequency induction
SALES ! CUSTOMERS ! heatlmI; equipment; good salary to right 1'11.[117n678

penning

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 IO" WIDTH IZ}" DEPTH 54"
4 Vaive SUPERHET
THE SET UNBEATABLE
THAT SELLS VALUE
ITSELF ! £1502
INC. TAX.

«“THE ROVER"
SUPPLIED ONLY THROUGH SELECTED

WHOLESALERS. _ ILLUSTRATED LEAFLETS
AND ATTRACTIVE DISPLAY CARDS.

PENNINE AMPLIFIERS

ELLAND YORKS ENGLAND
TEL. ELLAND 2107

IT’"S WORTH WHILE

Sending for the

CANDLER
BOOK OF FACTS

if you’re interested in

MORSE CODE
TRAINING

Read these extracts from letters which
Candler students have sent us :

Re. JUNIOR COURSE

‘I simply must congratulate you on having such
an easy way of teaching code. Frankly, I’'m amazed
at the speed with which I've been able to progress
with your course. | can now send at |5 w.p.m. and
receive at 8 w.p.m. This was accomplished with only
4 hours study per week.”” .S,

Re. SPECIAL COURSE

“So far | have found your Special Course for
securing an Amateur Transmitting Licence very
beneficial in learning the Morse code, since | am
practising on my own. | am now able to copy ot
approximately 10-12 words per minute. My sending
speed Is appromma!ely 13-15 words per minute with
comfort."” O.F. S.
Re. ADVANCED COURSE

‘‘ With regard to code work, | can send ot a
comfortable 30 w,p.m. ond con read quite long
sentences at a speed just under that. . . . | have a
smoother sending action, and get off * reversals * at a
fairly high speed with good spacing and accucracy."

JC. 8

. Send for the ‘“Book of Facts’—it
gives details of all the above Courses.

THE CANDLER SYSTEM CO,,
(55W) 52b, ABINGDON RD., LONDON, W.8
Condler Sys!em Company, Denver. Colorado, US A,

DEVELOP\(ENT engineer reguired for well-
known firm of electrical instrument makers
situated North London. Man with good technical
and mechflzmcal knowledge for experimental v[\’%iza
APPLICATIONS are invited by the Ministry of
Supply for vacancies in the experimental
officer class at the Atomic Energy Research
Establishment, Harwell, Berks, for work in the
following fields:—
PHYSICS, electronics and sclentific computing
{Ref, A309/51/ABL), nnd chemistry (other than
organlc chemistry), chemical engineering and
metallurgy (Ref. F777/51/A/BL).
THESE posts offer a wide variety of experimental
work in connection with the development of
atomic energy and the opportunity for a career
in an increasingly important branch of science;
candidates should possess at least Higher School
Certificate or Higher National Certificate in a
equivalent qualifications; higher qualifications
will be an advantage.
APPOINTMENTS will be made according to
qualifications, experience and age within the
following salary ranges.
(male) £545—£695 per annum; assistant experi-
mental officer (male) £240 (at age 18)—&£505
per annum; rates for women somewhat lower.
APPLICATION forms obtainable from Ministry
of Labour and National Service, T cal and
Scientific Register, Almack House, 26, Kin% St.,
London, S.W.1. 693
NSTRUMENT assemblers with some electrical
A knowledge required. also test room assistants,
for weil-known instrument company situated in
North London, good working condltlons and can-
teeq. —Apply Box 4511, [7613
DIO and radar design draughtsmen (ex-
penenced) required.—Apply, stating age
experience and salary required, t0 the Personnel
Department, Kelvin & Hughes, Ltd.. New North
Rd., Barkin éslde, Ilford, Essex. {7650
PL NNING engineers with jig and tool design
and estimafing experience required for
electronics division of E. K. Cole, Ltd., Malmes-
bury, Wiits.—Apply Personnel Manager stating
age, ‘experience and salary required. 7641
HE Research & Armament Development Divi-
sion of the Fairey Aviation Company.
Limited, is engaged o a Guided Weapon Proe
ject which offers work of exceptlonal interest
and opportunity to the following:—
ELECTRONIC Engineers experienced in micro-
wave. pulse or communication techniques. There
are both senior and junior vacancies and al-
though a degree or equivalent is normally re-
quired, applicants who lack such a quallfication
but who have considerable experience will also
be considered,
A SENIOR Electro-Mechanical Engineer for
seryo-mechanism analysis and automatic con-
trol deilgn. electro mechanical, hydraulic or
pneu
ACCOMMODATION Assistance will be given in
selected cases. Pension scheme. good salaries.
British-born applicants should send full details
to th Man Dept, W., The Fairey Aviation
Research and Armament
Development Divislon. Heston Aerodrome,
Hounslow. Middlesex. 17628
'1‘ELEVISION engineer required. first-class rates
and excellent working conditions.—Write,
stating age, Qualifications, experignce and salary
required, to British Relay Wireless, Ltd Services
Department 397, Albanv Rd.. S.EES5 17352
ALIBRATION engineer required to supervise
and maintain test gear of valve making
plnm 43 hour week, salary up to £475 per
es ndon area: write giving age and
fullest detalls of experience. —Box 5016. 17772
ERVICE engineer for television and oele&
00

communications equipment requir
wages paid to
ence and wages req
Ltd., 109. Broadway, Southall. Middx.
DMIRALTY.—Vacancies exist for electrical
and/or mechanical engineerin
m Admlralty Research and
Estab; ocated in the vicinity of Wey-
movth., Pmtsmouth Teddington (Mlddlesex)
d Baldock. Herts.
RAUGHTSMEN experienced in light current.
electro-mechwnlcal

precision mechanical and
electronic e ipment
CANDID %S must

men evelopment

are particularly needed.
British subjects of 21
and upwards who have had prac-
ical worl shop experience  (preferably an
apprenticeship) together with drawing office
expenence
PPOINTMENTS will be in an unestablished
mpacxty but opportunities may occur for quali-
fled staff to compete for established posts.
salaries offered, depending on_ age, ex-
pellence. ability and place of duty, will be with-
T the range £330 bes0 pa
HOSTEL accommodation 1is available at some

establishments.
APPLICATIONb. stating age and details of
technical gualifications, apprenticeship (or
equivalents) workshop and drawin,
rlence. should be sent to
Empire Hotel, quoting
DM/RD Original testimonials should not be
forwarded with application Candidates
quired for interview (at London or
whichever is nearer) will be advised
two weeks of receipt of application.
S IOR laboratory engineer with experience
for television development, all circuit design
work, of national importance; excellent
prospects and conditions.—Write, call or phone
Personnel Mansager, Peto-Scott Electrical Instru-
ments, Lt,d Weybridze Trading Estate. Wey-
| bridge 4! {7655

ears of a

relevant scientific subject or mathematics or |

experimental officer |

SOUTHERN. RADIO'S WIRELESS BARGAINS

WALKIE-TALKIE (TRANSMITTER-
RECEIVER). Type 38 Mark li. Complete with
5 valves, Throat Microphone, Headphones and
Aerial. 7 mcfs Amateur Band suitable for field use.
Powerful Superhet Receiver. Modulated Trans-
mitter. Guaranteed ready for the Air, tess batter-
ies, £3/10/-,

R.3515 TELEVISION UNITS. Complete
with 21 valves. 6 Stage 14 mc/s L.F. Strip. Idealt
for T.V. Conversion. Brand new in originai
wooden cases,£3/10/-.

LUFBRA HOLE CUTTERS. Adjustable from
#in. to 3in. for use on Wood, Metal, Plastic, et¢.,
5/9. LUFBRA FLY CUTTERS, 4/6.

LIONEL “BUG"™ KEYS. Genuine US.A.
Automatic Morse Key, Type J36. Few only,
| £3/7/s.

THROAT MICROPHONES. Magnetic type
complete with long lead and plug, 4/6.

HAND GENERATORS. 6 volts at 5 amps.
| with Crank, 21/-.

PLASTIC TRANSPARENT MAP CASES,
t4 inches by 102 inches. Ideal for Maps, Charts,
Display, Photographs, etc., 5/6.

STAR IDENTIFIERS. With Hydrographic
Office Modifications A-N Type I. Complete in
case,5/6.

MOVING COIL D/C METERS. Brand new,
2in. 0-2 mA,, 0-5 mA,, 0-30 mA_, 0-20 volts, 9/6 ea.

VVIESTECTORS. Type WX6 and W12, t/e ea,,
tt/-doz.
VALVES. Brand new 805 U.S.A. in original

cartons, each 32/6. A.T.P.4for use on Transmitting
section of Type ‘‘ 38 "' Walkie-Talkie, 7/6, 6K7,
7/6. Atlbrand new,
MARCONI AERIAL FILTER UNITS. Type
**916 " in conformity with P.O. Specification.
Full instructions for fixing, 4/-.
CONTACTOR TIME SWITCHES. 10-hour
movement, 2 impulses per second. Thermaostatic
Control in soundproof Cases, 11/6.
VISUAL INDICATOR UNIT Type 3 (10Q/4).
Contains two Moving Coil movements, two
Neons, etc. Easily convertible to very efficient
M.C. Meters, t1/-, Conversion fully described in
" W.W.”" Sept. 1951

Full list of Radio Publications, 24d.
SOUTHERN RADIO SUPPLY LTD,,
11,LITTLE NEWPORT STREET, LONDON
W.Ca. GERrard 6653

Accurate tests
High, Low and Grid
Bias Batteries.
Write for leaflet 30M

ODDIE FASTENERS

PAT 507249

THE FASTENER WITH ENDLESS
APPLICATIONS — SIMPLE — POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.

SPECIAL FASTENERS TO SUIT
CUSTOMERS REQUIREMENTS.

WIDELY USED IN THE RADIO
INDUSTRY.

'Ilustrated brochures and other information
will be gladly sent on request.

Uddie, Bradbury & Cull Ltd., Southampton

Tel.: 55883 Cables: Fasteners, Southampton
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SENIOR and junior draughtsmen, with ex-
perlence in sheet metal work and general

radio engineering, urgentiy required by well-
known engineering firm in East Anglia; replies
treated ln confidence.—Apply - Box 4968 17721
BO , Ltd., require radio and T englneers
o for t&leg (l)eva.ra%thrvweh Chatham Ux-
ridge an exleyhea ranches; own car an
advantage; good wages and prospects.—Reply,
<% | 136 WARDOUR STREET,

Service Supexvlsor. 18, Crown Place,

P
mm
O
N
=)
rCo
=
=

DE LUXE INSTRUMENT CASE ANTED immediateiy, experienced car radio
mechanic with kiiow.edge of automobile LONDON w 1
'e’et}:‘txlcal equipment: permanent sltuation for ? O
right gﬁg —A.'sgph T. H. Nice & Co,, I.td.. Motor (Oxford Street End)

eygate St., Bury St. Edmunds.
{7665

ADIC;( n:eghasn‘cﬂxl‘e%;nged t(le:: r?dué)selr-'\&oe Tel : GERrard 8845

work a mi ons £y o

Great West Road Factory, Brentford; experi- NUSOUND FIDELITY-TEN. The latest
ence essential; high starting wage.—Ap g:ly in super quality Amplifier. Alt Triode line up.
person to 2Personnel Manager or Tel. allng P-Pull PX4 output. Frequency response 20-

IRTECH, Ltd., Aylesbury and Thame Axrport 25 kes. o+ .6 d.b. and continuing up to 50 kes.

! Haddenham, Bueks. urgently require rado L .94db, Sensitivity 120 mv for max 10 w.
and radar mechanics: excellen® .ong-term pro- output. Total harmonic distortion .| per cent.
spects and nay with obpvortunities for good at 1,000 ¢.p.s. at 6 watts. 20 d.b. neg.feedback.
gﬁnpgg :&;ﬂc{:”s -—Apply immediately, Pers?’rllélé} Independen: Treble and Bass controls.

| i . 3; :

ICENSED aircraft radio maintenance en- Chﬁ”a;’“ : 14x9 x 7%in. high. A.C model
gineers are required for service in the oniy, .

North and South of England; applications in || A NEW FEEDER UNIT. This is our latest
confidence to--Technical Manager, Lancashire
Aircraft Corporation, Bovingdon Airport, Heme] || 3ddition to our range, and-employs a s/het

b | Hempstead, Herts. 17702 c.c.t. with tvilo I.F. stlgesdand '\:armble selec-

. . o . i ADIO development engineer requirec by tivity controls giving bandwidths of 7-10 and
,11_2‘“~z:<:‘“~><5‘"' e 13("' Steel wxll;_l R:dd'“s.:g | R leading manufacturer to undertake work in 14 kes.  The unit covers the medium-fong
op Corners, Louvred Back and fitted wi 3 senior cadacity in a research laboratory. Ap- and short wavebands and has a large illumi-

Chromium Plated Handle, and four P.V.C. plicants with suitable qualifications to under- nated dial. Price 17 gns. inc.
feet. Finished in Black, Grey, or Brown take design work unalded should apply in first £

Wrinkle Enamel. 18G. Steel froat panel, £1/6/3 ms"?{p‘ifntx% 1?81;1) 958, O l71669 RETAIL TRADE ENQ. ON ABOVE ITEMS.
With front panel in 16G. Aluminium, £1/7/6 || nstrument calibrator for elec. | | PLEASE SEND STAMP FOR LEAFLETS.

trical and acoustic measurements on pro-
Small steel chassis with angle brackets to fit, || duction ~batches of audiometers; permanent || MUSOUND QUALITY AMPLIFIERS.
Black .....ccoveeeninn oo -BEE e oo | O

position for steady man.—AmpHvox. Ltd., 81-WATT OUTPUT.—PP 6Vés—indepen-
Abbey Manfg¢. Estate, Mount Pleasant, Wem- dent bass ana treble boost and cut—switch for

Ditto, in 16G. Aluminium, self-colour... 7 6 ble; Tel embley 5906, [7737 LP. records—neg. f
—neg, feedback—provision for
Postage and Packing 2/-. Ny and de:l)éng?c?i?ac::gshte;‘l;xsgnmi; i?ﬁgg;s';i? radio feeder uni:—freq. response 23 to
Carriage Paid on Orders over £5. txons of the Pye group of companies.—Please || 20,000 c.p.s. + 3 d.b.—hum 80 d.b. down at

R el b atalon requeatt reply giving etalls of age, experience and 65 wa:ts—feedback 14 d.b.—sensitivity .05

| ! q salary required to Pe rsonnel -Depariment, St. volt, Price only £15/17/6. Also available with

All List Prices now plus 26%. Andrew’s Rd.. Cambr 7437 | £17/10/-

BEF ) i LE. Ttd. have N acanc esRlrhte lors remote control unit. Price 110/-.

Trade Terms on application. & ':ct}heu- ?:lec%ron cs Dlvlsi(l)n.t e)\penencT in [| NUSOUND REFLEX CABINETS.—For
REOSOUND ENGINEERING & ELECTRICAL e testlng of radar. communications or elec- Wharfedale speakers—I10in., £9/9/-; 12in.,
COMPANY, * Reosound Works,” Coleshill g;g:,‘,cga,eglggﬁmgga,fg nestry specineations || £10/10/-. " Veneered polish finish mahogany or

N Ae, RS e meabary, WS with oo || Blecse send for tist of all d
: R d, Sutton Coldfield. senior, required w. elec- ease send stamp for list of all our products.
Grams Gozounc, Su Tel. SUT. 4685. trical or radio experience and knowledge Qur other products inc. 44 watt Amp.—A.C.

of Ministry specifications; salary to £600 per o
| annum; location. Bedfordshire —&rlte giving Model £11/10/- ; A.C./D.C. £12 ; T.R.F. Pre-

| full details of qualifications and experience and set Feeder, 3 station, £€7/12/6 ; 3 station Pre-

mentioning ref. ADD. to Box 4197, 17488 set SfHet, £8/18/- ; two-band variably tuned
- . | A SST: BUYER required by large manufactur- | S/Het. £11/5/-. I
ing ‘company in S.E, London. Thorouzh [{ Remote control pre-amp. Unit, Inc. tone

knowledge of electrical and engineering markets. controls, £5/7/6.
Position offers scope for advancement. Pension

EX GOVERNMENT BARGAINS || scheme.—Applications. giving full details of age, || GRAMOPHONE EQUIPMENT
experience and salary required, to Box 4947. Decca 33 or 78 r.p.m. motor, £3/14/4, inc.
LECTRICAL transformer designer required Connoisseur Pfups, Stnd. L/weight, £4/11/8.

New and Used Equipment with experlence of transformer design up

"y fo S00KVA; able to take full responsibility: 'I'_"'a;_“5~ 'd3 % 85099-' L/weight, one head, £6/9)-.
Telepbones. Ex-G.P.Q. wall telephones, brand new, y glving full details of experience and salary | | LP Head 71/8. Trans. I5/-. Fibre Plup £4/3/2.
in maker’s wrappings, complete in teak case with Elclpate to—woden Transformer Co., Ltd, || Trans. 25/-. Two-speed Stroboscope 3/I1
bellset and hand generator ready to use, only 4} v. Moxlev Rd.. Bilston. Staffs, Bilston 41959. || Garrard Heads : Standard 25/3. Miniature
battery required, 80'~ pair, carriage 5/-, ECHNICAL assistant reguired for work In 50/I1. Hifi 56/~. Type A Adaptor 7.
Uniselector Switches. 3 banks o(%conmts per bank. materials application division. Qualifica- | Decca Mag. Heads 59/2) Decca XMS P/ 7
New condition, 21/6. jostage 1/3. tions; Inter B.Sc. or equivalent, with interest in - s C2
Moving Coil Earphones. Impedance 30,0hms, in used metailurgy.—Apply giving age and fullest details complete. Chancery  Attachment 72/6.

of experience to Personnel Department (ED/55), Decca 3-speed motor £7/3/4. Connoisseur
E.M.I. Engineering Development, Hayes. Middx. 2-speed motor £22/18/8. Chancery Xtal Plup
A SENIOR Television Engineer. able to take (LP20 insert) 53/-. Spare insert, LP 31/6.

condltion. 5/~ per pair .postage 1/8.
Vibrator Packs. 12 volt Input. 250 volts at 50 milli-
amps output, complete with smeothing and GZ4A

valve, ex No. 19 Equipment, 15/6, postage 2/3. ¥ f television development is re- !
Camera Control Units. Consisting of 24-volt motor qulreghgygleﬂ,rge company in S.E, I?ondon. Stafl Garrard AC6 motor, speed controlled, 12in.
geared to clockwork escapement with 1-50 second pension scheme.—Applications, giving full de- table £6/15/10. Collaro A.C. 514MB motor
timing device. Used for exposure timing, etc. Com- tails of age. experience and salary required, to and Pflup £6/10/5, Collaro A.C./D.C. motor,
p'lzte with u:‘onzml BIiL:obs,bn‘ndhutg{a, :lzxxlmlll I;mpu Personnel ll\ganager. Burndept, Limited, [szgzsg 12in. table £12/2/7.

etc., In metal case. x Bin. x 3in solled con- Street, Erith. .

dition, 12/6, postage 1/9. YLECTRONIC assistant required for construc- (We stock a full range of Wharfedale & Good-
Bomb Release Controls. Containing 4 relays, toggle E Fio oWt el of test gear in engineering mans speakers and accessories.) TV and

switch, indicator lamp, selenium rectifier, 32 mf. IRDoTator T Gram, list 4d. (Please Add Postage.)

y; interesting work, 5-day week.——Write. ge.
°":;|dl'°"'" axley ":f‘ch et ““"‘h s “‘""“9 stating age and Szwmg full “details of previcus
S s experience and salary required, to_the Personnel

metal box black crackle finish. a good experlment.er s

lot, also useful as a process timer, will glve 20 different Eaﬂ;ceer E’gg;g_‘;_ﬂﬁ‘;ééa:s‘:fzngme Co.. Lw..[7550

:\p:;d;;;mm Q\’Vﬂ'lm;m;o: Idlrect from 230 voit A.C. A NEW detence project of National importance L
mains, 4/6 each, post 9 being_undertaken by n well-known aircraft ¢

Microphones. Tannoy sound power type in metal case mpany located ln the northern outskirts of

g vi il t; hakelit Lon lon, offers highly paid and interesting posts
:}{ﬁ m}s: 2.3; %‘;‘,‘.,‘,‘,‘,‘,‘ ::pe 1?:,::.3"); mi ‘::; for suitably quall%ed applcants; vacancies exist
handle, 3/-. Poslage 9d. each. in senior (salaried grades) and for junior

is. Clean 9in. X 64n. x 3in. drilled for engineers in varlous categories
§'°$l1§§’§‘.“32mme e::nzr:l. swi'*.c]l\l, etc., :rop-through (a) PHYSICISTS with expenence e In electronic

t 1 , 9'-, postage 6d. rohlems. i
o T aPnalo s 0855 ol ?b) PHYSICISTS with experience in optical

A ork,
at 120 milliamp, aud 540 volts at 26 milliamps output. (c) ELECTROI\IC englneers with Servo-mech-

New condition. 19/-, t 2/, )
o2 sm_experience 10 minutes, is the time taken to
ggj,mgfmw&“w‘szng,};’“"m,‘gg:‘g‘f_’°° BunBibiratty (d) ELECTRONIC engineers with experience of SUTI,’ON COLDFIEtLD tu; dCh_?':/ge
Relays, Low Resistance. 30 ohms. Double pole }"‘;V gif g?ﬁi}’czgr‘; nml‘geel?:a;‘xl{lgngxsysrﬁlgcse i over [ s
Dake "'"""Mt;“"'h i p:ﬂu']"“e;/md‘" o Qo Mall ‘motor design angd development, ‘Ito receive HOLME MOSS with our
dstor, brand new condition, 3/- *
St Comtrs Wi opei’ 05 s .. | ASFLIGANES (67 enlor’posls sl poeer s | HM.2. Frequency Convercer unit.
reading 0-0999. 6/, postage 1/ have some :ndustrial experience Retails: E8=0=0

V.F. Telegraph Units, Simplex No. 3, for use with APPLICANTS for junior posts ‘should have a

Slepgnicrae e Com e RiinkciaciwiEh powerfunit ood industrial experience, be qualified either | And for ‘long range

reception our

P8 val d instruction booklet. Brand uil B H
::“: conditon. ‘é's'l“““c"::;: 75, == (I:’ll! ful? de%glg, r'gl?ac‘fitﬁec:trlobnsy.!g?;erleﬁge [T.V. Pre-AmleerrS are  still  «Pre-
New ListNo.7. 'C 0 Ex-Gov titemns. age. salary sotght. to—Box AC 8. Samson | Eminent.”” Retail at: £5-17-6 and £7-10-0
@8d. post free, 1/8 overseas Mr Mail, Carks. §7/61. Mortimer St. 1 T

NUMBER of senior and junior vacancies for . n o
A. T. SALLIS A. radio, radar, electronic, television, etc.. | Obtainable through your dealer or direct ;:—

development, service engineers, draughtsmen.

93, North Road Brigh(on Sussex wiremen, testers, inspectors, etc.; urgently re- RAlNBOW RADIo MFTG. cu. I.TD.

e ] g 4 quired 30 television service engineers.—Write in Minci L Blackb 5
Phone: Brighton 25806 confidence, Technical Employment Agency, 179, incing ane, ackburn, ncs

Clapham Rd., S.W.9. (Brixton 3487.) o103
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A REMARKABLE
ACHIEVEMENT IN
FILTER DESIGN

i experience essential;

EM.G.
STEEP-CUTTING
INFINITELY ~ VARIABLE

® Cuts at nny selected frequemcy between 4.000
and 8,000 c.p.s.

Aveﬂu steepness ol ocut 30 db. per ootave.
Connects between secondary of output trans-
former and speaker (15 ohms. rated impedance)
Specially valuable for use with mew microgroove
records,

Greatly reduces needle-hiss on ordinary records
with minimum high note loss, and suppresses
high pitohed interferences on radio.

No distortion, and no appreciable loss of volume.
Leaflet ooailable from the manulacturers.

Novel cireuit, palents pend ng.

£4-10-0

Trade Enquiries invited

E.M.G. HANDMADE GRAMOPHONES, LTD.
Newman St., Oxford St., W.I.
Telephone : Museum 9971-2-3

TELECRAFT

AERIALS ENSURE THE % ac

BEST TELEVISION

TRY ONE AND SEE FOR
YOURSELF

G.E.C.
GERMANIUM
CRYSTAL DIODES

LATEST, SMALLEST,
SUPREME CRYSTAL DETECTOR
Midget Size, 5/16in. x 3/16in.
Wire Ends for Easy Fixing.

4/6 each, postage 24d.

Technical Details and Selected Types available.
SILICON DIODES, 3/6. Postage 2id.
Fixing Brackets, 3d. pair.
COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ.
COTTON AND SILK COYERED
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.

SEND STAMP FOR LIST.

TRADE SUPPLIED.

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

FILTER |

WIRELESS WORLD

TECHNICAL assistants required for lnterestmg
laboratory and field work connected wit
gulded mlssxles project; applicants to be between
20 and ears of age, with at least National
Celtlﬂcate { Electrical) or equivalent; experience
technique up to 500mc would be an ad- |
mntage.—Full particulars to Box 4322. {7540
ADIO mechanics required for work on centi-
metre equipments at Stanmore: previous
progressive staff positions:
5-day week.—Write, giving full detatls of age.
experience and quallﬂcatlons. to the Staff Man-
ager (Ref. GBLC/G/43). Research Laboratories
of the General Electric Co N. Wembley
PROGR. IVE manufacturing company in
43 S.E. London is desirous of appointing a
chiet inspector with electrical and mechanical
experience and knowledge of radio and tele-
vision. Stafl pension scheme.—Application in
confidence, should give full detalls of age. guali-
fications, experience and salary, to Box 4948.
A SE! R test engineer is required by a well
known Midland electrical firm; the success-
ful candidate will be responsible for all testing of
industrial electronlc equipment and experience
ol this work is essential: applicants
should write glvlne the fullest particulars of
qualifications & exp. quoting IDB.—Box
URPHY RADIO, Ltd., require 'a foreman
inspector for the prototype manufactur-
ing section of the electronics division; experi-
ence with communications and radar equipment
built to service standards and procedure is
essential.—Apply, giving full Daxtlculars
ersonnel Department Murphy Radio, Welwyn.
A ATORY assistant required, capable
ot takmg charge of electrical and électronic
equipment for a guided missiles project; duties
will include calibration and minor repairs of
instruments; applicant with the necessary ex-
perience will also control sub-standard room and
undertake design of laboratory equlpment.—Full
particulars to Box 4321. 7539
NGLISH ELECTRIC VALVE Co.,, Ltd.,
Chelmsford, require a young engineer for
testing and development work on microwave
klystrons; suitably experlenced and qualified
applicants should write, gwmg full details and
quoting ref. 418C. ntra Personnel
Services, English Electrlc Co.. Ltd., 24/30, Gil-
lingham St., London, S.W. [7642
URPHY RADIO Lid., have vacancies for
senior mechanical designers in their elec-
tronics division; a full and varied programme
ensures opportunity of widening experience with

to

excellent prospects; application giving particu-
lars of training and experxence should be made
immediately to—Personnel F .. Murphy
Radio, Ltd Welwyn Garden Cly 17408

ULLARD EQUIPMENT. Ltd., S.W.18, De-
signers.—Electro-mechanical’ designers of
Degree standard required for interpreting labora-
t,ory electronic devices into production designs:
anent, pensionable posts: salary according
to quallﬁcatlons and experience.—App.y Per-
sonnel Department, Mullard E%upment Ltd..
Brathway Rd.. Wandsworth, 17525
ENIOR ~engineer requiled to undertake
development work on low-frequency iron-
cored components. Previous experience in this
subject is essential, and a degree Or equivalent
be an advantage. The salary will be in
cordanoe with qualifications and experience.—
in writing to Advance Components, Ltd.,
Back Rd Sh rnhall St., Walthamstow, E.17.
T ISION service engineers or good radio
servxce engineers for training in television
reqmred by large company for the Bristol aren
applicants must be prepared to work in
London area for the period of training.
return to the Bristol area with the opening
of the new transmitter.—Give details of ex-
rience. age and salary required to Box 4955.
NIC circuit engineer/draughtsman
requxred with sound knowledge of circuitry
and component specifications, to work at Luton.
E. or equivalent an advant-
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ASSISTANT chief inspector required with not
less than flve years' experience on the inspec-
tion of electronic apparatus to ministr'y require-
ments; should preferably possess a degree or
Associate Membership of the Institute of Electri-
cal Engineers; this post is permanent and pen-
sxonable. excellent salary to suitable applicant;
London area; fullest partics.—Box 5015 [7776
PHYSICIST required for development work on
electronic components in laboratory of large |
company situated in country area of Essex; sujt-
able applicant should have degree in physms a;
should be interested in development work, pre-
vious experience being an advantage' accommu—
dation will be made available to the selected
applizant.—Kindly state detalls to Box 4965. [7714
IGH power rf dielectric heating equipment.—
Engineer required to supervise installation
and acceptance tests: experience on either large
rf heating equipments or radio fransmitters
employing water-cooled valves is essential; this
position has partlcularlv interesting prospects:
write. stating full experience. ame and salary
required.—Radio _Heaters Ltd., Wokingham,
NUMBER of vacancies exist for electro-
mechanical designers with a good degree n
mechanical and electrical engineering. or similar
qualification, and several years experience in =
laboratory or factory design department., suc-
cessfu, candidates will be expected to work in
laboratory teams or in laboratory factory teams
on interesting and varied projects, and to be
responsible for the mechanical design of equip-
ment; the posts are permanent and pensionable:
salary according to qualifications and experiencs
and consistent with present day levels.—Applica-
tion form from Personnel Officer. Mullard Re-
search Laboratory, Cross Oak Lane, Salfords. nr
Redhill Surrey. [7378
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“You can rely on us”
FOR CLEAN Mmg‘;illggg AT COMPETITIVE

IMMEDIATE DISPATCH
MIDGET COIL-PACKS

These -are an ideal miniature Coil-Pack
especially suited where space is limited.
They consist of iron-cored minjature coils
for both Aerial and Oscillator stages, built-in
Wavechange switch and midgec trimmers.
They are intended for an I.F. of 465 Kcfs. and
I.F. Transformers type RS/GB" 465 (12/6
per pair) are the ideal companions for a
trouble-free superhet.

TYPE “R”’
MW/LW GRAM.
800-2,000 metres.

Ranges : 200-550 metres,

SIZE : Length24in. Width 12in. Depth l{in.
TYPE “S§”

MW/SW/GRAM. Ranges : 200-550 metres,
17-50 metres.

SIZE : As Type “R.”

TYPE “C*”

LW MW/SW. Ranges : 800-2,000 metres,
200-550 metres, 17-50 metres.

SIZE : Length 35in  Width |3in.
TYPE ““R " and **S "’ each 28/-.
each 32/6. Post 6d.

All coils enclosed—all iron-dust cores
adjustable. Completely wired, only five
connections needed to external circuit.

Catalogue with Data, éd.
AERIAL FILTERS 465 Kc/s, 6f3.

RADIO SERVICING Co.

444 Wandsworth Road, London, 8.W.8
Phone: MACaulay 4155

77, 77A Bus, 28 Tram, Wandsworth Rd. S.R. Station
n till 6.30 p.m,

Depth I{in.
TYPE“C "™

Post 3d.

GRlP S/omnmr

SN —>51->»e/~6/7(1.u$‘ D
Grips smallest grub screw or large wood
screw, firmly, instantly, drives quickly

leo-me/ Saves time and labour !
4/ MAILEX SUPPLY CO. (W),
PAID 70 Poynters Rd., Dunstable, Beds.

ROEW 4no senves
HAT AWKWARD 5701

Corviert that- o6l
Gramophone
OR OBSOLETE RADIOGRAM
into a ‘
MODERN ALL-WAVE

RADIO GRAM

OR POWERFUL RECORD PLAYER

Qur "SKYWAY DESIGNS” Book gives full detalls
on how w bulld FOUR first<class
Amplifiers and Radlogram chassis. No
radio experience is required to un-
derstand the clear dircult diagrams
and stage by stage wirlng plans.

Al parts and  materials
easily obtainable, mostly without
purchase tax. Performance equal to
radiograms costing over £i00.

are

POST FREE
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THE

VENTEX

COLUMN
REPRODUCER

(] [ ] [ ]
A loudspeaker with all
the qualities required
for WIDE RANGE re-
production in the home,

® | sq, ft. Floor Space
® 360° high note
radiation
® Built-in Diffuser
® Response 30.20,000
c.p.s.
® Sound Jource from
natural height

@ Beautifully styled
for the home

® Hand French polished PATS. PENDING

- Supplied with TANNOY DUAL-CONCENTRIC
unit complete with Cross-over filter.

Available in Mahogany, Walnut, or Oak.
at 45 Gns. ex works.
MANUFACTURERS OF TUNER UNITS

C. T. CHAPMAN
(Reproducers) LTD.

RILEY WORKS, RILEY STREET,
CHELSEA, S.W.I0. FLAXman 4577/8

Demonstrations at WEBB’S RADIO.

THE “FLUXITE QUINS "™ AT WORK

“Our T.V.'s. all set for to-night,
Thanks to solder and Good old FLUXITE
So why shin that tree?"
“ New acrial!" bawled EE,
“ We shall see miles miore from this height 1"

See that FLUXITE is alwa.Ks by you—in
the house — garage — workshop — wherever
speedy soldering is needed. Used for over 40
years in Government works and by leading
engineers and manufacturers, Of all Iron-
mongers—in tins from 1/- upwards.

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. It's simple — with i
FLU x ITE — but IMPORTANT. |

The FLUXITE GUN puts FLUXITE where you want
it by simple pressure. Price 2/6, or filled, 3/8.

FLUXITE

SIMPLIFIES AIL SOLDERING

Write for Book on the Artof ** SOFT ** Soldering and
Jor leafit on CASE-HARDENING STEEL and
TEMPERING TOOLS with FLUXITE. Pricel}d.ea.
FLUXITE LTD, (Dept. WW), BERMONDSEY
STREET, LONDON, S.E.1.

WIRELESS WORLD

ABORATORY assistants 1e3ulred for develop-
ment laboratories engaged on the design of
| experimental and prototype electronic equip-
ment; applicants should have a wide experience
of the maintenance and installation of radio,
television and radar, and should write, glvmg full
details, to Personnel Department (ED/51),

E.M.I.  Engineering Development, Hayes, Middx
ECHNICAL llbranan/lntormatlon officer to
form and operate library of monographs
periodicals, internal reports, trade literature.
ooyering radio, electronlc and allied in-
nd information services; to have
both technical and library qualifications and pre-
pared to take live interest in ﬂrms acnvmes—
Write to Box Ww297, L.P.E., 110, St. Martin’s
Lane, W.C.2. [7719
EXPERXENCED telecommunlcadons draughts-
men required by the Plessey Co., Ltd., per-
manent and progressive positions are oﬂered to
men having experience of line communications
equipment or radio communications equipment;
positions offer varied and interestin; c§obs with
usual staff privileges.—Applicants should state
0 Personnel Manager, The Plesseg

Ilford, Essex. {

0 MUNICATIONS engineer, famillar with
circuit design, is required for work on H/F
ct;ua.rtz crystal circuits; candidates should pre-
rably have a university degree and 2-3 years
experience in experimental work.-—-Applications
should sent to the Manager (Ref.
GBLLC/0/17T7), Research Laboratories of The
General Electric Co., Ltd., Wembley, Middlesex,
stating age and record. {7690
RA 10/Radar mechanics required by pro-
gressive and expanding company for work
on aircraft radio/radar equipment; although
experience in this type of work would be pre-
ferable applicants having a sound basle know-
ledge of radio maintenance may be acceptable;
remuneration will be based on_experience and
ability; licensed personnel will recelve prior
consideration.-—Box 4952. 7636
FEW interesting vacancies exist for grad-
uates in phgslcs or electronic engineering
freferably with first- or second-class honours:
he work relates to Government Development
Contracts connected with frequency control sys-
A(gplg Personnel Manager, Standard Tele-
phones ables, Ltd., North Woolwich, E.16.
giving summary of experlenoe and qmlmca.tlons

and nuoflm reference 2371, [77
NGI required for interesting work on
the deve opment of radio transformers and
similar components. The work involves investi-
gation of the application of new magnetic
materfals to transformer design.—Appilicants
should write, giving full details of experience.
etc.. and salary requlred to the Personnel De-
partment, (ED/50), E.M.I. Envlneermg Develop-

ment, Ltd., Hayes, Middlese 76

GINEERS required lor ‘liaison between de-
velopment team and users of speclal elec-
tronic equipment; applicants should have a
degree or similar qualifleation with a sound
general experience in the fleld of electronics.—
tpplxcatwn should be made, giving full detalils
experience, etc. and quotln% ED/52. to the
Pers nnel Department, E. ngineering De-
velopment, Ltd.. Hayes, Middlesex. {7687

-M.1. ENGINEERING DEVELOPMENT, Ltd.,
have a number of vacancies for engineers
and senior engineers on interesting development
work in various electronic engineering projects.
The posts are for permanent penslonab.e staff.
and offer good prospvects. Qualifications: a
degree in Physics or Enameermg or equivalent.
together with several years’ design or specialised
rience in the following fields:—
a L.F. equipment.
b) Television equipment.
¢) Microwave techniques.
d) Pulse techniques.
(e) Servo techniques.
(t) }‘est %ﬁ" designs.
n: on.
5 APPLI %p,:m‘s should write, glvm% full details of
experience and type of work requ red and quote
ED/33 1o Personnel Department, En-
gineering Development Hayes, Middlesex
UNIOR engineers to assist In the design. con-
struction and test of laboratory models of
special electronic circuits; some experience of
P ilar work desirable and a knowledge of radar
cxrcults. deslgn and operation an advantage;
salary 600 per annum.—Please write.
givin iull details and quoting ref. 815c. to Cen-
tral % Services, English Electric Co..
Ltd.. 24-30 Gillingham St.. London, S.W.1.
XPERIENCED telecommunications draughts-
men required by the Plessey Company,
Limited. Permanent and progressive positions
are offered to men having experience of line
communications equipment or radic communica-
tions equipment. Positions offer varied and in-
teresting jobs with usual staff privileges.—Appli-
cants should state full details to Personnel
Manager. The Plessev Co., Ltd., Ilford, Essex.
ECHNICAL writers (male or female) required
to prepare and edit reports and handbooks
for publication; qualifications, a good general
training in electronics with wide practical ex-
perience of electronic equipment, marked critical
faculty (fcrm and content) and ability to write
clear English.~—Aoplicants should write, giving
full details. to Personnzl Department. ED/42,
E.M.I. Engineering Development, Hayes. Middx.
EADING aircraft instrument manufacturer
has a yvacancy for an electronic engineer
with a good knowledge of aircraft engines and
the applicatlon of electronic an'alfsis systems:
engagement will be on a monthly basis and
successful applicant will be required to travel:
commencine salary according to qualiﬂcatlom
and experience, but not less than £450
superannuation scheme.—Aoplication to Box
.665Q7, Samson Clarks., 57/61, Mortimer St
London, W.1. 76

SUPACOILS =

OFFER
THE LATEST EDITION

HOME
CONSTRUCTOR' S
HANDBOOK

If you wish to build Superhets, Feeder Units,

Amplifiers, etc., etc., you MUST have this

Handbook. In addition to a considerable

number of reliable and tested circuits it

contains :

@ Pages of servicing and constructional in-
formation which will assist you in YOUR
radio problem.

@ Complete resistance colour ¢ode.

A considerable amount of « invaluable

general Radio information.

A comprehensive catalogue,

Above all it Is profusely illustrated with

half tone blocks and costs 2/- only or a

copy will be given FREE with every order

for £1 or more.

We also offer the following selection from our

stocks of quality components :

@ COILS. Our standard High Q variable
iron dust cored coils (as recommended
for the P.W. 9 valver) in wavelengths
10-30, 16-50, 30-75, 75-200, 190-550 and
800-2,000 metres ; Aerial, H.F. or Oscil-
lator 3/- each.

@ COIL GROUPS. Our very popular

coil groups are being used by more and

more constructors for set building., Coil

Group ** A’ consists of 6 of the above

coils (your own selection), | Miniature

4p. 3w. rotary switch, 2 fixed padders (to
suit coils selected), 6 variable trimmers,

Complete group. £1 9

Coil Group B ' consists of 9 of the

above coils (your own selection), |

rotary 7p 4w switch (3 wjbands and
gram.), 2 fixed padders (to uitz coils
selected), 9 variable trimmers. Complete

group, £2 7 6

SPECIAL. We have recently introduced

a new range of miniature iron-dust cored

OF T"HE

coils, waveband coverage as for our
standard coils. Price 3/6 each (full
descriptive leafles and quantity terms on
application).
@ I.LF. TRANSFORMERS. iron dust
cored, pre-aligned to 465 Kc/s. 16/6 pair.
@® T.R.F. COILS. Iron cored. Medium

Wave only, grid coil Litz-wound, Azrial
d H.F

and H.F. 7/- pair,

@® T.R.F. COILS. Air cored. Long and
Medium Wave on one former with
coupling coil. Aerfal and H.F. (M.W,
Grid Coils Litz-wound). 8/- pair.

@® Large stock of coil packs and all com-
ponents. Stamp for complete catalogus.
Export enquiries for all our products
cordially invited.

SUPACOILS MAIL ORDER OFFICE

98, Greenway Ave., London, E.17

£ |

impedance. Kit of Parts ............ £ 13 6
[

SCRATCH FILTER

Easily fitted to pick-up and gives

marked reduction of scratch ..... o 17 6
WHISTLE FILTER

is very simply inserted in speaker

.wiring and completely elimlnates

9 Kess. whistle....oovuneieinn BT o + o 58 £ 1S o

B. & H. RADIO
EAST STREET, DARLINGTON
»

BASS & TREBLE SEPARATOR
Enables the wuse of separate
speakers for Bass and Treble. Per-
mits adjustment of treble and
matches up speakers of different

@
A.F.and R,F, COILS rewound or wound to
specification.
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THe HAYES RG/135
RADIOGRAM CHASSIS

Combining advanced design with a high standard of
construction, the RG/135 7-valve circuit includes
a 6 watt output stage with negative feedback,
and a new tone control system. Price £18 com-
plete, Write for full details of this chassis
and also of our popular RG/120 5-valve model,
price £14 complete.

THE A YES COMPANY

1 Alcester Road, Birmingham 13
Telephone South 0202

—ARUTOMATIC SWITCH

CONDITIONED) |

ELECTRIC CLOCKWORK
| to 100 AMPS, 7 to 35 DAYS

from 35 /- EACH

Al! guaranteed for a year.

Write for ¢llustrated lst:
DONOHOE'’S (Timers), 6, GEORGE ST,
NORTH SHIELDS, NORTHUMBERLAND.

CABINETS

FOR THE RADIO INDUSTRY
Designed and Manufactured
THE CHAFFEY CABINET CO.
(FORMERLY CHAFFEY-CONSOLE) |

6, SEFTON RD., PETTS WOOD, KENT'
Telephone : Orpington 3559

SAMSONS
SURPLUS STORES

BRAND NEW EX-GOVERNMENT VALVES
813, £3/10/-; VT90, 17/8 ;: Ul5, 8/8 ; 6T4G,
8/€ ; VU183, 7/6 : 0Z4, 7/6 ; HL1320, 7/8;
Carr. all types 6d.

Special offer ot HEAVY DUTY TRANSFORMERS,
Prim 180-230 v. 50 cy. Sec. 14-20 v. 20 amps,
47/8, carr. 3/6. Prim. 180-230 v. 50 cy. Sec.
4.2 v. + 4.2 v, 10 ampg, 2§/=, carr. 2/6. Prim,
200-230 v, 50 cy. Sec. 6.3 v. 15 amps, 17/6,
Carr. 16, Prim 200-240 v. 50 cy. Bec. 5 v. 7§ v,
10 v. 5 A, 22/8, carr, 1/6.

D3 SINGLE TELEPHONE CABLE, 1 mile drums,
B5/~-, carr. 7/6.

HEAVY DUTY W.W, POTS, 20 watts 17K and
20K, 10/8 each, carr. 1/-.

S.T.C. ATTENUATORS, 5K in 75 obms steps,
9/8, carr. 1/-.

5 PIN CERAMIC COIL BASES for Eddystone in-
duction coils, 2/-, postage 6d.

30FT. COILS CO-AXIAL CABLE with Pye sockets
on each end, 8/8, postage 1/6.

VARIOMETER INDUCTANCES ior the No. 19
variometers, 3/, post 9d.

169/174 Edgware' Road
London, W.2. Tel. PAD, 785!
125 Tottenham Court Road, W.I
Tel. EUS. 4982
All orders and enquiries to our Edgware Road
branch, please. Open all day Saturday at the
Edgware Road Branch,

MURPHY RADIO, Ltd., have vacancies in the
electronics divisionAfor qualified engineers
with factory test experience on service equip-
ment; duties will consist of the testing of
development models, the preparation of test
data for the factory and the instruction of
test department personnel in the handling of
new equipment.—Apply, giving full particuiars,
to Personnel Deot.. Murphy Radio, Welwyn, 17648
USH and Murphy dealer requires firsi-class
radio and television engineer; must be
thoroughly conversant with service of all leading
makes of
well-equipped workshop; in exchange for these
qualifications a permanent post with good salary
and a newly furnished flat in beautiful country
district is offered.—Send full details in first
instance to Stute Pinnington, Old Hall St.,
Malpas. Cheshire. 1747
UNIOR radio engineer required for installa-
tion and testing of aircraft radio eauip-
ment: duties will invoive test flying: current
M.C.A. operator's licence an advantage, but
consideration will be eiven to suitable applicant
prepared to obtain licence during probationary
period.—Application should be made in writing.
giving details of experience and salary required,
to the Personnel Manager, The de Havilland
Aircraft Co., Ltd.. Hatfield. 7600
X-RADIO and radar personnel, clvilian or
ex-Service, urgently required for imterest-
ing work West Middlesex area, Well-paid jobs
await those accepted for preliminary training in
central London. Three-quarters full union rate
paid during three months’ training. L
offered suitable applicants. This is a genuine
offer of employment by one of the largest elec-
tronic organisations, Write for particulars and
application form.—Box 4195. . 7486
AN electronic engineer is required, by firm
in the Guildford area. for development work
on aircraft instruments and electroni¢ equip-
ment; applicants should possess a_ University
Degree, Higher National Certificate or equivalent
qualifications, and preferably have had labora-
tory experience in physics. electrical engineering
or instrument technology.—They should apply.
giving detatls of qualifications, experience and
required salary, to Box 4953. 17638
ENGLISH ELECTRIC have a limited number
of vacancles at Stafford for senior draughts-
men with first-class experience of switchgear or
industrial electronics. Some assistance with
regard to living accommeodation may be given
to suiably qualified married men.—Write giving
full details of qualificatlons and experience men-
tioning Ref. 141/156 to Central Personnel Ser-
vices, English Electrie Co.. Ltd.. 24-30,
Gillingham St.., London, S.W.1. 7652
EQUIRED by an old-established firm at
their research laboratories, Borehamwood,
senlor draughtsmen for design of specialised
electronic eguipment or mechanical and elec-
trical precision devices; sound general engin-
eering and practical experience, Higher National
Certificate standard preferred; must be capable
of undertaking design work calling for origin-
ality and initiative; salary up to £625; flve-day
week of 391, hours. A&;’)éy—Box 4185, [7448
ELLING & LEE, .. Cambridge Arterizl
Rd., Entield, Middlesex, require research
assistants in connection with work on electronic
components_ fuses. Interference suppressors and
television aerials; applicants must be graduates
of the I.LE.E. or possess equivalent qualiicatious
together with similar laboratory experience;
salary will be commensurate with previous ex-
perience; applications must be detalled and
concise, and will be treated as confidential.
NGLISH ELECTRIC invite applications from
design engineers with radio or electronic
and allied mechanical experience to supervise
small teams of draughtsmen engaged on ex-
perimental radar equipment: must be familiar
with drawing otfice methods, and should have
qualifications B .C. or Brit. .R.E.—Apply.
giving full details and quoting ref, 819B. to
Central Personnel Services, English Electric Co..
Ltd.. 24-30. Gillingham St., don, S.W.1.
SENIOR circuit engineer is required by the
English Electric Co. for employment in the
London area; experience of designing time bases,
stabilized power packs and cathode ray monitor-
tng circuits is essentlal; a degree and an interest
in production development is desirable; a good
salary will be paid to the right man for this
responsible position.—Write, giving full details,
quoting ref. 921, to Central Personnel Services,
English Electric Co., Ltd., 24/30. Gillingham St..
Lon 1 7679

lon, S.W.1.
ENIOR technical writer. to start and take
working charge of technical literature sec-
tion, and originate intsruction bookiets, service
manuals, etc., on radio communlcaticn equipment
and allied electronic instruments; scope for
initiative. organising ability and good orospects
for energetic man with technical qualifications.
writing experience and willing to take responsi-
bility; sqlar{ £700-900 depending on experience.
etc.——Write to Box WW296, L.P.E., 110, St. Mar-
tin’s Lane. W.C.2. 7718
EVERAL electronic engineers or physicists are
required who have graduated in physics or
telecommunications and have two or three yéars’
radar experlence, to take charge of the develop-
ment of particular sections of a project involv-
ing radar. The work includes design of pulse
generators, timing wave form oscillators. elec-

tronjc computors, V.H.F. transmitters and
receivers and servo systems, In addition tech-
nical assistants are needed with H.N.C. or

eTJlealent qualifications.

ALL the positions available are for work of high
new and expanding field.
APPLICATIONS, which will receive prompt
attention. should give the fullest details of edu-
cation and professional experience with appro-
priate dates.

APPLY Employment Menager, WVickers-Arm-
strongs, Ltd. (Afrcraft Section), Weybridge. 7752

TV and able to zet quick resuits in

| WEST END RADIO LTD.

Estd. 20 YEARS

FOR RADIO BARGAINS

Electronic Stethoscopes as used for the
detection of bomb fuses. Conzaining the
following :—2 crystal microphones on mag-
netic bases sone underwater type), 3 valve -
battery amplifier, 'phones, etc., packed in
metal case, Il x 7 x Sin. Brand naw, 59{6.
Magnetic Cathode Ray Tubes, type 516,
4-volt heater, blue trace, semi-persistant,
9in. New and unused, 476 each.
R.A.F. Engine-drive Generators (will
wind drive) giving 12 v. D.C. 500 watts, 27/6.
Ex-Govt. Motorized Pumps. 24 v. D.C.
Hydraulic type, 27/6 each.

THIS MONTH'S SPECIAL
The Famous C.R. 100. Navy Communica-
- tion Receiver. Il valves 6 ranges with
B.F.O. and Bandpass. 200-250 v. A.C. mains
operation. Reconditioned in our own work-
shops, £29/10/-. Send 6d. for Illustrated
Brochure.
Thousands of bargains for callers.
enclose postage with order

WEST END RADIO LTD.,
14, LISLE ST., LEICESTER SQUARE,
LONDON, W.C.2.  Phone GER 734|

OPEN "ALL DAY SATURDAY.

NO LISTS AT PRESENT.

Please

RADIO G200 OFFERS

WESTINGHOUSE RECTIFIER UNITS. input
200/250v—50 o.p.s. to :—

TYPE 28A. 50v, 0.75 amps, D.C. Price 75/-
TYPE 28B. 50v. 1'5 amps. D.C.  Price 95/-
TYPE 280. 50v. 3 amps. D.C. Price 135/

TRADE & OVERSEAS INQUIRIES INVITED

ARTHUR Hﬂll 55 UNION STREET,

MAIDSTONE, KENT
"Phons 2812

PRODUCTS

SOUND EQUIPMENT

clearly the best for
all occasions
WEST NORWOOD S:E:27. Tel. GIPsy Hill 1131 {7 tines)

| 100 kes.

QUARTZ

CRYSTAL
UNIT

Type
Q57100

[{or Secondary Frequency Standards

% Accuracy better than 0.01%. v Temperature
coefficient 2 parts in a million per degree Centi-
grade temperature change. Y Gold electrodes
applied by cathodic sputtering direct o the faces
of the crystal, giving permanence of calibration.
HSimplesingle valve circuit givesstrong harmonics
at 100 kes. intervals up to 20 Mcs. H Octal based
mount of compact dimensicns. PRICE 45/- Post Free
Full details of the QS/100 including circuit
are contained in our leaflet QI. Send stamp
to-day for your copy.

THE QUARTZ CRYSTAL Co. Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telephone : MALden 0334
—_— e e —————
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RIS
TELEVISION

Manufactured to
* ELECTRONIC ENGINEERING "’
TELEVISOR SPECIFICATION
LINE OUTPUT TRANSFORMERS

®
FOCUS: COILS
R.A7. (all Mullard Tubes).

P.M. Focus mni

P.M. Focus Ring R.20 &. R.25. (all other tubes).

LINE AND FRAME SCANNING COIL
ASSEMBLIES

All Steel Cadmium Plated Power and
Time Base Chassis valve-holders, 3-point
and single socket and all necessary cut-outs.
Sound Panel Chassis Assembly, fitcted with
Screens, valve-holders, formers and dust cores,
Vision Panel Chassis Assembly, fitted with
screens, valve-holders, formers and dust cores
9in. and [2in. C.R. Tube Support for
mounting on top of Gantry assembly
Smoothing Choke (Ch. 9) 5 H., 250 m/A.
5-valve Superhet Radio Chassis. Drilled
and ficted with 5 Amphenol Octal valve hol-
ders, aerial, earth and gramophone socke!s,
necessary cut-outs for all control mountings,
mains transformer and tuning gang condenser.
Complete with 2 steel fixing feet. Cadmium
plated,

Full Vision Drive Assembly. Fitted with
unbreakable Perspex 3-coloured scale for
long, medium and short wave-bands. Cali-
brated in metres, kilocycles and station names.
I.LF. Transformers High Q 465 k/es.

ALBERT MANUFACTURING CO.
S SHAKESPEARE ROAD, FINCHLEY, N.3
Telephone: FINchiey 2188

NEW S.T.C, SELENIUM RECTIFIERS.
Largest L.T. range in Great Britain. Current
products. NOT SURPLUS. E.H.T. H4/200
W.W. Televisor replaced by N2/100, 17/-;
for VR97, N2/50 12/-. Post éd.

NOTE REVISED PRICES 1st JUNE, 1951

HALF WAVE HEAVY DUTY T7%in,

SQUARE COOLING FINS. 16 v. 5 a,
26/- ; 10a.,29/-; 16a,53/-; 30v.52a.,41/6 ;
8a,47-; 48v.25a,34-; 5a,56/-; Ba,
65/- ; ail post I/-.

BRIDGE CONNECTED FULL WAVE.
17v.1.25a, 142 ; 1.72.,22/9; 252, 25/-3
3 a., 26/- ; 4 ay, 30/- Sa., 32(6 3 all post free
33v.7a, 2l Ia.,24[3; 5a,39-; 2a,
44/-'3: 4/-' ;53,58/-;allpost
lld. 54v. la, 33/6 ,54/-;2a, 60/-

3a,él-; Sa., 8|/--72vISa 68[-'
79/- 8 a 80/— g . 106/ 5 100 v. 1.5 a
97/-5 2a, 112/-; s a, *152/- ail post 1/

BRIDGE CONNECTED HEAVY DUTY
7iin. SQUARE COOLING FINS. 17 v.
6 a,, 43/~ ; 10a., 49/- post | /6.

BRIDGE CONNECTED HEAVY DUTY
Funnel Cooled, also

73in. SQUARE COOLING FINS.
vised price, same both types. |7 v.
88/- ; 20 a,, 102/~ ; 30a, 142/-;
33v 6a, 79-; 10a, 91/-;
20 a., 164/ ; 54 v. 6 a., 104-; 3
72v.6a,134/-; 10a,, 154/- ; 100v. 62. 192/-;
10a., £11 all post 1/8.

SOME G.E.C. & ‘“ WESTINGHOUSE "
RECTS. NOW STOCKED,
VERY SLOW DELIVERY OF MANY
RECTS. WILL DO OUR BEST!
HJISPITALS, RESEARCH LABS. AND
GOVERNMENT CONTRACTS GIVEN
PRIORITY.

Wholesale & Retail

T. W. PEARCE (Est.20yrs)
66 GREAT PERCY STREET, LONDON, W.C.1

Re-

Oft Pentonville Rd. - Between King’s Oross and Angel

|

1

'M*

SENIOR draughtsmen. Metropolitan-Vickers
Elect: 0., Ltd., require for thelr Traf-
ford Park works a number of senior draughts-
men, preferably with experience in radio and
radar eguipment; for qualified men these jobs
are permanem ve- da:{ week under good con-
ditions. —Ag in wriling stating age, experi-
cations, salary required, etc.. mark-
0 ," to Personnel Man-
ager., Metropolitan-Vickers Electrical Co., Ltd..
Troflford Park, Manchester. 17, [74
RCONI'S WIRELESS TELEGRAPH Co.,
Ltd., require engineers for their marine
development group for work on radar and echo-
sounding equipment. pplicants should have
good academic qua}mcatlons and preferably have
had experience in one of the above or kindred
subjects. A short ?erlod of tralnlng will be
given if necessary. Five-day week. Good pension
scheme.—Please apply quoting Ref. No. 848A to
Central Personnel Services, English Electri¢c Co.,
Ltd., 24-30, Gillingham St.. London, S.w.l.'mss
HE General Post Office has vacancies for
radio operators at its coast radio stations
and apgllcatmns are invited from men between
ears of age who hold the Postmaster-
irst and Second Class Certificate of
Proficiency in Radiotelegraphy. Selected candi-
dates who hold or ohtam the First Class Certifi-
cate will be considered later for ?ermanent, pen-
sionable posts.—Early application should be
made to_the Inspector of Wireless Tele%rap ‘v
G.P.O. Headquarters, London, E.C.1,
sunply particulars,
B.C. requires
training department at Evesham,
cester; candidates should have degree or ui-
valenf qualification  in physics or electrical
engineering; knowledge of any branch of radio
or broadcast engineering (soi or television)
and t,eachmi experlence are deslrable. salary
£655 ( e higher if qualifications excep-
tional) rlslng by annual increments to £840
p.2. maximum.—Applications to reach Engin-
eerlng Establishment Officer, Broadca,stmg
House, London, W.1, within 7 days. [774

General s

Wor-

1 RADAR and e lectronic technicians are requu'ed

for repair and maintenance of radar and

| e.ectronic control and computing equipment in

the Glasgow and Edinburgh areas. Applicants
should have had experience comparabe wlth
the standard of Armament Artificer (R,E.M.E.)
or hold National Certificate in Electrical Engln-
eering. or equivalent qualifications. Salary in
Scale £437 (s.t. 26). by £20 to £545, Applxcat jons
should be addressed to A.D.M.E., H.Q, q

Group, Riccarton House, Currie, Mldloth
glving detaus of exp.. qualification and age, [7
ITCHAM WORKS, . require a Senjor
Mechamcs,l Desigher: applications are in-
vited from men with Higher National Certificate
or equivalent qualifications with workshop plus
several years’ design experience in the mass
production of electronic test equipment to com-
mercial and service requirements. The man re-
uired for this position must be capable of taking
ull responsibility for the projects assigned to
him, Sa.ary not less than £850 per annum to
the right man—dppy to Personne! Officer,
Mitcham Works, Ltd.. New Rd.. Mitcham June-
6

tion. Surrey. (766
junior development engineers re-

an

ENIOR and
quired in t] e components laboratory of the
Plessey Co., ; the vacancies are in connection
with the deslgn and development of components
mainly for radio and television; for the sentor
positions a degree in engineering or physics. or
valent qualification is required. and for the
Jun or positlons Inter B.Sc, or Higher National
Certificate: salary will be in accordance with
qual ifications and industrial exFerienoe .—Appli-
cants should state fullest details of experience
to Personnel Manager, The Plessey Co., Ltd..
Itford. Essex. 3
o EVERAL vacancies exist in the development
(> Iaboratorg f the General Electric Co., Ltd.,
Witton, for development engineers in the elec-
tronics, electrical machines and protective gear
sections; apolicants should preferabl{ Ppossess a
degree or Higher National Certificale in elec-
trical en%ineermg but those taking their final
examination this year will alsn be considered;
salaries will depend upon qualifications. age and
experience.—Apply in writing, giving full lmr-
:lculars and quoting ‘' Development
tory.” to Staff Manager, General Electric Co.
Ltd.., Witton Birmingham, 6.” {76
.M.I. ENGINEERING DEVELOPMENT. Ltd..
require experienced electronic engineers, in-
cluding team leaders, for the development and
design of radar equipment; applicants should
have a sound technical training with a degree
or equivalent (Lualiﬂcat,lon and several years’
experience in this field, a thorough knowledge
of microwave technique and ability to originate
circuitry is essential; the appointments are for
permanent pensionable staff and carry a good
salarly and excellent prospects.—Applicants
should write quoting ED/34 and give full details
to Personnel Department. E.M.I. Engineering
Development, Ltd., Bayes, Middlesex. [7677
HE GENERAL ELECTRIC Co., Ltd.. Brown's
Lane, Coventry, have vacancies for develop-
ment englneers. senior development engineers,
mechanical and electronic for their develop-
ment laboratories on work of national im-
portance; flelds include microwave and pulse
applications; salary range £400-£1,250 per an-
num; vacancies also exist for specmhst en-
gineers in component design, valve arpllcations
electro-mechanical devices and small
isms; the Company’s laboratories provid
cellent working conditions with socia
welfare facllities; superannuation scheme;
assistance with housing in special cases;
by letter stating age and experience t:
Personnel Manager (Ref. CHO).

m

equ.

o

instructor in englneerlngl
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OUTSTANDING VALUE IN BRAND
NEW EQUIPMENT

HEARING IS BELIEVING ! You are
cordially invited to call and hear this new
equnpmen: which is commandmg increasing
interest . ., . and saving people money.
Open daijly, incl. Sats., 9 a.m. till 6 p.m. If
you just cannot call, send two 24d. stamps for
full Catalogue and Bargam Supplement.
Terms : C.W.0. or C.O0.D.

SYMPHONY No. | (AMPLIFIER) by
N.R.S. The most versatile domestic Audio
Amplifier on the market to-day. Independent
control of Bass, Middle and Top, separate
Scratch Cut, negative feedback. For A.C.
200-250 v., input for magnetic, crystal and
hi-fi pick-ups, and Tuner. 5-watts output.
Price : 3 ohm model, 94 gns. ; 15 ohm model,
£10/7/6, carriage 5/-.
SYMPHONY No. 2 MARK 1I. New
model with 10 watts push-pull triode output,
breathtaking realism, hum level negligible—
90db down. Woden mains cransformer,
choke and output transformer for 3, 7.5 and
I5 ohms, Input for ordinary and hi-fidelity
pick-ups. Tone control system same as No. I.
A truly magnificent instrument for only
IS gns., carriage 5/-.

No. 2 PUBLIC ADDRESS AMPLIFIER.
Same chassis and power parts as No. |
Symphony but simple one knob tone control.
1S watts push-pull output, 2 inputs with
separate voJume controls for fading mike and
gram. Complete kit 10 gns. Ready built,
(Il/l?/é

QUALITY LOUDSPEAKERS : Wharfe-
dale Super 5 C.S. AL. Tweeter, 92/6, Super
8 C.S. AL. 92/6 ; Golden 10 CBS, 107/6 ;
WI2 (12in.), 170/~ ; Grampian 12in. IS watt,
£7 ; Vitavox KI2/10 12in. 10 wate, 170/« ;
Wharfedale Super 12 C.S. AL. 290/,
BASS-REFLEX CABINET KITS give
superb bass response and top (Zin. patent
timber). Full instructions supplied. 8in.
speaker model 2ft. 6in. high x Ift. 3in. x Ift.
deep. Price 85{ 10in. speaker model,
30in. x 16in. x J}m . 97{6; 12in. speaker
model, 30in. x 174in. x 16, 107/6. Any of
above ready built for 7/6 extra. Carr. in any
case 7/6.

FOR CALLERS ONLY. Above B/R
Cabinets also now available, finished in high
class veneers to match customers’ individual
furnishing schemes. Examples on view,
RECORD PLAYER CASES, well made,
measure 154in. x 13}in. x 7|n. beautifully
covered in brown Rexine, fitted hinged lid,
clasps and sprung carrying handle. Price
complete with uncut motor board, 57/6.
Post 2/6.

DECCA THREE-SPEED GRAM. MOTOR
and substantial turntable, ficted precision
switch, giving 334, 45 and 78 r.p.m. Our
special offer, £7/3/9, plus 2/6é post.

DECCA LIGHTWEIGHT PICK-UP to
match, complete with Acos (78) and Acos (33%)
plug-m cartridges with permanent sapphires,
£4/4/6 ; or with either one head only, £2/13/-,
post 1/6. Spare heads, 32/6.

ABOVE MOTOR AND PICK-UP with
2 heads fitted in dc Luxe lecatherette-covered
portable case, I5 gns.

NORTHERN RADIO SERVICES
16 Kings College Road, London. N.W.3
Phone : PRImrose 8314

ENGINEERS !

hatever vour age or experience, you musl
“ENG!NEEB[NG OPPORTUNITIES ". Full deh|L of
the easiest way to pras A.M.1.Mech.E., A.M.LC.E
CITY & GUILDS (Elacmcll elc ), o‘\IPATBIC , ete.

l 44 PAGES 'ASS—NO FEE"

terma and detaiis of
Courses in all branchea
of Engineering—
Mechanical, Electrical.
Auto., Aero.,

ote. 1f you're earning
Jese than €14 s week,tell
! us what Interests you
- and write for your copy
of *“ENGINEERING
OPPOBTUNITXES"
: toaay —FREE

B.IET.

A87 Shakespeare
17-18,_ Strattord Pisce’
ndon,
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Come to
SMITH'S of EDGWARE ROAD, |
the friendly shop, L

for all radio components

We stock evervthmﬂ the constructor needs— |
our 25 years' experience of handling radio |
parts and accessories enables us to select the
best of the regular lines and the more
useful items from the surplus markets in:— |

Capacitors & Resistors
Coils & Formers

Plugs & Sockets
Aerials & Insulators
Motors & Generctors
Wires & Cables

Panel Lighs & Fuses
Sileeving, Nuis & Bolts,
Metal Rec ifiers Tags,Clips,Grommets & |
Cabinets & Cases ali other biis and -ieces

NOTHING TOO LARGE—NOTHING TOO SMALL!

We Aave one of the largest stocks of B.V.A. Palves & C.R.Ts
(No generas catalogue “vailable.)

H. L. SMITH & CO. LTD.
287/9, EDGWARE ROAD, LONDON, W.2

Tel. Paddin ton 5891, Hours 9 to & (Thursday 1 o'clock)
Near Edguwars Roud Stations, Melroylflan and Bakerioo

Loudspeakers & Phones
Transiormers & Chokes
Metlers & Test Equipment
Pickups & Turntables
Swiiches & Dials
Metalwork & Bakelite
Books & Tools

Valve Holders & Cans

EXCEL SOUND SERVICES LTD.

are pleased to announce that they are
now accepting orders for their Tape
Recorders.
Trade enquiries invited
49, BRADFORD ROAD, SHIPLEY, YORKS.
Telephone: Shipley 55779 & 51291

For high & low voitaze
testing ;—

1/30 & 100/850 volts A.C
or D.C. Write for interest-
ng leaflet 30F

/
RUNBAKEN - MANCHESTER 1}

| assemblies and components

TELEPHONE EXCHANGES. Suitable  factory,
office, etc. Contains 18 Jacks, five 1,000-ohm. relays,
terminal board. five Channels, lndlcntors, switches,
ete,, jack plugs, 1/ each, extra, price 35/-, carriage 2/6.

TELEPHONE SETS. Consists two balanced phones |
connected 25ft. flex, gives efficient speaking com-l

munication to 1001t., no batteries required, price 8/,
post 8d.

Relays, 10/42,000 ohm. Send for list.

L. 0. NORTHALL, 16 Holly Rd., Quinton, B'ham, 32 |
Betall Glﬂﬂlghst Smethwick. Phone: WOO 3166 !

TRANSFORMERS

FOR ALL PURPOSES |||
SINGLY OR IN QUANTITIES
FROM OUR STANDARD RANGE
OR TO YOUR SPECIFICATIONS

GOOD DELIVERIES

REASONABLE PRICES

YVe have aiso a department tor rewinds
giving you a 24 hour service and a better
iob, Please iabel all burnt-outs with your
name :nd address when desoatching.

P. HOWORTH

51 POLLARD LANE ' BRADFORD
sasssssses Te!. : 37030 oonessm—m '

WIRELESS WORLD

LECTRONIC engineers are invited to apply
for an interesting position in the telecom-
munjcations research laboratory of British
Insulated Callender’'s Cables. Ltd., situated at
Kirkby, nr. Liverpool; duties include the desi
and development of electtorlc instruments for
use in connection
manufacture; the minimum qualifications re-
quired are a degree in physics or light current
electrical engineering and experience in elec-
tronic instrument design.—Applications. in
wrltlné should be submltted to The Staf Officer,
d., Prescot, Lancs. 17629
SENIOR and Junior Development Engineers
uired in the components laboratory of
the Plessev Co., Ltd. The vacancies are in con-
nection with the design and development of
components mainly for radio and television. For
the senior positions a degree in eng!neering or
physics, or equivalent qualification ls requxred.
and for the junior positions .
higher national certificate, Salary ‘will be ln
accordance wlth qualifications and industrial
experience.—Applications should state full de-
talls of experience to Personnel Manager, The
ssey Oo Ltd.. Ilford, Essex, 7625
H’E LESSEY _ Co., Ltd., Vicarage Lane,
lford have an lmmedlav.e vacancy for a

55 with an mterest in light electro-mechanical
| devices, and another for an electronic circuit
designer; applicants must be British born., and
shouid prefelably have had some experience in
design work in these fields; the posts are pro-
gressive and pensicnable, and are in a newly
tformed division of the company; salaries will be

| in accordance with age and experience —Appli-

cation should be made, in writ.ng, to the
sonnel Manager, quoting reference G.C. 684
.B.C. requires technmical assistants, class II
(aged 21 or over) in operations and mainten-
ance department for service at transmitter.
studio, and recording and television centres any-
where’ in U.K.; knowledge of mathematics and
science to school certificate standard and lively
Interest in radio/television essential, experi-
ence in electrical or radio engineering an ad-
vantage; starting wage £6/19 with 5 annual
increments to £9/0/6; prospects of promotion.-

er-

Write Englneerlng Establishment Oﬂicex
Broadcasting Hous London., W.1 (enclosing
oolsc1p "envelope)

addressed

X R.N. electrical and communications rat-
ings wanted now for Royal Australian
Navy; engagement 6 years, excellent conditions
and good chances of promotion; free passage for
whole family, but remember jhe housing situ-
ation is still crltlcal Australia has a fine sunny
climate, J)lenty of ‘good unrationed food, low
taxes and full social services; basic dally DAY,
general scale: P.O., 33/-; leading ratings, 29/-;
able rate, 26/-. ‘Basic’ daily pay, artificers’
scale: 1st class, 36/3 2nd class, 35/6; 3rd class,
34/9y 4th class 32/-. General allowances, mar-
riage, 6/-; uniform, 1/9; each G.C. Badge, 4d.
Vacancies for ex- ratlngs (a) of leading rate
and above (electrical); (b) below C.P.O. (com-
munications discharged from R.N, not more
an 5 years ago and mot more than 39 years

old (44 for artificers); write for full details,
stntlng whether married or single and enclosing
R.N. Service certificate, to—R.A.N. Liaison
omcer Dept WW1 Canberra House, 87, Jergrn7yn

T. London,

S.W.
ECHNICAL grades II and III required by
Ministry of Supply establishment in Nor-
folk: duties: preparation of schedules of radio
and radar equipments and installations involv-
ing the breaking down into assemblies, sub-
for provisioning
action; instructional memoranda on the installa-
tion of radio and radar eguinment in service
aireraft; qualifications: British., of British
parentage; recognlsed apprenticeship followed
by a few years’' experience in an appropriate
trade and preferably vossess the Hizher National
Certificate (Ordinary National Certificate for
Technical Grades III) or City and Guilds Certi-
ficate in relevant subjects: should be able to
interoret drawings, _circult dlagrams and
soecifications: knowledge of Comopenent Stan-
dardisation Committee svecificatlons and oro-
cedure an advantage: salaries: technical grade
Il £530—£645 p.a. (onc post), technical grade
111 £437—£545 p.a. (two vosts): unestablished.
opportunities for establishment may arise.
Apblication forms from Ministry of Labour and
National h 1~ and Sclpnﬁﬂc
Recister (K), York Honse  Kingsw
auoting referénce No D454/51A.
December 11, 19
ATIONS WANTE
\VIDELYexpenenced engineer (39
tion. trouble-shoot. depot and fleld service,
radio. television, radar, accustomed control
labour ana handle technical correspondence.
requires responsible post in southern England:
present salary £570. not interested in less.
Box 4975. 7
RU“NESSES FOR SALE AND WANTED
LOND N.W.7. — Mauagnificently situated
wireless and television business for disposal
as a going concern, advantageous terms of lease.
and excellent annual turnover: price for lease
and goodwill £2.000; s.a.v.—Gladding Son &
Wing. Chartered Surveyors, 8-11, Pavilion Build-
ings, Brighton. {7698
PAINTS, CELLULOSE, ETC.
PAII\T spraying handbook 3/6, post free; cellu-
lose ana synthetic paints and all spraying
requisites .
Brooks, 53. Harold Wood

supplied; free. —Leoggrd

ECHNIC
ITY & GUILDS (Electrical, etc.). on ** No
Pass—No Fees '’ terms, ‘Over 95% suc-
cesses For Zuu details of modern courses in all

for application
F769

-'

C.2.
Closlng ‘date
7646

144-page handbcok, free and post free.—B.I E.T.
(Dept, 388A), 17. Stratford Place, London, W1,

DECEMBER, 195 1

with cable research apd |

WILKINSON'Sof CROYDON

AUTO TRANSFORMER, 230/1i5 volts
500 watts 50 eycles, fully shrouded, new.

Made by Met. Vie. £4/10/- each.
RECTIFIERS SELENIUM, ; wave 12 v.
200 m/A. 2/6 each ; 444 v. 40 mA., 9/3 each ;

VYoltage Doubler, 168 v. 40 mA,, 1/6 each ;
Bridge type 24 v. 75 mA., 3/4 ea:h 36 v.

2.5 amp. 27/~ each ; 48 v. 75 mA,, 5/7 each ;
48 v. EO mA,, 6/10 ‘each ; 96 v. 600 mA., 3I/-
each ; 96 v. 25 amp., 66

ch.
ELECTRONIC IGNIT(ON TESTER. Type
U.E.D. Engllsh Electric. Incorporating Cathode
Ray Tube giving a visual trace of the complete
ignition c¢ycle enablmg the electrical per-
formance of the entire system to be observed
whilst the engine is running. Operates on
230 Volts A.C. also 6, 12 and 24 volts D.C.
Brand New. £35.
TEST SET 205. Wavemeter range. 3.05 to
3.35 centimetres, bullt-in oscillator with
9 valves including Klystron type CV.129, etc,,
in good condition. £20.
PHOTOMULTIPLIER NO. 93lA. With
network. Contained in transmitting unit
APQ9. €£5. Cge. and pkg. l(y-.
We hold very large stocks of RELAYS, CON-
DENSERS, RACKS FOR 19in. PANELS,
SLYDLOK FUSES, SANTON AND ARROW
SWITCHES.

19 LANSDOWNE ROAD, CROYDON
CRO 0839.

MAGNETIC TAPE RECORDERS
and COMPONENTS

from

WILL DAY, LIMITED

19 Lisle Street, London, W.C.2.
GERrard 7105 and 4476
SEND 1,d. STAMP FOR LIST — SENT BY RETURN

IOCKWOOD

[
produc-

makers of
Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied trad:s

LOCKWOOD & COMPANY

Lowlands Rd.. Harrow Middlesex, Byron 3704

The VOIGT Loudspeaker is still ahead of all
others. P.M. Uit with
23,000 line gap flux £40
ex worl

Corner Horns (in the
white) £19.10.0 or
£47 .10 .0 ex works,

Order from
VOIGT PATENTS LTD.
Sydenham, S.E.26 SYD 3666
Sole makers of VOIGT Products

ANOTHER OF BROOKES
FAMOUS CRYSTALS

TYPE ‘‘SM’

Range 3 to 17 mc/s.

Hermetically sealed
metal can 1.125” high
under pins, 0.825" wide,
0.457" thick, with 3,32
diameter pins at 0.490”
centres.

BROOKES CRYSTALS LTD.

10, S.ockwell 8t., Greenwich, London, S.E.10.
Phone: GREenwich 1828. Cables: Xtals London.
Grams: Xtals Green London.
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HE Institute of Practical Radio Engineers
have available home study courses in every
ase 0f radio and television englneenng

speclallslng in the practical training of appren-
tices in the retail trade; enrolments limited. fees
Leadin maoderate.—The Syllabus of Instructional Text
&1 may be obtalned post free from the Secretary,
Electrical | LP.R.E,, Fairfield House, 20. Fairfield R
Crouch End. London. N 8. r00R8
Instrument REE! Brochure giving details of home study
Repairers training in radio, television. and all
branches of electronics. courses for the hobby
to the enthusxast or for those aimin at  the
Industry

TELEVISION

THE GOTHIC TELEVISION SCHOOL, devcted
exclusively {0 training in t.elevlslon. predaras
students to Brit.I.R.E., and R.T.E.B. examina-
tion standards; correspondence course prospec-
tus from the Principal, Gothlc Televxslon School.
13. North Avenue, 40n o ON 1 106G

ADIO training. —PMG exams. and 1.E.E
Dlplomn prospectus free. —Technlcal Col-
lege. Hull 011
IRELESS operating; attendance nnd postal
ourses.. tamp for reply to Mam%er The
ereless School, Manor Gdns., London,
OTRING succeeds like success! What we
have done a thousand times we can do
agaln for you.—See the B.N.R.S. advt., page 104.
the world, 600 Radio Officers’ requlred
send 2d stamp for prospectus to Britain’s
leading college: we train most, in shortest period.
at lov. est cost.—Wireless Co.lege. Colwyn Bay.
.IMech . E.. AM.Brit.I.LR.E.,, City and
"Guilds, etc.. on “ no pass—no fee "’ t,ex-mfl

over 95Y% successes. For details of exams an |@
8

A.M.Brit.I.R.E., City and Guilds Te ecommuni-
cations, R.T.E.B., and other professional ex-
aminations: trafn with the college operated by
Britain's largest electronic organisation. moder-
ate fees.—Write to E.M. Institutes. Postal
Division, Dept. W.W.28, 43, Grove Park Rd..
London,'W.4. Chiswick 4417. (Associated witk
H.M.V.) [ooo1

Contractors to The Ministry of Supply,

Repaim by skilled craftamen of all mn,Les and types of
Mi Test

mewrs. Electrical Thermometers, Betording Instruments,

Bynchronons Clocks, etc. Quick deliveries—for spcedy

I estimate send deiecuw instrument by registered post to :—

GLASER

Electrlcal Instrument Repairers

BOOKS, INSTRUCTIONS, ETC.
3 RADIO Servicing.”” by Abraham Marcus. A
practical guide to the methods of finding
fauits together with a complete technical back-

rses in all bran f engineering. build-
e e e ches 3 5 ol ground of theory and practice: 36/~ (post free).

ing. etc write for page handbook—Iiree—
B D 387B 17 tartford Place, Lon- —Write to Allen & Unwin. 40, Museum St..
I 4 (Deot. ) 011 341 CITY ROAD, EC.1 W.C.1, for descriptive leafiet. 17779
TELEVISION postal course for radio trades Tel. Terminus 2489 I.PRE Technical Publications: 5,000 align-
Examination Board’s diploma; also postal ment peaks for superheterodynes, 4/9 post

ical Radio Engineer. quarterly

courses for P.M.G. 2nd and 1st class Certifi- free; The Pract
ublicamon of the Institute, sample copy 2/- post

cates and Amateur Radlo Transmitting licence.

—App! Brlnsh School of Telegraphy. Ltd.. mmma d ination data
170, Clopnam et “Siudents tn  wicless WANTED st Serrdary” TR R el B
expe C V.
telegraphy and al]led subfects.} B —
Post Office Relass, all t
ys, all types.
P.0. Hand Ceneratt;rs, type C BRaSS, ICREEER) Dubss
ALUMINIUM, BRONZE

Impulse Switches, any condition. large
or small quantities.

BOX 4657, c/o “Wireless World”’

ROD. BAR. SHEET, TUBE, STRIP WIRE.
3,000 STANDARD STOCK SIZES

No Quantity too Sma'l, List on application.

London: H. ROLLET & Co. Ltd. Liverp'l:

6, Chesham Place, S.W.1. Kirby Estate.

SLOane 3463 SIMONSWOOD 3271/3

CRANMER AV. EALING.W |

ELECTRONICS Y
LTD.
3

Translormer and Coll Mauntacturers to the Trade
Telephone : EALing 5688

ﬂUA_lITY TELEVISION COMPONENTS |-

Scanning and Focus Coils

P.M. Focus Units

5/10 Kv. R.F. E.HT. Units
E.H.T. and Output Tramlormars
Line fly-back E.H.T. Uni

TRANSFDRMERS & COILS

TOROIDAL WINDING
CAPACITY AVAILABLE

TO SPECIFICATION.

MANUFACTURED OR REWOUND
Filter Coils + 19 a Speciality.

JOHN FACTOR LTD.

9-11 EAST STREET, TORQUAY, DEVON
*Phone: Torquay 2162

Queensway

Constructors’

SERVICE ENGINEER'S
FIRST CHOIGE

Dept. MR3, 74,

CONDENSERS Silver Mica * Tubular - Mansbridge
CRYSTALS American * British '
HEADPHONES High and Low Impedance
METERS Thermo: Moving Coil - Moving Iron
PLUG & SOCKETS All Types

RESISTORS Carbon and wire wound

VOLUME CONTROLS Carbon and wire wound

We hold large and comprehensive stocks of new components
and units. both Government and Manufacturers’ Surplus

No. 19 8et, Equipment Available.
Wholesale and Export Only.

* TELEVISION CIRC!TITS Q

HAYNES RADIO Ltd.

Enfield

TAPE & WIRE RECORDING

We supply ALL RECORDING COMPONENTS.
Write for Latest Price List of :—

TAPE MECHANISMS, TAPES, WIRES

and SPOOLS, HEADS, AMPLIFIERS,

OSCILLATOR COILS and UNITS.
NOW AVAILABLE-—The NEW Type HIGH
COERCIVITY EMITAPE TOPHET M, High
Quality Recording Wirc.

Envelopes.
Manufactured by

Great Hampton Street,
HOCKLEY BIRMINGHAM,

ANDERS RADIOLTD.

167, HAMPSTEAD ROAD. LONDON, NWI
EUS.: 1639 “EST. 1928

3rd Edition, 2/6

BEL SOUND PRODUCTS CO.
Marlborough Yard, London, N.I9
Tel : ARChway 5078

Middlesex

PARALEX AUJUSTAB[E HOLE CUTTER

Selected by the

COUNCIL -of INDUSTRIAL
A DESIGN

A PRECISION TOOL

Capacity 1” to 4*
Yernier adjustment

Books on Tape Rec’d’z. 17 High Speed 18% Tungsten
Toolbit

P.L. round paratlel shank 16/= each (incl.
post) essential parts case-hardened

Wholesale and Ezport Enquiries solicitea

ALFA PRECISE INSTRUMENT CO.,
111, Greencroit Garcens, London, N.W.6

| RADIO DEALERS & SERVICE ENGS. ONLY
; EXPORT AND IN THE U.K.

Invited to write for our 1951 Complete Price List.
Full details of A.W.F. speaker cone assemblies give you fast,
cheap, speaker repairs in your own workshops. A.W.F. Trans-
formers and chokes for almost all replacements. A.W.F.
I Repair Department for repairs to speakers, transformers,
Gram, motors, Yac. motors, etc. Current stocks of Tungsram
Valves, T.C.C. and Dubilier capacitors. Erie Resistors and
pots, Components and Cabinets for ‘Viewmaster ’ and
» E.E.”’ Televisors, and hundreds of other lines.

ENCLOSE POSTAGE 3d. inland, 2/- Overseas Alr Mail:

' A.W.F. RADIO PRODUCTS

| TATLER CHAVMBERS J THORNTON ROAD

BRADFORD - YORKS

TEL: 24008 GRAMS & CABLES : ** TESTPROD ™
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RELAYS DEALERS ¢ SERVICE ENGINEERS

AND

HOME AND OVERSEAS TRADE

KEY SWITBHES ‘ Large stock of servicing accessories for Radio and

Television Receivers.
LARGEST EX.GOVT. STOCK COILS — POTENTIOMETERS — RESISTORS — LOUDSPEAKERS

CONDENSE — =
IN GT. BRITAIN R;an MAINS TRANSFO.RMEF'?.S CHOKES
y other useful, low-priced items.
Types 600-3000 ReIays—'—Siemens High Speed Send for our monthly bulletin, which always announces special
Also A.C. 400 volts 50 cycles Lrvga [fies.

Uniselector Switches, Telephone Switch-boards, Telephone Components, Tr
Plugs, Jacks, Handsets — Government Contractors. ' ’» e oy supp"ed.

JACK DAVIS (RELAYS) LTD. (pept. w,
% PERCYSTREET, LoDl Wi V.E.S. WHOLESALE SERVICES LTD.,
1l, GUNNERSBURY LANE W ACTON W.3

Phones : MUSeum 7960 LANgham 4821 l Telephone: ACOrn 5027.

Printed in Great Brl\‘aln for the Publishers, ILiFre & Soxs LrD., Dorset House, EL'\n;!ord 8t., London, 8.E.1, by CorNwALL Preas Lap., Parls Garden, Lon
World can be obtained abrosd from the following: AUSTRALIA AND NEW Zrara¥p : Gordon & Qotch, L':d lvbu’ A. H. Wheeler & Co. CA:ADA ;hZHWm g)‘:‘:m?)xll: slubsz-:;'tl(co‘; ]
Servive Ixd.; Gordon & Qotch, Ltd. BouTE AFRIca: Central News Agency, Ltd., William Dawson & Sons (8.A.), Ltd. Uxirzp Brarsi: The International News Co.
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Condenser leadership

—rrom the /nsiade’

Unique wire and eyelet

assembly ensuring complete
mechanical and electrical
connection. Robust outer aluminium

\

casing.

Synthetic rubber bungs giving
full hermetic seal.

"
\
\a

-Heavy gauge aluminium

PN, wire secured to the foils.

Pure aluminium foil
and paper element.

‘“ All-aluminium '’ non-cor- Viscous electrolyte.
rosive internal construction.

T.C.C. ** Picopacks ’’ feature a unique yet simple construction
which alone makes possible the manufacture of these miniature
electrolytic condensers. In keeping with the famous T.C.C.
‘“ Micropack '’ and ‘‘ Lectropack '’ ranges,
they embody the ** ALL-ALUMINIUM "’
technique using specially developed viscous
electrolytes giving good characteristics at
high and low temperatures. A range cover-
ing working voltages from 6 to 350 D.C.
has been standardised, having numerous
applications in such small assemblies as are
found in car radios, mobile transmitters,
hearing aids, etc.

‘PICOPACK’ ELECTROLYTIC CONDENSERS

(REGD.)

THE TELEGRAPH CONDENSER COr LTD - RADIO DIVISION - LONDON - W.3 - Tel: Acorn 0061 (9 lines)

i
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proved in use over 12 years

™ BY LEADING MANUFACTURERS OF

IN THE

o

Ersin Multicore being used in servicing a modern atrcraft transmitter
receiver ar Airwork’s Maintenance Workshops., Gatwick

During 1939-45, more Ersin Multicore
was made and used in the manufacture of electronic
equipment for the Services than any other acti-
vated, non-corrosive, flux-cored solder in the world.

During 1946-51, the demand for Ersin
Multicore increased to such an extent that regular
supplies were exported to more than 48 overseas
countries—even to the U.S.A., where many home-
produced brands can be obtained at a lower price.

HERE ARE SOME OF THE REASONS WHY ERSIN MULTICORE
HAS ATTAINED SUCH WORLD-WIDE POPULARITY (—

Assembling televisision recetvers at the DuMont Factories, Newark,
U.S.A., with British-made Ersin Multicore. Solder

® ‘The 3-cored construc-
tion guarantees flux con-
tinuity and prevents “dry”
or H.R. Joints.

® Multiple core composi-
tion means thinner walls
of sclder, which result in
instant melting.

® The correct proportion
of flux to solder is always
assured —no extra flux is
required.

. ® Ersin Flux reduces sur-

face tension of molten
solder, causing it to wet
metals rapidly. It also
cleans oxidised metallic
surfaces.

®Soldered joints made with
Ersin  Multicore remain
free from corrosion even
after prolonged exposure.
®The flux residue is im-
pervious to moisture, hard,
non-sticky, non-toxic and
avoids accumulationofdirt.

® For =re than 12 years,
the same unvarying and
consistently high quality
has been maintained.
®Fully approved by
A.1.D.,,A.R.B.,and G.P.O.
and complies with U.S.
Govt. specifications, B.S.S.
219 & 441 and M.AP,
D.T.D. 5990.

Considerable quantities of Ersin Multicore are used at the factory of
the Amalgamated Wireless (Australia) Lid.. Sydney. Australia

Ersin Multicore is now available in 377 different packings, 2
flux percentages, 8 alloys and 9 gauges. We will be pleased
to send to manufacturers, without charge, new technica'
literature and bulk prices. Service

SIZE 1 CARTONS 5/- RETAIL engineers and radio enthusiasts can

Catalogue Alloy =7 T Approx idedl obtain n.‘Si‘ize 1 carions from most
Py Tin/load ‘S.W.G. HeriCauth radio and electrical shops.
“C 16014 | 60/40 | 14 13 feet
T C 16018 | 60/40 | 18 -_- ™ - 57 feet 7. r;;l folr féctory
"€ 4013 40/60 13 | T3feer | Foglad S
C 14016 4660 | 16 | 26 feet Engineers.

‘Ersin Multicore Solder

MULTICORE SOLDERS LTD.,
MELLIER HOUSE, ALBEMARLE STREET, LONDON, W.1 e REGent 1411




