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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.
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VALVES...and their Applications

INDIRECTLY -HEATED VALVES

\IF FOR BROADCAST RECEIVERS

The Detector
And A.F. Amplifier Stages

In the conventional 4 -valve superheterodyne receiver the
I.F. amplifier is usually followed by a double diode triode
in which one diode serves as detector, the other as A.V.C.
rectifier, and the triode as an A.F. voltage amplifier.
The Mullard valves for this application are the EBC41
and the UBC41, the former having a 6.3 -volt heater and
the latter a 0.1 -amp. heater for series operation.
In each case the triode section has an amplification
factor of 70 so that, as a resistance -capacitance coupled
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
connected at the earth end of the heater chain, with pin
No. 1 (one of the heater pins) connected to chassis in
order td keep hum to a minimum; a"d (pin No.5) should
then be used as the signal diode, and a'd (pin No. 6) as
the A.V.C. rectifier.
The triode section of the EBC41 or UBC41 may be
operated either with cathode bias or with grid -current
bias via a grid leak of the order of 10 M.Q. The gain and
maximum output voltage for a given distortion will be
practically the same for either arrangement. With 20Mf2
grid leak and no standing bias the input impedance for
small signals will be in the order of 2 Ma
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;
otherwise distortion will result.
For minimum hum it is desirable to keep the impedance
from cathode to earth as low as possible.

THE COMPLETE SERIES

DOUBLE DIODE TRIODES

TYPE EBC41 for A.G. Mains and Car
Radio Sets.

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

Heater

Vh

I h

Characteristics

EBC4I UBC4I

6.3 14.0 V

0.23 0.1 A

250 170 V

-3 -1.6 V
1.0 1.5 mA

70 70

gm 1.3 1.65 mA/V
r, 54 42 KO

Limiting Values

Triode Section

Va(h) max. 550 550 V

V, max. 300 250 V

p, max. I I W
lk max. 5 5 mA
Vg max.

(1,=+0.3p,A) -1.3 -1.3 V
Rg_k max.

(cathode bias) 3.0 3.0 MO

Vh- k max. 100 150 V

Rh_ k max. 20 20 Ki2

Diode Sections

Vad(pk) max. 200 200 V

max. 0.8 0.8 mA

FREQUENCY
CHANGER

R.F. OR I.F.
AMPLIFIER

DET., A.F. AMPLIFR,
& A.V.C. DIODE

OUTPUT
PENTODES RECTIFIERS

6.3V Heater ECH42 EF4I EBC4I EL4I ; EL42 EZ40; EZ4I

0.1 A Heater UCH42 UF4I UB4I UL4I UY4I

ints of this article together with additionaldata may be obtained free of charge from the address below.

MULLARD LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2.
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Encouraging Technical Writers 
THERE 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 
1st 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. F. O. VAUGHAN 

THIS 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 V2, a diode detector, V8, an 
a.f. amplifier, V5, 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 

Complete circuit diegram of the writ. 
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position of the station -selector switch. Four pre -set 
resistors, 12,--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 R8 from the switch S8 to h.t. + provides 
additional biasing current through these resistors, so 
increasing the range of gain variation available. R5 
biases V, when the gramophone input is in use. The 
switch S8 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 M t 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 
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ADJUSTING 
SCREWS 

OF PRE SET 
UNING COILS 

VI 
L 1 

MAINS 
TRANSFORMER 

FUSES 

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 

V3 
Ru 

C_ 

Rio 

R R,, 

1 I 
PICKUP 

RI 

PICKUP 

OUTPUT 

STATION 
SELECTOR 

r 

TREBLE 
CONTROL 

BASS 
CONTROL 

VOLUME 

from 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 1 -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 
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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 oit of the unit, showing 
the tuning coils and capacitors and the switch wafer. 

shown as S9 in the diagram, is used. The circuit for 
the bass control demands the use of the whole wafer, 
shown as S10 and S11. The two halves must be 
wired so that when the wiper of S10 is at the top, so 
is the wiper of S11 ; i.e., either C,1 -C32 is in circuit or 

Capacitors 
C1 to C12 

LIST OF COMPONENTS 
Rl9 . . . . 47kû ¡W 
R,0 . . .. 1.2M0 ¡W 

22k0 4W 
. . 10kû FW 

R23 .. .. 3300 ¡W 
R24 .. .. 0.15M0 4W 

10k0 #W 
R;0 . . . . 1Mû 4W 

tuning capacitors, pro- Hunts 
tected silvered mica ; 

see text. 
C18 to C16 .. 0.01µF metallized paper Dubilier 
C17and C18.. 500pF silvered mica Hunts 

0.02µF paper 
501LF electrolytic, 12V 
working 
0.01µF paper 
8µF electrolytic, 450V 
working 
0.1µF paper 
811F electrolytic, 450V 
working 
50µF electrolytic, 12V 
working 

.. .. 0.15µF paper 
.. .. 0.001µF mica, moulded 

.. 250pF mica, moulded 
500pF mica moulded 

C30 .. .. 1,500pF mica, moulded 
C31 .. .. 0.05µF paper 
C32 .. 0.15µF paper 
C33 .. 1,500pF mica, moulded 

0.001µF mica, moulded 
16µF electrolytic, 450V 
working 

C19 .. 
C20 

Col 
C22 

C23 
C24 

C25 

C26 
C27 
C28 
C29 

C35 to C3; .. 

Resistors 
R1 to R4 
R5 .. 
R6 .. 
R7 .. 

R8 .. 
R9 .. 
R10 .. 
R11 .. 

R13 .. 
R14 .. 

R16 .. 

R18 .. 

10k0 pre -set 
10kû 4W 
3.3k0 4W 

.. 2200 4W 
0.1Mû 4W 
3.3kû 4W 

.. 4700 4W 
50kû 4W 
220kû 4W 
220kû 4W 
22kû ,iW 
1Mû ¡W 
220kû 4W 
1.8k0 4W 
1M0 variable, tapered 

13 

)f 

13 

Colvern 
Erie 

f! 
J) 

33 

,, 
,, 

,, 

33 

Reliance 

Valves 
Vl .. 
V2 .. 

V3 .. 

V4 .. 

V5 .. 
V6 .. 

EF92 
EF91 
EF91 
EF92 
EF91 
5Z4 

Erie 

Mullard 
)J 

)J 

» 
Cossor 

Coils and Chokes 
L1 to L3 Range 2 blue Denco Maxi Q 
L4 Range 1 blue 
L5 to L7 

} Range 2 yellow L9 to L11 
L8 and L15 Range 1 yellow 
L13 and L14 20H at 60mA Woden 

35 

Switches 
S1 to S8 

So 
S10 and S11 

5 wafers, each 2 -pole N.S.F. 
5 -way 

1 wafer, 2 -pole 5 -way )J 

Mains Transformer 
Primary : 10 -0- 200 -220 -240V Woden 
Secondaries : 350- 0 -350V at 80 mA 

5V at 2A 
6.3V at 3A 

Chassis Fittings 
2 telephone jacks, 2 -point Igranic or Bulgin 
Mains connector Bulgin 
Twin fuseholder 
1 octal valveholder 
5 B7G valveholders with cans Belling & Lee 
2 telephone -type plugs, 2 -point Bulgin 
Aerial socket and plug Belling & Lee 
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C3,-C-not, for instance, C32 and C together. 
These switches are often fitted with earthing strips 
which short -circuit some of the contacts not in use. 
If these are fitted they must be removed, as they 
upset the tone -control con- 
nections. 

To assemble the unit the 
spacer tubes on the screws 
holding the switch wafers 
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. C26 
and R26 are also mounted 
on the tag- board, so the 
only connections to this 
unit are from the anode of 
V, and from the output 
jack. This latter lead 
should be screened and the 
screening joined to the jack Underside of the r.f. end (above) and a.f. end (below) of the chassis 
sleeve terminal and earthed 
at one point only. The 
earth connection on the 

gramme (C4- C, -C12), and have all been found to tune 
in the station without difficulty. 

The three circuits for each station are normally 
tuned for maximum signal, but the sensitivity is such 

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 ± 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 1- C 5 -C 2), 
82pF for the 908 -kc /s Home 
Service (C2- C6 -C10), 220pF 
for the 647 -kc /s Third Pro- 
gramme (C3- C, -C12) and 
220pF for the 200 -kc /s 
long -wave Light Pro- 
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These two curves enable preferred -value capacitors to 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 V1, but if the second stage is unstable it may be 
necessary to increase the value of R10. It must be 
pointed out that small changes in layout have a very 
considerable 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- 
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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 l.t. 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 -15 pF, 
3 -30 pF or 4 -40 pF. 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 150 d.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 

IF an analysis were made of the amount of research 
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 examples being the American R.C.A. 45- 
r.p.m. records, giving a playing time of approximately 
five minutes on a 7ín disc, the American Columbia 
L.P. and the British Decca, 333- 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 loin or 12in, 78- r.p.m. discs. 

The long- playing record at 333 r.p.m., using a 
0.001ín 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 
greáter 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 networks for a different type of recording 
characteristic. One 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 42 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 34in, but 
in view of the small stylus diameter (0.001in) 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 
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Continental 

Gramophone 

Records 
New Long -playing and 
Variable Groove Pitch Types 

in this country, but is usually sufficient to load fully 
the average radio receiver or amplifier. One dis- 
concerting feature of the small - diameter inner groove 
is that on some record players the automatic stop 
mechanism trips before the end of the record, and 
in a few cases, 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- 

Photomicrograph showing variable groove pitch in a Deutsche 
Grammophon Gesellschaft recording 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 one 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 72 minutes 
is obtained for a dynamic range of 36 db 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 companies. 

LONG -DISTANCE 
FIFTY 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 Guglielmo 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 experiment, 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 

RADIO JUBILEE 
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 
clots 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 
erect 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 I 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 
2.- Circuit Alignment 

(Concluded from page 444 of previous issue) 

By 

J. G. SPENCER* 

and Performance Specification 

ADESCRIPTION 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 I.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 i.f. 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 R15 at its 
earthy end, but if no meter sufficiently sensitive to 
give an accurately readable deflection on 10 µA is 
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 V6 to the junction of R13 and R14. 

The i.f. output can then be measured with a voltmeter 
connected across R,,. 

When using V. in this way it is advisable to keep the 
input voltage within the range of + 4 V, 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 - S2 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 L6, L7, L, and Ls for maximum 
output. 

Then connect a 2.2 -k a resistor across L6 and a 

similar resistor across L7, 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 

*Research Department, B.B.C. 
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and plot the response curve of the second i.f. 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. I.F. response curves centered on 8.2 Mc /s. Curve A 

is response of one transformer (L8, L9); curve B is overall 
response when correctly aligned. 
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both circuits should be retuned after such adjust- 
ment. This process should be repeated for the first 
i.f. transformer with L8 and L9 each damped with 
2.2 k 4. 

For this part of the alignment the d.c. output from 
the grid of V4 should not be more than figure 1 V 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 C28 from L9 and 
connect signal generator output between the free side 
of CO and earth. Set signal generator to 8.2 Mc /s 
and output to figure 1 V. 

(2) Disconnect h.t. supply to Vs and short circuit 
R20 

(3) Connect voltmeter across R29. 
(4) Connect junction of R21 and R22 to grid of V9 

through a 500 -k S2 resistor. 
(5) Adjust trimmer of L10 for maximum downwards 

h deflectio of voltmeter. 
(6) Remove 500 -k i2 resistor from junction of R21 

and R22 and connect to junction of R21 and R23. 
(7) Adjust trimmer of L11 for zero output (i.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 
L10 and L11 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 R8 and the cathode of V2 
and measure the oscillator grid current. This should 
be of the order of 40 µA. If no grid current is observed 
check that L4 is connected in the correct sense and 
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Fig. S. Form of curves produced by various 
adjustments of discriminator transformer 
(1-tot L11) Curve A shows correct tuning, 
Curves B and C mistuning of secondary 
circuit. 

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 
whose oscillator fundamental frequency 
goes up to 10 Mc /s or above will generate 
harmonics in the required range and of 
sufficient amplitude for the purpose. 

First set C17 to mid scale and C18 to 
minimum capacity, adjust the cores of 
L2 and L3 to the middle of their travel 
and switch the receiver to a.m. 

If the harmonic method is used set 
8 5 the signal generator to the highest avail- 

able integral sub -multiple of 91.2 Mc /s, 
switch on modulation and adjust the 

oscillator trimmer, C18, until the signal is heard. Then 
adjust L2 and L3 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 f1 and f2 and the 
frequency to which the receiver is tuned be f0, then 

fo =f1 Xf2 

Two points must lbe 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 lower 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, 
5 ft. 1 in long, erected at roof height and broadside 
on to the transmitter should give an adequate input 
to 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 kc /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 100µA 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 sensitivity. Carrier input required with 
40 per cent modulation to produce 50 mW output = 
19 V. 

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 c/s and with 50 mW output = 60 , V. 

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 , V. 

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, variation 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. 

Maximum 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, 
situated 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 kc /s = - 10 db ; - 200 kc /s = + 3.5 db. 

Second and third channel suppression ratio. -As 
t " Electrical Noise " ; Maurice. Newell and Spencer. Wireless 

Engineer, January, 1950. 

Left : Fig. 8. 
Local oscillator 
frequency sta- 
bility ; curve A 

initial drift with 
temperature 
compensation ; 

curve B drift due 
to mains fluctu- 
ations. 

Right : Fig. 9. 
Impulse inter- 
ference per- 
formance curve. 

80 

70 

60 

50 

40 

30 

206 
-12 -8 -4 0 +4 

I.F. PEAK OUTPUT CARRI R RAT 0 db IMPULSE ( ) 

489 

www.americanradiohistory.com

www.americanradiohistory.com


above but with the interfering carrier spaced ± 400 kc /s 
and ± 600 kc /s from the wanted carrier 

+ 400 kc /s = + 14.5 db - 400 kc /s = + 23.5 db 
+ 600 kc /s > + 30 db - 600 kc /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 

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 modulation 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. 

SHORT -WAVE CONDITIONS 
October in Retrospect : Forecast for December 

By T. W. BENNINGTON* 

DURING 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 country, 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 
daytime 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. 

WIRELESS WORLD, DECEMBER 1951 

www.americanradiohistory.com

www.americanradiohistory.com


Radio for Taxis 
Ambitious Scheme for the London Area 

T 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 PTC115, 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. 

Early stage in fitting Pye Type PTC1 15 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 replaced. 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 
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operate the send -receive switch with- 
out removing the hand from the 
driving wheel, and the ether 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 
game time have it sufficiently close 
to the mouth. 

In the case of these.radio- 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 extending 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 enough to take the 
two radio units and their anti -shock cradle mounted 
on end, as shown in one of the illustrations, and it is 
then enclosed by a stout metal panel to protect the 
sets from possible damage. This had not been fitted 
when the photographs were taken, neither 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 receiver 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 use. 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 PTC115 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 1634-in 
wide, 151 in deep and 8 in high, and the total weight 
is 40 lb. 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 i.f. stages 
with eight tuned circuits at about 3 Mc /s (2nd i.f.); 
signal detector and a.g.c.; noise limiter, a.f. 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 l.t., 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 maintenance department without 
disturbing a single wire with the exception of the 
aerial cable. 

The fixed station (Pye Type PTC704) is entirely 
automatic in operation and is controlled over Post 
Office lines from a radio centre near King's Cross. 
Transmitter and receiver 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 to 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 

www.americanradiohistory.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 are 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 21in x 1;in x 
}kin. 

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 heat (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 technique 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. F. Chokes 
"They are most interesting little components . . 

says "CATHODE RAY" 

LTHOUGH r.f. chokes are not so conspicuous as 
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 to 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. 

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 
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 

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 self -capacitance is not really a single 
lump, as in Fig. I, 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 

sell -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. I 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 

Fig. I. 
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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 about 
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 C3, 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 f , 
is about 200 kc/s ; and if C, is as low as 3pF that 
means L has to be over 200,000µH. 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 
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Fig. 2. Reactance graphs of inductance and capacitance 
such as those of a coil (Fig. I) showing how their magnitudes 
are equal at one (the resonant) frequency. 

Fig. 3. Combined reactance of the two in parallel 
showing how it goes to infinity at the resonant frequency. 

Fig. 4. If the reactance of the Fig. I 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 represents 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 is 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 
enough for its f, to be lower is equivalent to a small 
capacitance- rather smaller than its Cs. At the same 
frequency, 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 equal. If so, they form a tuned acceptor circuit, 
which is precisely what is net 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 

(a) (b) 

Fig. 6. Showing how at a certain 
frequency one part of a coil can be 
capacitive and another inductive 
(a), forming a series resonant 
circuit (b). 

Fig. 7. Equivalent resistance and 
capacitance, R and C in Fig. 5 (a), 
graphed for three actual r.f. chokes 
over a wide range of frequency. 
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above fs 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 10,00012 (from a normal 
level of perhaps 250,000 K2), and since a usual position 
for an r.f. choke is in paraljel with a tuning circuit 
it is 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 250,00012 would reduce it to 
105, and a 10,00012 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- 

v 
A 

C 

B 

C 
SO 

2Mn 

1Mn 

50okn 

25okn 

i lookn 

sokn 

25kft 

lokn 
150 200 250 300 350 400 600 800 

kc/s 

. 1 

!1.11111111uN 
IM111112111:0 i111 

12 141.5 2 4 6 8 10 12 14 16 

Mc /s 
FREQUENCY 

WIRELESS WORLD, DECEMBER 1951 

www.americanradiohistory.com

www.americanradiohistory.com


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 ; in internal diameter, 1 -tin external dia- 
meter, din wide. It has an inductance of about 
150,000µH 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 fluctuation 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 does 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 Cs. Apart 
from dodging dead spots, the main difficulty is that 
success in reducing C, brings fs 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, are almost 
completely ineffective as magnetic screens at power or 
even audio frequencies. And at the working (radio) 
frequencies, at which the screening might be effective, 
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 halves 
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 to be counteracted by 
trimming L1 as well as C1. 

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 Cs, 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 150kc /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 C1) parallel - 
fed via an r.f. choke Ch. So far as r.f. is concerned, 
Ch is in parallel with L1C1, 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 Cs (L being infinitely large), then 
the detuning due to the choke would be removable 
by adjusting the trimmer capacitor in parallel with 
Cs, reducing its capacitance by an amount equal to Cs. 
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 L1 is equivalent to reducing L1. 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 L1'. 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 

L,' L L, 
With a little manipulation this can be worked around to 

LL1 
Ll' = L - L, 

For instance, if L,, the normal tuning coil inductance, 
is 2,200µH, and L, the choke inductance, is 50,000µH, 
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 4 + %. 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 shprt -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, Cs. 
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 Cs 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 S2 at 200kc /s) and perhaps 
fair enough at medium r.f. (32,000 S2 at 1Mc /s.). 
But at 20Mc /s it is down to 1,600 0, 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 closely 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 Present Position 

CONSIDERABLE criticism has recently been 
levelled against the Post Office from certain 
quarters for its so -called tardiness regarding the 

development 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 sec- 
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 been met -except, of course, where it was con- 
sidered the line telephone service met the need. 

It is perhaps worth commenting on the relative 
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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 
cities. 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. 

Readers may like to have exact 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 (e) 460- 
470 Mc/s. 

Frequencies in (a) and (b) are paired with those 
in (c) for duplex operation. Channels are 50kc /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. 

WIRELESS WORLD, DECEMBER 1951 

www.americanradiohistory.com

www.americanradiohistory.com


LETTERS TO 
The Editor does not necessarily endorse the 

Pulse Power 
IN his article " Mystery Broadcasting " your contributor 

Thomas Roddam refers in your October issue to a 

transmitter of 1 -kW mean power sending 1 -1zs, 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 

WHILE 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 
lmV ± 3db in 70fI, was available at each outlet from the 
feeder system. This signal was completely free 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 field strength diagrams published 
by the B.B.C., the high signal level of lmV /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 in a suburban area fairly close 
to 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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opinions expressed by his correspondents. 

suppression circuits incorporated therein, which is surely 
the purpose of a competitive demonstration such as that in 
"Television Avenue." I. G. BENBOUGH. 

Reading, Berks 

Redundant Word? 
AS one of the technical people whose education has 

been advanced by reading Wireless World may I 
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. 

Legitimizing the " Puff 
WHILST Mr. Mayes' proposal to introduce a prefix 

for 10-' (October issue) 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 
effect, take 10' absolute units as our practical unit (i.e., 
the microfarad). Furthermore, we find it necessary to 
invent new prefixes to avoid decimal points and long 
strings of noughts. I suspect that " pico- " was born 
solely to help with the unit of capacitance, whilst we are 
now considering a prefix for 10- and it seems unlikely 
that these prefixes will have much use elsewhere (unless, 
for instance, we can persuade the physicists to abandon 
the angstrom -10-'° metres -and use instead the pico- 
metre, with appropriate numerical adjustments !) 

Incidentally, it may be of interest 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 electrical 
science). 

I do not regard the " puff " as a new practical unit, 
having an arbitrary relationship with the absolute unit, in 
the way that the ampere is fixed at 10-' 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 10' farad 
could become 1 lillifarad or 11F -by the way, Mr. 
Mayes, may we please 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 10-° prefix, then " nano-". referred 

,, 
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to in the editorial footnote to Mr. Mayes' letter, seems to meet the specification. 
I am pleased that " Diallist " is apparently 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 µ, I know that a " 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. 

" t Decentralized " Broadcasting 
IDO 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, are 
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. 

" t Jointing Aluminium" 
TN 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- 
minium 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 achieved 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 

" 
DIALLIST " (Wireless World, August number) will 

fmd that Prof. Sandiford has devoted a chapter to 
the teaching and learning of elementary mathematics (the 
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continued 
root of the trouble about "maths ") in his " Educational 
Psychology " (Longman, 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 

T 
CANNOT believe the majority of your readers will 
agree with Mr. J. R. Hughes who, in your report of 

the Brit. I.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 
B8A series -all of which were " sold " to the user by the 
valve makers themselves. And, of course, history usually 
repeats itself! 

Broxbourne, Herts. 
T. L. FRANKLIN. 

Crystal Menace? 
DEFERRING 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 
H. 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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WORLD OE WIRELESS 
U.K. Frequency Standards Aeronautical Radio Aids + Mobile 

Television Stations + B.B.C. Expenditure + 

Standard Frequencies 
AN 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., 
Teddington, 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 
THE 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 basement 
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 a.m. to 5.0 
p.m. 

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

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 corn- 

-L 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. 

December Meetings 

Flight Log Navigation 
FOLLOWING 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 
E 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. 
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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 that 
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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 plaque to 
Baird on the wall of 22, Frith Street, 
Soho, where he first demonstrated 
television, reference 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 
secondly, will the L.C.C. again break 
its rule that plaques are not erected 
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 
THE 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 
ANEW 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 filin 
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 corn - 
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. 

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 

TN 
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 1,000c /s 
tone for three seconds preceded by 
the word " caution." These warnings 
will be transmitted on 1,500 metres 
between 7.30 a.m. and 12.30 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 
ANEW 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. 

So far as the Overseas 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. 

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 the re- 
mote bearing indica- 
tor on the control 
desk. 

Two d.f. channels, each 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 
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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 Supply -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.E.E. and was made 
an M.B.E. in 1944. 

S. S. C. Mitchell, C.B., O.B.E., 
M.I.Mech.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.I.E.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, E.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, London, N.7, since 
1935, 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. I.E.E., 
M.Brit.I.R.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. A. 
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 I.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 1 1th, 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 
1st, is sixpence. 

Patent Office Library. -It has been 
decided to continue the extended 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 extremely useful by those who 
aspire to take photographs with a view 
to publication. It has 140 pages and 
costs 7s 6d, or by post from our 
publisher, price 7s 10d. 

AIRPORT CONTROL 

Technical Register. -The office of 
the Technical and Scientific Register of 
the Ministry of Labour 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 
formula 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 is 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 
P.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.B.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 

Twin -position control 
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. The remote indicator of the 
v.h.f. direction finder is between the two desks. 
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(December 10th), Dundee (12th) and 
Glasgow (14th), 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.R.I.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 name adopted by 
Allied Electronics, Ltd., of 28, Upper 
Richmond Road, London, S.W.15 
(Tel.: Vandyke 1856), manufacturers 
of communications and industrial elec- 
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 5th. 
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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 meetings will be held at 
5.30 (except where otherwise stated) at 
the I.E.E., Savoy Place, London, W.C.2. 

East Midland Centre. -Faraday Lec- 
ture on " Sound Recording -Home, Pro- 
fessional, 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 630 on December 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. 

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., Ph.D., A.M.I.E.E., 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 5th 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. Phoenix, 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.Z. 

Portsmouth 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 I.E.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, S.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 

IT is generally supposed that the lives of oxide - 
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 6.5 mA /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 resistance 
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. Eat;lesfield, Electrical Cnnnnunication, June, 1951, pp. 
95 -102. 
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By C. C. EAGLESFIELD, M.A. A.M.i'.E.* 

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 capacit- 
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 magnesium and their effect is to 

* Standard Telephones and Cables. 
2 W. Raudorf, Wireless Engineer, October, 1949, pp. 331 -337, 

and May, 1950, p. 164. 
3 A. Eisenstein, Wireless Engineer, March. 1950, pp. 100 -101. 
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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 initial 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 0.005/4F 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 area 
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- 
centrate 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 
easily 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 mutual conductance to heater 
power. 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 either 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 it 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 
frequency- 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 

ANEW 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 
need for this specification has arisen as experience 
has shown that the provisions in BS397, " Leclanché - 
type Primary Cells and Batteries " 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 is 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 l.t. batteries when the voltage 
per cell falls to 1.0 V. 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. 
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Oscilloscope "Hum" 

Some Power -supply Troubles 

By W. TUSTIN G 

IN 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 0.75 in 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 2 kV on the final anode and an additional 2 kV 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 2 kV, since this was found to give adequate 
brightness. 

An h.t. supply of some 350 V 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 e.h.t. transformer or, the alternative, re- 
winding the general transformer to include an e.h.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 1 in 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 

1 "Television E.H.T. Supply," Wireless 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 4 in. 

Initially, the tube was operated at 1.75 kV and a 

vertical deflection of 0.75 in was found and was due 
solely to the external field of the mains transformer. 
It 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 0.75 in 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 1.35 in. The screen was thus 
giving only 2.5 db 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 5CP1 properly. However, it 
covered the tube from the base up to the side -con- 

+330V 

0 6.3V 6A 

0 6.3V IA 

Fig. I. Circuit of power supply unit. 

Fig. 2. Generai form of oscilloscope chassis. 
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Left : Fig. 3. Transformer laminations (a) T and U pieces ; (b) cut into 
pieces. Right : Fig. 4. Connections of astatic transformer. 

nector on the flare. This brought the deflection down 
to a 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 2 in, 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 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 a in, some 
29 db 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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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 
as such. However, their complete re- 
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. 

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 
e.h.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 tubs 
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 in 
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 some*hat 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 l.t. 
windings outside the lot. The h.t. winding in each 

bobbin was split into two sections. Since the two 
halves of a 350-0-350 V 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 in high. 

The form of the hum on the screen was not the 
same 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 4 mm high and 1.5 mm wide. This is obviously 
due to 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, 42.5 mm= 0.168in, as a 
measure of the hum amplitude, the improvement due 
to the astatic transformer is 1.35/0.168 =8 times, or 
18 db. As compared with the starting point a total 
improvement of 44.5 db in the hum level had been 
achieved -26.5 db from replacing the original tube 
screen by one of mumetal and 18 db 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 0.75 in, or 0.75/168 = 0.0045 in= 
0.1 mm. 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. 

MANUFACTURERS" LITERATURE 
Ediswan Valve Manual in two loose -leaf books; Volume 

I 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, 
W.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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Aluminium Wire data sheets in a folder from Aluminium 
Wire & Cable Co., Ltd., 37, Thurloe Street, South 
Kensington, London, S.W.7. 

Time Switch with electrically wound spring giving eight 
hours' running, described in a leaflet from Venner Time 
Switches, Ltd., Kingston -By -Pass, New Malden, Surrey. 

Soldering Irons and Crucibles, with elements claimed 
never to need replacement, described in a brochure from 
The Automatic Coil Winder & Electrical Equipment Co., 
Ltd., Winder House, Douglas Street, London, S.W.1. 

Aerials for sound, television and car radio in a 1951 -52 
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. 

" How to Choose a Television Set," a booklet intended 
for non -technical would -be viewers, from The Edison 
Swan Electric Co. Ltd., 155, Charing Cross Road, 
London, W.C.2. 
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Electrolytic Capacitors 
Principles of Operation and Some Recent Developments 

By G. W. A. DUMMER, M.B.E., M.I.E.E. 

IT is strange to think that it is nearly seventy years 
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 8µF at 450 volts (working) 
in a container ;in diameter and 21in long seems in- 
credible when the paper equivalent is considered, and 

Fig. I. Forming current for constant voltage 
in an electrolytic capacitor. 
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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: 

C= 0.0885 T µµF (for a flat plate capacitor) 

where K = dielectric constant (about 12 for electro- 
lytic 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 10-5 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. Low -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 is being used 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. 
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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 tetraborate- Negative or cathode. 
4. Spacers -Necessary to separate the negative elec- 

trode and anode film from direct contact. 
5. A second aluminium foil -A contact electrode 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 effective 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 
temperature 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.t 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 capacity /volume ratio and for 
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Fig. 5. Comparative size of conventional and tantalum 
electrolytic capacitors. (Plessey Company.) 
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Fig. 6. Capacitance- temperature curve for the tantalum 
capacitor. 

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 impurities present in the metal 
has yet to be fully investigated. 

One of the most promising new developments is the 
tantalum electrolytic capacitor A photograph of one 
of the units is shown n Fig. 5 showing a comparison 
with a modern electrolytic 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 freeze 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 indeed, of the order of 

PHONETIC 
IN 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 Alfa Able Amsterdam 
13 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 

India Item Italia 
J Julien Jig Jerusalem 
K Kilo (Kee -lo) King Kilogramme 
L Lima (Lee -ma) LoVe Liverpool 
M Metro Mike Madagascar 
N Nectar Nan New York 
O Oscar Oboe Oslo 
P Papa Peter Paris 
Q Quebec (Kibbeck) Queen Quebec 
R Romeo Roger Roma 
S Sierra (See -erra) Sugar Santiago 
T Tango Tare Tripoli 
U Union Uncle Upsala 
V Victor Victor Valencia 
W Whiskey William Washington 
X Extra Xray Xanthippe 
Y Yankee Yoke Yokohama 
Z Zulu Zebra Zurich 

10µA 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 0.02µF to 1.0µF. They are extremely small 
(1.0 /LF is Lin 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 
THE 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. tubes. 
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D2 

D, 

Part 2 - Voltage 

and Regulators 

c2 

Fig. 6. Voltage -doubler 
rectifier connected to a 

ringing choke. 

IT 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 
C2 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, - ILiy2 = i4CVm2. 

The right -hand side of the diode D, is above earth 
by V2. The left -hand side is above earth by the 
tuned- circuit voltage plus V. D2 conducts when the 
two become equal ; that is, when the voltage across C 
reaches V, - V,. The energy then stored in C is 

#C(V2 - V1)2 and so the energy lost by L to the 
capacitors of the rectifier circuit is 

j C [V2 - (V, - Vi)2J 
This is on the first positive half -cycle and C is left 

with energy >)C(V, - V1)2 when D2 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 
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the voltage reaches - V, the diode D, conducts. The 
energy then stored in C is 4CV, 2 and the energy in L, 
which is 

¡C[(V2 - V,)2 - V,2) 
passes to C,. The total energy passed to the reservoir 
capacitors is the sum of the two ; that is, 

}C(V,2 - V12) 

The load takes current io at voltage V, for the time r, 
SD we have 

1C(Vm2 - V12) = iV27 
This leads to the expression 

V,_ W6 

V,, W, (7) 

which is the same as equation (3) for the half -wave 
rectifier, except that V, is no longer the output 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 relation between V, and V 
or between V2 and V,,, whichever is the mere con- 
venient. We do this by considering the charge q 

Fig. 7. Variation of V1'V,,, V21V, with W,1Wo. The curves 
for LV, V , and pV2 2V,,, represent the fractional voltage 
regulation of V1 and V,,. The curves for V, apply also to a 

half-wave rectifier. 
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conveyed around the circuit. The energy supplied to 
C, is 4CV22(1 - 2V,/V2) and is equal to qV, (see 
Appendix) ; therefore 

q ¡CV 2(V - 2) 
This charge is conveyed into C, when D, conducts 

and removed from it to C2 when D2 conducts. The 
load energy Wo is equal to the supply to C2 and this 
is qV2 and so 

Wo = ICV22(V2/V1 - 2) 
Re- arranging and substituting from (7) we get 

3 
m p Vm 1 

V23 W, 
} 2 

VI - Wo /W, -0 .. (8) 

Being a cubic this equation is an awkward one and 
we cannot easily see the relation between V2/2V, and 
Wo /W,. However, if the latter term is very small the 
relation is approximately 

2Vï = 1 -I- 
W° 

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

(9) 

Voltage -Doubler Regulation 
The precise relation of equation (10) is shown in 

Fig. 7, where the solid -line curves show ¿V2 /2Vm and 
V2/Vm as functions of WS/Wo, while the dotted -line 
curves show AV,/V, and VI/Vm. These apply for the 
half -wave case and also for the voltage across C, for 
the doubler. 

The term OV2 is defined by the relation V2 + LV2 
= 2Vm 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 -cycles 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 cii cuit under conditions dictated 
by the maximum energy loss. When D2 conducts to 
transfer charge to Co, however, the tuned circuit has 

Fig. 8. Half -wave rectifier circuit with the basic form of a 
voltage regulator. 
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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 10 kV at 100 /AA ; 
as before, r = 100 F1sec 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 W8 /Wo = 4.3 and V2 /Vm = 1.81 while equation 
(7) gives V,/Vm = 0.88. 

At full load (Wo = 10-' joule) Vm = 10/1.81 
= 5.5 kV and V, = 4.84 kV and the stored energy is 
W. = 4.3 x 10- 4 joule. The capacitance C should, 
therefore, be 2W,/V.2 = 8.6 x 10-4/5.52 x 108 

2.86 x 10'11 F = 28.6 pF. The inductance L is 
2 W8 /i,2 = 8.6 x 10-4/0.152 = 3.82 x 10-2 H = 
38.2 mH. Let us make EaT = 250 V and taking 90 V 
for the minimum permissible anode voltage, we can 
make EL = 160 V = Li.ylr,; therefore, r = 38.2 x 0.15 x 10 -3/160 = 3.59 x 10 -5 sec 

_= 35.9 µsec. 
Therefore is = 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 Vm 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 V2 which acts as a peak rectifier and produces 
across its load circuit R2C2 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 to 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,k of V, 
is negative by V, /m. Now V, depends on the load on 
the e.h.t. circuit. Increasing the load makes V, fall 
and as a result V,k. becomes less negative. if the 
input drive to V, is fixed, the instantaneous peak grid 
voltage also becomes less negative and the peak anode 
current rises. In its turn this increases the stored 
energy and so Vm. Although V, is still a smaller 
fraction of Vm than at a lighter load the increase of Vm 
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 va 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 v3 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 v2 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. 

The mean anode current is i = 2' . T` where i 
is the peak current, 7, is the conduction period and T is 
the duration of one cycle of the input waveform. 
Because 7, increases as well as i , i rises more quickly 
than either. In fact, 7, is proportional to i and 
hence i is proportional to the square of i 

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 i 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 T, and 7, represent the regions of increasing 
and constant current, the mean anode current is 

iD T, T2 

2 T T 

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, Wo 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 i,,. On no load with the regulator in action 
let the output and peak voltages both be V, ' and 
the peak anode current i,'. 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 ni 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 

i' -- i _ -- g ,(V , - V1)lm 
Now i = V , -\ /C /L == V, v!C /L/ /1 - W0 /W, and 

V, ' y'C /L. 
Making the substitutions and collecting terms we get 

g , 
V,_ 
V,' C S1 - Wn /W 

V, ' - V, n V,' V, 
Let - - 

u.,,,. 
= 1 , and from equation 

V 

(3) 
V 

VI Wo 
, N W. 

then AV,' AV, 1 
(10) 

V, 
/m 

Vnr 

V,' V, 
1 

L 
( 

1 
+g,N.\ 

The new regulation is equal to the old regulation 
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Fig. 9. The effect of varying the grid bias of the driving 
pentode is shown here. The relation between the driving 
wave and the cut -off voltage appears in (a) and the anode 
current waves in (b). 

divided by the denominator of the second term. This 
term 

V, 
1 + g, C (1 - V , )/m .. (11) 

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) 

gm m - 
4 

(1 0.1) 

which leads tom = 8.3 g, (mA /V). If g, is 14 mA/V, 
therefore, m = 112. 

The bias voltage developed by the regulator is thus 
5100/112 = 45.6 V on no load and 4840/112 = 43 V 
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 
T,, earlier to be 35.9 sec and as i, _= 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 10.77 /7, = 10.7 x 
100/35.9. 30 V. From the valve curves the grid bias 
corresponding to i must he determined (say it is - 4V). The mean bias must be this value plus 
one -half of the peak -to -peak input or - 19 V. 

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,, R4 and R,. 

The cathode bias to V, and the diode V2B 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 VsA is returned to a point 
TABLE I 

Calcu- 
lated 

Measured 

Calcu- 
lated 
and 
cor- 

rected 
for i, 

Calcu- 
lated 
and 
cor- 

rected 
for C 

Calcu- 
lated 
and 
cor- 

rected 
for r, 

(1) (2) (3) (4) (5) 

L (mH) 63 63 63 63 63 
C (pF) 36 40 36 40 40 
T4 (µsec) 45.5 49.5 43.7 43.7 49.5 i (mA) 130 125 125 125 125 
is (mA) 29.5 39 28.4 28.4 32.2 
Vo (kV) at 
is -100µA 

10 7.9 9.6 9.1 9.1 

positive to earth it is necessary to include V2B to 
prevent the grid of V, rising appreciably above earth 
if the drive fails. In normal operation VIB is kept 
cut -off by the voltage developed across R2 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 S2 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 R4. 

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 
the very simplified theory 
given here agrees with actual 
practice. Close agreement 
cannot, of course, be 
expected. Some of the dis- 
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 

Fig. 10. Circuit of a practicer 
ringing -choke e.h.t. unit with 
regulator and voltage doubler 
e.h.t. rectifier. 
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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 r c. 

The remaining discrepancies between measurement 
and calculation, columns 2 and 5, are only in i, and 
Vo. The current is in practice 17% higher than theory 
indicates and the voltage is 13% lower. The voltage 
agreement is remarkably good in view of the simplifica- 
tions that have been made in calculation. The 
diffe -ence 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, is 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 SQ be added to a capacitance C which already 

carries a charge Q, so that the charge becomes Q + SQ. 
The initial potential difference is V = Q/C and the final 

is V + SV = (Q + SQ)/ C ; therefore, W - SQ/C. 
The stored energy is initially &QV and finally 

k(Q + sOJ(V + 6V) _ 1(QV + QSV + VSQ + SVSQ). 
The increase of energy is, therefore, 

W = i(QSV + VSQ + SVSQ) 
= i(CVSV + VSQ + SVSQ) 
= f(2VSQ + SVSQ) 
= SQ(V + SV /2) 

.'. SQ c W/V if V >SV!2 
When C-oo, 8V-+0 and so, if C is large enough, the 

relation SQ = W/V holds for any magnitude of SQ, 
provided only that V is not itself infinitesimal. 

+250V 
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C2 
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Wide Range Square Wave Shaper 

By J. E. ATTEW 

rrHE 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 VI is a pre -amplifier with a 

gain of approximately 40 up to 1Mc /s. VR1 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 L2 is for high -frequency compensation. This 
method of squaring was described by J. McG. 
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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 = mRL'CO, where L = inductance in µH, RL = 
anode load in k 0, C0 = valve and circuit capacities 
across RL 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_31ó is the frequency where the value of RL 
equals the reactance of Co, and Co in the last stage is 
approximately 16pF (valve capacities + 10pF strays), 
then f -3db equals approximately 10Mc /s. and, with 
compensation, 14Mc /s. 

0.35 
Rise time is given as I, - µ secs. 

-3db 
0.35 = 14 = 0.025A secs. 

The measured rise time does approach this value, 
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of power pack. Mains trans- 

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 RkCo 
and not R0Co (where Rk = cathode resistance, Co = 
capacity across output and Ro = output impedance). 
Therefore, the decay time would increase. The rise 

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 200 capacitor or more across 
the output, but this has nt t been tried. 

L, and L4 consist of 16 -17 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 lin 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 inductive 
component. This although it was marked N.I., was 
replaced by a more suitable type. 

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

As a point of interest it is possible to produce a 
pulse output by replacing L, with a larger inductance, 
the repetition 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 been found more than adequate for the original 
purpose, and good square waves up to 1Mc /s can be 
produced. 

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, is 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 5th. 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 A.F. Ampli- 
fier Stage." Sec. : L. R. Jenkin, 16, South Avenue, Exeter, 
Devon. 

S18 

NEWS 
Harrogate.-With the opening of the Holme Moss tele- 

vision station, it has been decided by the Harrogate 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, aie 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 t4 exhibition, organized by 
Mullards, to be held at the Onirch Hall, Bellwood Road, 
Waverley Park, London, S.E.15, on December 1st. 
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 Accessories 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 ftA. 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 5 MS?, 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 -15 A 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, Ltd., 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 eight different 
patterns which can themselves be 
combined to give complex patterns. 
In addition the complete sync wave- 
form is brought out separately. The 

r.f. output for sound can be intern- 
ally modulated (400 c /s), externally 
modulated, or used without modu- 
lation. Each of the two 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. 

Taylor multi -range meter 

Miniature 
Coil Turrets 

MORE than usual 
interest attaches 

to the introduction by 
Denco of a range of 
miniature coil turrets. 
This method of coil 
switching is probably 
the most efficient as 
unused coils are com- 

pletely removed from the circuit. 
These turrets measure 2 in in dia- 

meter and 11 in deep and are 
intended for use in small superhets. 
The type CT10 is for a 3 -band 
receiver and it covers 150 -410 kc /s, 
520 -1560 kc /s and 6 -9 Mc /s respec- 
tively when tuned by a 2 -gang capa- 
citor of 534 pF and using an i.f. of 
465 kc /s. 

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. 

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

IEA'IENT SOUND E 

ENCLOSED 
RACK EQUIPMENT 
For medium powered installations, 
incorporating 20 to 30 watt amplifier 
unit, radio receiver with monitor 
speaker, and gramophone unit. Provi- 
sion for microphone input and multiple 
speaker matching. 

HIGH FIDELITY 
MICROPHONE 

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

S'ad for latest catalogue ana priee lists 
of the Trix range of Sound Equipment. 

THE TR.X ELECTRICAL CO LTD. 
I -5 Map,- Place Tottenham Court Road, 
London, W.I. 'Phone : MUSeum 5817 
'G,ams & _ables "Triradi:+.Wecbo. London" 

AMPLIFIERS MICROPHONES *LOUDSPEAKERS 
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RANDOM RADIATIONS 
By "DIALLIST" 

International 
Standardization 

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

for minus 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 (except 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 
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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 

ASSOCIATlD 
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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 READ " 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 corn- 

" WIRELESS WORLD " PUBLICATIONS 
Net By 

Price post 
FOUNDATIONS OF WIRELESS. M. G. Scroggie, B,Sc M.I.E.E. Fifth Edition. 12/6 13/- 
RADIO VALVE DATA : Characteristics of 2,000 Valves and C.R. Tubes. 2nd Edition. 3/6 3/10 
TELEVISION RECEIVING EQUIPMENT. W. T. Cocking, M.I.E.E. 3rd Edition ... ... ... ... ... . . 18 /- 18/8 
SHORT -WAVE RADIO AND THE IONOSPHERE. T. W. Bennington. 2nd Edition ... . .. .. .. ... 10,6 10/10 
WIRELESS SERVICING MANUAL. W. T. Cocking, M.I.E.E. 8th Edition ... ... 12/6 12 /1I 
RADIO LABORATORY HANDBOOK. M. G. Scroggie, B.Sc., M.I.E.E. 5th Edition .. 15/- 15/6 
BASIC MATHEMATICS FOR RADIO STUDENTS F. M. Colebrook, B.Sc., D.I.C., A.C.G.I. 2nd Edition ... 10/6 l0 /l0 
WILLIAMSON AMPLIFIER: Articles on Design of a High - quality Amplifier ... 3/6 3/9 
RADIO DATA CHARTS. R. T. Beatty, M.A., B.E., D.Sc.. 5th Edition- revised by J. McG. Sowerby, B.A., M.I.E.E.... 7/6 7/11 

A complete list of books is available on application 
Obtainable from all leafing booksellers or from 

ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.I. 
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pletely free 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 'plane 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 note 

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. ACTIVITIES 
" UNDER the most favourable v conditions the change [from 
m.w. to centimetre -wave broad- 
casting] must inevitably be gradual. 
But the sooner it can be begun the 
better," writes the Director -General 
in his article on the "Fourth De- 
cade" in the "B.B.C. Yearbook, 
1952. "* 

Among the articles of technical 
interest in the Yearbook are " En- 
gineering Research," by H. T. 
Greatorex, "Television Goes Further 
Meld," 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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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. 

LIST No. S.400. 
Long -bush, single - 
pole Q.M.B. toggle - 
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 -52 earthing. Fitted 
with slotted 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 SI, Q.M.B. 
Toggle switch, single - 
pole, change -over type. 
For all low -potential 
requirements, to ensure 
unfailing low -fl 
circuiting. 

LIST No. S.254. Semi - 
rotary switch, single - 
pole change -over type. 
Fitted with standard 
bush for panels up to 
lin. max. thickness. 
Marv! 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. 
Colour coded for easy 
identification. 

LIST No. S.377. 
Lever- action Q . M . B 
appliance switch, 
suitable for various 
electrical appliances, 
loads of 1 -0.7 p.f. 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.S.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 3116in. 
thickness. Q.M.B. roller 
contact action. New 
style silver -plated sol- 
der -tags, highest grade 
insulation throughout. 

LIST No. S.354. These famous snap- action 
Q.M.B. toggle switches have insulated leads for 
connections. With ball dolly as standard, but 
" pear " or " slotted " dollies are available to 
quantity orders. 

* SEND FOR NEW CATALOGUE No 190 W.W. Price t - post free. 

"The Choice 

MANUFACTURERS OF RADIO 

of Critics" 
regd. trade mark. 

AND ELECTRONIC COMPONENTS 

l.rJn-mido Grr A.F.BULGIN & CO.LTD 
BYE -PASS ROAD BARKING 

TELEPHONE Rippleway 3474 (5 1mes1 
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UNBIASED 
Cavalcade of P.A. 
IT is a thousand pities that no at- 

tempt ever seems to be made by 
inventors and other pioneers 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 moment 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 
election results on November 14th, 
1922. I am aware, also, that a mon- 
strous stentorphone, using air -blast 
technique in more senses 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 Queen. I can personally 
vouch for the accuracy of this, as I 
was roped in as a member of the 
electoral college -at that time I had 
some reputation as a judge at fat 

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 addled and 
sound -drunk pates of his befuddled 
audience. 

One of the pioneers in the use of 
p.a. for election purposes was, of 
course, Sir Ian 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 General 
Election at the end of 1918, while I 
am quite sure 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 Street, 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, therefore, any of you know of 
any outstandingly early and well 
authenticated instances of the use of 
p.a. at an election in this country, I 
hope you 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 I had 
seriously thought that we 
should all be back to the 
crystal set as, according to 
the modern disciples of 
James II, power cuts are 
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 battery reactivation 
units he mentions and Election of a Beauty Queen. 
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"Intelligent use of a tin-opener" 

remove the gaseous sludge whic' 
gathers around the positive element 
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 " reactivators " 
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 
time 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 impractical 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 William Preece stated 
unequivocally that " Wireless tele- 
graphy is not and cannot be a com- 
mercial success... It may be 
used under exceptional circumstances 
by the Army and Navy, but com- 
mercially it is impossible." 

WIRELESS WORLD, DECEMBER 1951 
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SETTING

STAN ARD
,rnperial Standards of Length

-Trafalgar Square, London.

In every branch of industry, in

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 accuracyThey are frequently

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 a FREE copy of
the Comprehensive Guide
to " Avo " instruments

THE STANDARD OF

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
WINDER HOUSE DOUGLAS STREET  LONDON  S.W.1 Telephone: VICTORIA 3404/9

A 1 A
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GOODSELL I

RECEIVERS AND HIGH-FIDELITY AMPLIFIERS
NOTE THESE FEATURES

* Impregnated grid coupling condensers.
* Paper Condensers on the H.T. supply line.
* Matched or close tolerance resistors, where

balance is important.

Williamson Amplifier Type K.T.66 D.P.S. to 
specification. Illustrated is the dual power supply
model with Partridge output transformers, large
paper condensers and B.V.A. valves.

Price £32/10/-

* Steel chassis.

* Model D.P.S. with separate H.T. supply
incorporated on the same chassis for use with
multi -stage pre -amplifiers.

 Illu-tration shows our Model SP2 Tuner Unit
which includes such refinements as an R.F.

stage, variable selectivity I.F. stage and a special
high -quality detector.
Valves-EF41, ECH42, EF41 and ECC40.
Prices from E10/10/0 plus Tax.

For use with above equipment:-
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, E13/8/0.

With Low-pass filter, 1 1 / 1 I/0.

DEMONSTRATION ROOM AND SALES OFFICE

B.K. PARTNERS LTD., 229,231 Regent Street, W.I. (Sole Distributors for United Kingdom) Regent 1267

MANUFACTURED BY

GOODSELL LTD., 40 GARDNER STREET, BRIGHTON, 1
Phone: Brighton 2673
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Heater

Vh

Ih

6.3 V

0.175 A

Characteristics

V. 120 V

Vg2 120 V

Vg - 2.0 V

Ia 7.5 mA

Ig2 2.5 mA

gm 5.0 mA/V

r. 0.34 MO

Base

Capacitances

4.0

coat 2.8 ItliF

Ca -g I 0.02 IJ.[Jr

Limiting Values

V. max.

p. max.

Vg2 max.

p g2 max.

Ik max.

B7G

180 V

1.7 W

140 V

0.5 W

18 mA

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 typical

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.

Mullard
e-ThImumrdirmommimsW)
k,1

MULLARD LTD COMMUNICATIONS AND INDUSTRIAL VALVE
DEPARTMENT CENTURY HOUSE . SHAFTESBURY AVENUE  LONDON . WC2

MVT 111
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HIGH FIDELITY -12" P.M.
TWIN
CONE AXIOM 150

This 12' high fidelity unit has a twin curvilinear
diaphragm, (Patent No. 451754). A carefully
designed magnet assembly using anisotropic ma-
terial provides a total flux of 158,000 maxwells on a
it pole. The back centring device is a dustprooi
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 connoisseur of wide range musical
reproduction, it gives exceptionally fine transient
and frequency response.

I"
For use with this
model we recommena
Goodmans High Fi.
delity Heavy Dutyei': Output Transform!,
Type /-I.4. Nett
Weight 5 lbs.-2.3 kg

A Boss Reflex Cabinet
measuring approxi-
mately 30"x23"x16"
and a corner cabinet
hove been specially
designed for this loud-
speaker and working
drawings are available

9,3,1R000

Frequency Coverage 40/15.000 c.p.s.
Overall Diameter 12-W-31.3 ems.
Overall Depth 6W-17.6 cms.
Fundamental Resonance 55 c.p.s.
Voice Coil Diameter 11^-4.4 cms.
Voice Coil Impedance IS ohms at 400 c.p.s.
Maximum Power Capacity ... IS Watts Peak A.C.
Flux Density 14.000 gauss
Net Weight 12 lbs. 13 oz. -5.8 kg.
Finish Grey Rivelling Enamel

£10.5.6
LIST

GOODMANS INDUSTRIES LIMITED
Lancelot Road, Wembley, Middlesex. WEMbley 1200

MAGNETIC RECORDING MADE EASY !

Today, a great number of people own high -
quality amplifiers capable of reproducing a

frequency band far in excess of that required
for tape recording. The Berry Magnetic
Recording Amplifier Units MRUI and 2, effec-
tively convert existing amplifiers without
internal modification to enable tape record-
ing and playback to be done. Unit MRU3 is
a complete recording amplifier.
Included in the units are a pre -amplifier with
frequency -compensating networks and a 45
Rots. oscillator providing the requisite bias
and erase voltages at their correct amplitudes.
MRUI UNIT. PRICE of complete kit of parts

including full instructions, theoretical
circuit, practical layouts, etc. Chassis
size Bin. x 6in. x 2/in. Power required
from main amplifier 60 m/A. at 250
volts... E9 0 0

MRU2 UNIT. Identical in specification to the
MRUI with the addition of a power
supply (200-250 volts A.C.) making this
unit completely independent of the
main amplifier. Chassis size II in. x
6/in. x 2/in. PRICE of complete kit of
parts including full instructions, etc.,

LI2 10 0

MRU3 UNIT. For those who require a

COMPLETE RECORDING AMPLIFIER
this is available and comprises the
MRU2 Unit with an additional two -
stage amplifier on the same chassis
(I lin. x 6 in. x 2/in.) terminating in a
3.5 watt tetrode with negative feed-
back, PRICE of complete kit of
parts including full instructions, etc.,

03 EIS 10 0

A charge of five shillings is made for the com-
plete instructions if sold separately to the kits
but this amount will be refunded against pur-
chases to the minimum value of Three pounds.
List MTRI contains full technical details of
these kits and also information about available
accessories for magnetic tape recording. It
will he sent on receipt of threepence in stamps.

ti

IN STOCK
AMPLIFIERS

LEAK " Point One " E27
Pre -amp. L9
Tuner Unit L37

ACOUSTICAL " QUAD " f3S
Tuner Unit f26 0

BERRY'S 10 w. 5 valve £15 IS
ARMSTRONG CHASSIS

EXP 73, 7 valves, 3 wave -bands L26 0 8
EXP 125/3, 14 valves, 5 wave -bands L53 0 10

CRYSTALS
BROOKES & QCC El 12 6

DENCO
Chassis mtg. coils 3 9

LABGEAR
Wide Band Couplers LI I 0

Transmitting coils all freq.
MICROPHONES

ACOS Xtal L6 6
GRAMPIAN M.0 £8 8
RESLO Ribbon 0 10
ROTHERMEL D.104 LS 5
TRIX M.0 f8 0
VI TAVOX M.0 E6 IS

MOTORS
CHANCERY Long Playing attach. E3 12 6
COLLARO and Pick-up E6 10 10
CONNOISSEUR 2 -speed L20 19 3
DECCA 2 -speed Rec. Plyr L12 I 6
DECCA 3 -speed motor L7 3 4
PLESSEY 3 -speed changer L23 13 0

7
9
4
0

" GI -MAX "
0 134/40 Transmitter
0

0
0
0

f75 0 0
Chassis Cutters-all sizes.
Absorp.Wvmtr LI IS 0
Grid Dip Oscillator £11 4 0
" 5 " Meter £3 3 0

RAYMART
Plug-in coils from 11-350 metres.
Plain and ribbed formers.

SPEAKERS
LIS IS 0

BARKER 150a £18 18 0
GOODMAN 15in L18 10 0
W.B. Con. Duplex 10in E6 6 0
WHARFEDALE

Super 5C5/AL E4 12 6
Super 8CS/AL E4 12 6
Golden 10 L5 2 6
Super 1.2CS/AL EIS 0 0

TELEVISION
Full range of components for

VIEWMASTER AND ELEC. ENG.

T.C.C.
Full range of Condensers.

WEARITE
All " P " Coils in stock 3 0

WILLIAMSON
All components available including precision
resistors and condensers, and Partridge or
Vortexion Output and Mains Transformers,
Chokes, etc.

BARKER I48a

Send sixpence in
stamps for a
copy of our

General
Catalogue

giving details of
many of our
stock lines. 25, HIGH HOLBORN, LONDON, W.C.1

TEL: HOLBORN 6231
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MELIABILITY SPECIFIED
for the

"VIEW MASTER"
MODEL 'C

FOR HOLME MOSS RECEPTION

WESTINGHOUSE
METAL RECTIFIERS

Westinghouse metal rectifiers, because of their outstanding efficiency
and reliability, are used extensively in commercial television receivers.
It is little wonder, therefore, that they should be specified for the
" View Master," a receiver that incorporates only the best of com-
ponents. The I 4A86 for H.T. supply, 14D36 for H.T. boost and
36EHT100 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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Viai544MY
TELEVISION IS

" SO GOAD!
'I'

a
AERIAL

ofe"fit-45.61
I insisted on TELECRAFT because I

knew that it was designed and constructed by a
team of engineers with 14 years practical experi-
ence in the design and erection of vision aerials.

"My dealer agreed with me, and added that
quite apart from providing perfect television,
a TELECRAFT AERIAL was a permanent fixture,
being absolutely storm and weatherproof. , . ."

I always tell my friends, " Instal a TELECRAFT
and see for yourself ! "

There is a TELECRAFT AERIAL for every
contingency-indoors or out.
BETTER THAN ANY-CHEAPER THAN

MOST.

Ask your Dealer about TELECRAFT.

Contact your
Dealer

and insist on

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

Send for
Descriptive
Literature

Depots :-B RMINGHAM, SCOTTISH ENQUIRIES :
BRIS TO 1., MANCHES TER, LOUIS GRACE, 28,Lanvide Place.
WORTHING, STOKE-ON-TRENT Glasgow, S.I

GLOUCESTER. Langside 4633

MORE TO SEE !
MORE CAN SEE IT !

Everyone gets a look in-and every-
one sees more when you fit a
Magnavista. Even the smallest
sets give you BIG PICTURE enjoy-
ment with this scientifically com-
puted lens. You get daylight
viewing too, and the filter inside
tha lens allows you to use a normal
brilliance setting, and avoids over-
working the tube.

There is a Magnavista model
specially computed for every set-
each one guaranteed for 12 months.

PRICES
There are over 18 different
Magnavista models at prices rang-
ing from L5/5/- upwards.

a product of

METROPEX LTD
42a DENMARK HILL, LONDON, S.E.5.

L_
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EXPORT
ENQUIRIES

INVITED

A few
Overseas Agencies

still open.

MUSIC LOVERS
THE WORLD OVER

Cone type "Triple"
Effective cone dia 9in.
Suspension Cloth
Voice coil dia. Ilin.
Coil impedance (to order) Standard 15 ohms
Flux density 15,000 lines sq. cm.
Frequency range 20/15,000 c.p.s.
Natural resonance 35 c.p.s.
Max. peak input 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,
control completely the brilliant upper register down to the lowest note
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.
If you are not fully conversant with all the ingenious constructona,
details of this High Grade Reproducer, you should write without delay
for Descr pt.ve Leaflets-or better still call for an audition of: "BAKERS"
SPEAKERS, RECEIVERS and AMPLIFIERS, the combination of which
offers the highest possible QUALITY REPRODUCTION obtainable.

Also Available :
12" Single Cone and 18 Duplex Speakers, High
Class Amplifiers and Receivers for Home use and
Public Address.
A Limited Number of the Latest Type Record
Changers and Players fitted with High Fidelity
Pickups in stock.

BAKEks
6se.ttuviAst9

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

,Aonee4 Mansiartalcar 1Wacies4sy Cogi SpedeeiLs. s4;nce 1925
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A high grade

The

WYMNE 680X
COMMUNICATION

RECEIVER
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 receiver
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
,TRATTON & CO. LTD., WEST HEATH, BIRMINGHAM 3:9

L

r r
ENGLAND '

Moving Coil 8" Scale
Type M801,

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

INSTRUMENTS

SIFAM Portable Instruments

SIFAM Portable instruments arc used
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.

Moving Coil 6' Scale
Type M60I.

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

q0
Telecommunications

CAMBRIDGE ENGLAND

Overseas Enquiries to:-
EXPORT DEPARTMENT PYE LIMITED CAMBRIDGE ENGLAND
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ACE Radio Chassis
This range of High Quality Radio
Chassis designed and built to exacting
specification by skilled engineers is

now available from
MAJOR

DISTRIBUTORS LTD.

Model 600
9 valve, 9 waveband bandspread receiver covering the
following ranges: 11, 13, 16, 19, 25, 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 (60/150 metres). 10 watts
push-pull output feeding twin 10in. speakers. Magic eye
tuning indicator, employs Octal range of valves, RF stageon all bands. A.C. mains only
200/250. £36.2.4

Model T875
8 valve, 7 waveband bandspread receiver covering 11, 13.
16, 19, 25, 31, 41 and 49 metre hands on 5 bandspread
ranges and medium and trawler bands in 2 ranges from
130 570 metres, no long wave. This receiver, by utilising
the ingenious Ace 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 eye tuning indicator, push-pull
output. 10 watts feeding twin 8in. speakers, employs
the latest type miniature valves. AC.
mains only 110/250. £28.17.8

Model T845
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 miniaturevalves. A.C. mains only
110/250. £23.10.2

Model T675
6 valve, 7 waveband receiver, waveband coverage and
specifications exactly as T875 except that push-pull output
is not used and one 8in. speaker is employed. 3.5 wattsoutput, A.C. mains only, £23.10.2110/250 v.

Model 0675
Specification as Mode' T675 but for AC/DC mains oper-
ation, 200/250 volt. £23.10.2

Model T645
6 valve, 4 waveband receiver, waveband coverage and
specifications exactly as Model T845 except that push-pull
output is not used and one 8in. speaker is
employed. 3.5 watts output. £18.1.0

Model U645
Specification as Model T645 but for AC/DC mains oper-
lion, 200/250 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..lo

Telephone: WILlesden 6718.

PROFFITTS of BOLTON
The leading suppliers of Magnetic Recorders
MAGNETIC RECORDERS. The popularity of the magnetic recorder
has enabled more and more manufacturers to produce and offer instru.
ments of all types-and at widely differing prices. Before making is
decision as to the type of machine you may require we would resneee,
fully advise you to consult us-having had many years of experience
in the 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 o your esteemed enquiry? All letters answered
by return mail.
A c o m p a r a t i v e l y
recent introduction this
tape recorder represents
most excellent value for
money and the sound
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
7} inches per second.
A neon lamp modulation
level indicator is pro-
vided and inputs for
gram/radio and mike.
Simple 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 £111516. A crystal mike is recommended for use with this recorder
and can be supplied by us as an extra.
Telephonepho,lem.attachments for recording two-way phone conversation.

DECEMBER, 1951
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THE S.R. RECORDER.

British enterprise gives you this really
THE superb example of a quality recorder :
SOUND- note these attractiv- features:  One
MIRROR single knob control provides for play/
RECORDER. record, rewind (two positions), fast

forward 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 cycles, output
31 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
A.C. only. (A six or twelve -volt rotary

convertor is available.)  Crystal (Acos) omni-directional mike.  Tone
control. 11111 Separate Panel controls for mike and gram. inputs.  Simple
threading and extremely quiet running.
PRICES. Standard model fitted in handsome polished veneer cabinet-
a distinctive piece of furniture, £76/616, or deposit £15/5/3, balance
24 months. Portable model same tape deck and amplifier as above
but with six-inch speaker and fitted in crocodile skin covered case with
carrying handle. £86/6/6, or £171513 deposit, balance 24 months.
N.B.-Both the above prices include crystal mike and one reel of tape.
SCOPHONY BAIRD HOME
RECORDER. A self contained
portable recording instrument of
British manufacture using standard
plaatict tape. Special features:
O Simplicity of operation - as
rewind, stop and forward drive for
recording or play -back operated from
one control. 0 Very portable
equipment contained in neatly
designed carrying case weight 301b..
imitation crocodile skin covered,
stowage for mike.  Records
through appropriate input .

channel from mikz, radio or
gram-frequency response 50
to 5,000 cycles at 7} inches
per second. Output-about
8 watts in push-pull.  Distortion 'ass than 2% at 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
Wirek (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 PORTABLE MODEL
PR.6. Complete with separate speaker. amplifier and control panel,
microphone monitoring headphones, record blanks. A super recor-
der in bran,1 new condition-offered a' £210 or £42 deposit, balance
24 months.

IL 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.

<ee,tte

40>

OVER 250 PAGES

of Osram Valve information

CHARACTERISTICS OF RECEIVING VALVES

ELECTRONIC DEVICES  CATHODE RAY TUBES

PHOTO CELLS  GERMANIUM CRYSTALS

COMPARATIVE AND REPLACEMENT TABLES

PRICE

Plus 9d. for postage
and packing.

COMPREHENSIVE REFERENCE to G.E.C. television,
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.
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Now in full production
NOVAL and 87G

Valveholders

of all types in
NYLON LOADED

BAKELITE

Recognised as the Most Reliable Valveholders

We make all types of Valveholders

Wholesale Enquiries:-CYRIL FRENCH LTD., HIGH STREET, HAMPTON WICK, MIDDLESEX KIN. 2240
Manufacturers' Enquiries:-THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY

ASHTEAD 3401

CONTENTS INCLUDE : Formula : Design
Data ; Circuit Diagrams ; Valve Base Con-
nections ; Licence Regulations ; Mathematical
Signs ; Resistor and Capacitor Markings ; Wire
Tables ; Waveband Classification : International
Organizations ; Abacs , Standard Time, etc.

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

irelless 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 spaoe for notes.

Morocco grained leather : 6s. lid. (incl. P.T.)

Rexine : 4s. 30. (incl. P.T.)

Obtainable from all Bookseller and Stationers

1LIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST. S.E.1 ILiFFE
PUBLICATION
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Si MPHONICused by:
Recorders

ore

UNIVERSITIES

SCHOOLS

ELOCUTIONISTS

Hospapa_s

CLINICS

RESEARCHLABORATOIkIES

COMMERCIALUNDERTAKINGS

HOUSES
BUSINESS

RECORDING
STUDIOS

ACTORS, siNi94acip.1/41\is

IA

 TAPE SPEEDS

TRACKS

PLAYING
TIME

FREQUENCY
RESPONSE

OUTPUT
POKIER

OUTPUT
IMPEDANCE

LOUDSPEAKER

CHANNELS

POWER SUPPLY

POWER CONSUMPTION

SIZE AND WEIGHT

31 and
7/ inches

per second

Two--side by side

60 minutes
per track

at 31 ins.1sec.

30 minutes
per track at 7i ins.1sec.

50 to 9,000 cls.
at 7/ ins.1sec.2db.

8 watts

15 ohms.
for external

speaker

61inch
built-in monitor

speaker

High impedance
for microphone

Low or high impedance
for radio

2001250
Volts 50 cycles

A.G.

100 watts
approx.

18 ins. x
15 ins. X

10 ins.
--40 lbs. approx.

SIMON SOUND SERVICE
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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H.F.
CHANNELISED TRANSMITTERS

( HC. 100 SERIES)

Output: 400 watts for all transmissions.

0. Frequency Range: 2 Mc's to 27.5 MO.
} Transmission:

Telephony, (high level modulation).
Telegraphy :-C.W. on/off. M.C.W.

Frequency Shift.

The Series comprises nine standard editions
offering :-

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

Local or Remote Control of each channel.

MARCONI COMMUNICATION 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 20%.

PULLIN BENCH TYPE
OHMMETER

MEASURING INSTRUMENTS (PULLIN) LTD.
Electrin Works, Winchester Street, W.3.

Acorn 4651
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A.T. M
WIDE BAND MATCHING UNIT

Dimensions 7" x 4i" x 2k" overall. Weight
411b. approx. Construction complies with
climatic and weather-proof requirements of
the relevant Inter -Service specifications.

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.
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0
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Characteristics of Wide Band Matching Transformer.
6000 Balanced: 750 Unbalanced. Power rating: 1 watt.

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD.
(RADIO & TRANSMISSION DIVISION)

Strowger House, Arundel Street, London, W.C.2

Telephone : TEM ple Bar 9262 Telegrams - Strowgerex, London

'14061-023
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Three heads
are better
than one!

For Standard and Microgroove Recordings
Green Spot with .00l" radius sapphire for micro-

groove recordings.
Red Spot with .0025" radius sapphire for modem

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 zo mg.

Extremely low mass at needle point (4/5 mg.
only), allowing for reduction in downward
pressure to 1o/12 grams for standard recordings
and 7/9 grams for microgroove recordings.
Prices : With one head £4 so o plus Li 19 0
Purchase Tax. Extra heads each ka To o plus
£x 1 8 Purchase Tax. Spare armature system
with sapphire 14/8 including tax.
Licensed under Letters Patent No. 1869 o o andior 6r 1424.

Connoisseur product
Tel.: HALIFAX 69169.

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

FREEIto
toQthuaosliefywihnoanwyish

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

TEAR

OUT

Now where does your
career lie ?

Applied Mechanics * Aviation-
Engineering and Wireless * Book-
keeping * Commercial Art
Draughtsmanship- Electrical and
Mechanical * Electrical Engineering
-A .M.I.E.E. subjects * General
Certificate of Education
Journalism * Languages
Math e matics*Mechanical
Engineering -A.M.I.Mech.E.
Physics * Plastics * Press Tool
Wo'k * Public Speaking * Radio
Service Engineering * Salesmanship
Telecommunications (C and G)
Television * Viewers, Gaugers and
Inspectors * Workshop Pract lc"
Works Management and many others

* BY POST, specialized Tutors
in these and many other subjects
give individual and understanding

attention to Bennett
To the Governor, Dept. L41

TheBENNETT COLLEGE
Sheffield, England. Send me the free book
on how I can qualify in (subject)

NAME

ADDRESS

AGE (if under 21)
PLEASE WRITE IN BLOCK LETTERS

College Students to
whom Books are free.
Tuition is guaranteed
until you qualify. State
your subject. Send
coupon for prospectus
as it applies to' you.
You can start on a
BENNETT COURSE

FOR
ONLY.210..

and monthly I
instalments of IV

CELESTION
The Foremost Name in

Sound Reproduction

MODEL P44.

 Overall Diameter I2*"

 Voice Coil Impedance
ohms 3.0

 Magnet Pole Diameter 2

 Flux Density (Gauss) 10,000

 Total Gap Flux (Maxwells)
60,000

 Peak Power Capacity IOW

The General Public should
please order through their
Local Dealers.

Manufacturers are invited
to write for details of the
full range of Celestion
speakers.

ROLA CELESTION LIMITED,
SUMMER ROAD, THAMES DITTON, SURREY

Telephone : EMBERBROOK 3402-5
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Frequentite is the 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 III. Telegrams : Steatain, Stourport
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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/a., 6.3 v.

amps., 5 v. at 2 amps.
HS63. Output 250-0-520 v. 60 m/a., 6.3 v. at 3 amps., 5

2 amps.
HS40. Windings as above. 4 v. at 4 amps., 4 v. at 2 amps

Output
HS2. 250-0-250 v. 80 mia.
HS3. 350-0-350 v.80 m/a. HS30. 300-0-300 v.80 m/a.
HS2X. 250-0-250 v. 100 m/a. HS75. 275-0-275 v. 100 m/a....
HS3OX. 300-0-300 v. 100 mja. HS3X. 350-0-350 v. 100 m/a....

Fully Shrouded
FSM63. (Midget). Output 250-0-250 v. 60 al/a., 6.3 v. at 3

amps., 5 v. at 2 amps.
Output

FS2. 250-0-250 v. 80 m/a.
FS30. 300-0-300 v. 80 m/a. FS3. 350-0-350 v. 80 m/a.
FS2X. 250-0-250 v. 100 m/a. FS7S. 275-0-275 v. 100 in/a.
FS30X. 300-0-300 v. 100 m/a. FS3X. 350-0-350 v. 100 m/a
All the above have 6.3-4-0 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.

4 amps., C.T. 5 v. 3 amps. Fully shrouded
FS50. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3. v

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

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

4 v. 3 amps., 0-2-6.3 v. 2 amps. Fully shrouded
FS160X. Output, 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 6.3

3 amps., 5 v. 3 amps. Fully shrouded
FS43X. Output, 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3

6 amps., 5 v. 3 amps. Fully shrouded
HS6. Output, 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5

3 amps. For receiver RI355. Half shrouded
HSI50. Output, 350-0-350 v. 150 m/a., 6.3 v. 3 amps., C.T. 5

3 amps. Half shrouded
F36. Output, 250-0-250 v. 100 m a., 6.3 v. 6 amps., C.T. 5

3 amps. Half shrouded
FSI20. Output, 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3

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

3 amps. Fully shrouded
PRI/I. Output 230 v. at 30 m/a., 6.3 v. at 1.5/2 amps.
FSI50. 350-0-350 v. 150 m/a., 6.3 v. 4 amps., 5 v. 3 amps.
FSI50X. Output, 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps.,

C.T.. 6.3 v. at 2 amps., C.T. 5 v. at 3 amps. Fully shrouded
The above have inputs of 200 250 v

FILAMENT TRANSFORMERS
F4. Output, 4 v. 2 amps.. F6. Output, 6.3 v. 2 amps.
F12 X. Output, 12 v. at I amp. 9/... F6X. Output, 6.3 v. 0.3 amps.
F12. Output, 12.6 v. tapped 6.3 v. at 3 amps.
F24. Output, 24 v. tapped 12 v. at 3 amps.

FI2 and F24 framed with Flying Leads
FU6. Output, 0-2-4-4-6.3 v. at 2 amps.
F29. Output, 0-2-4-5-6.3 v. at 4 amps.

FU6 and F29 clamped with Flying Leads.
F5. Output, 6.3 v. at 10 amps. or 5 v. at 10 amps. or 12.6 v. at

5 amps. or 10 v. at 5 amps.
F6/4. 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., 15 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.
F5 and F6.4 framed with Flying Leads.

FU 12. Output 0-4-6.3 v. 3 amps. FU24. Output 0-12-24 v. I amp
The above have inputs of 200,250 v.

OUTPUT TRANSFORMERS
MOPI. Ratios 26, 46, 56. 66, 90, 120-I 50 m/a max. current.

C.T. for Q.P.P. Class B., etc. Secondary 2i4 ohms Top pane'
and clamped, each

OPI. Midget Power Pentode, ratios 30, 60, 90-1, 40 ma
Secondary 2.3 ohms, each

OP2. Midget Pentode, ratios 45-1, Secondary 2/3 ohms, 40 m a,
per doz. 39/6

OPlO. 10/15 watts output. 20 ratios on Full and Half primary 19/9
OP30. 30 watts output, 20 ratios on Full and Half primary 28/6
Williamson's O.P. Transformer to Author's specification E4/3/6
Chokes 'or Williamson's Amplifier. 30H at 20 m/a 15/6

10H. at 150 m a 35/6
Choke C4. 60 m a, approx. 8H., 350 ohms
Choke CS. 40 m a, approx. 5H., 350 ohms
Choke C6. 50 m;a, 50H., 1,500 ohms 22/. -
CC. 360 Micro henries clamped, 5/3. C7 90 m/a,180 ohms, clamped 6/3
Belling -Lee Co-Ax'al Plugs. Type 642/F., each 1/3
Belling -Lee Co -Axial Sockets. Type 604/S, each 1/3

Quotations, etc. -stamped addressed envelope please.
C.W.O. (add 1/3 in L for zarriage all orders over E2 carriage said.

Trade and also Expor enquirie invited.

at 3

v. at
18/6
18/6

211/-
21/-
23/-

v.
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69/-

2973

30.9

30 9

33 -

30/9
23i-
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9,-

18;6
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37/9

57/-
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6/-
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4/ --

H. ASHWORTH (Dept. WW),
676, Gt. Horton Road, Bradford, Yorks.
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Alcice PY ROB I T
ELECTRIC 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.A." ?*
This small reproduc-
tion of a SUB -ASSEMBLY
taken from one of our
series of unique LIFE-
SIZE, " EASY AS

V.1
A.B.C." CONSTRUC-
TION SHEETS illu-
strates how really
simple radio assembly
for the Home Con-
structor can be ! If YOU
have average ability
(.A.A.) and could
wire thissimple unitthen
you can tackle any, or all,
of the TWELVE GUAR
ANTEE D OUTFITS

eV' given in our HOME
CONSTRUCTOR'S
HANDBOOK, knowing
that with OUR sheets
failure is impossible !

Te 30 Coll PKI,

.91

Our world-famous publication has ONCE AGAIN BEEN EN-
LARGED and now contains the following FULL PAGE circuits,
with illustrations, descriptions, full parts listsf and details, as well
as a host of extremely useful information, data, formulae, etc.
 3 Valve 3 wave FEEDER  6 Valve 3 wave A.C. 4 Valve 3 wave FEEDER SUPERHET

(with " " 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 Watt quality AMPLIFIER

 FEEDER AMPLIFIER and  10 Watt quality AMPLIFIER
Power Pack  SIGNAL GENERATOR

ft All Parts are obtainable rum u, Sy mail and are clearly marked tic
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 mail ONLY FROM

ROBING LABORATORIES (Dew.
W.D.)

694 LEA BRIDG-E ROAD LONDON, E.l3
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IN CAPABLE HANDS, these three -

radio officer, hospital nurse, factory worker. In daily work

on which a great deal may depend, each one is aided

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. We shall be pleased to have details

of your requirements. Technical literature available on request.

MUREX LTD (Powder Metallurgy Division) . Rainham Essex Tel.: Rainham, 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
types of Insulated Wires and Cables from
Small Wires and Flexes up to Cables of i"
diameter. HYDE Stripping Machines are
cutting the costs and speeding the production
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

Preliminary Announcement ! In accordance with
our declared policy of manufacturing only the finest and most
modern equipment,

PANDA PROUDLY PRESENTS THE PR -1 20-V
The FIRST Table Top
Tx to incorporate the
following desirable
features :-

 T.V.I.-Incorporat-
ing the absolute latest
in T.V.I. proofing. You
can now live with T.V.

FLEXIBILITY.-
Band-switched 3.5, 7,
14, 21 and 28 Mcis.

 THE COMPLETE ' TABLE
TOPPER " Speech Amplifier,
modulator and all power supplies
built into one modern table top
cabinet.

 QRO.-120 watts of 100 per
cent. modulated phone and 150
watts of C.W.

 VERSATILE.-High stability
calibrated V.F.O. incorporated.
 Harmonic Check facility. Fully
metered. H.T. interlock and full
safety precautions. Embodied
variable excitation control, Break-
in facilities provided. Output im-
pedance 50-100 ohms unbalanced
line.

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 inquiries 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
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THE WORLD
RENOWNED

TABLE AUTO -
CHANGER MODELS
MODEL J/T AUTO. Table Model,
fitted with Garrard Automatic Record
Changer, playing 8-10" or 8-12"
records. £25-12-4
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 C/J/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.
mains). £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.

MAKES YOUR SET
A RADIOGRAM

TABLE MODELS
MODEL J/T. Junior Table Model
fitted with Garrard Rim -Drive
Motor. £14-19-8
MODEL T/M. Standard Table
Model, fitted with Centre Drive
Motor. £17-17-8
MODEL TIM/U. Standard Table
Model available for A.C./D.C. mains
(universal). £21-15-0
MODEL T/3S (3 SPEED). Table
Model, zr wide, fitted with Garrard
3 -speed Motor and dual pick-up head,
suitable for standard and long-playing
records (for A.C. mains).£19-18-9

CONSOLE MODELS
MODEL C/J/ 21. Console Junior
Model, 21" wide, fitted with Garrard
Rim -Drive Motor. £26-2-0
MODEL C/M/ 21. Standard Console
Model, 21" wide, fitted with Centre
Drive Motor. £29-0-0
MODEL C/M/U/21. Standard Con-
sole Model, 21' wide, available for
A.C./D.C. mains (universal).

£32-17-4
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). n nwu-u-v

Sole Manufacturers . T. & A. MARGOLIN LTD., 112, 114, 116, Old Street, London, E.C.1, England. Telephone : CLErkenwell 2133.



22 WIRELESS WORLD DECEMBER, 1951

WolIF
well

igeog, OMER/
sBins ...-..m.e«.SESS

`Al'OlgA

SOLDERGUNS Buiit 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 HEAT

LOCALISED HEAT

MODELS FOR EVERY PURPOSE
FROM FINE INSTRUMENT TO
HEAVY INSUSTR IA L SOLDERING

4
OTHER MODELS
70 CHOOSE FROM

TYPE 71

TYPE 81

HAVE YOU TRIED AUTOMATIC SOLDERING?

352- TYPE 31

TYPE 41

Win new efficiency and
economy with Wolf Auto-
matic Soldergun. Its auto -
feed, trigger solder -feed
action and perfect balance make it
indispensable wall modern assembly.

SOLDERING IRONS

TYPE 32

TYPE 42

j"euzysk ,rofe2

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.

ELECTRIC SOLDERGUNS ESOLDERING IRONS
 Obtainable from all high-class stockists and ironmongers.

WOLF ELECTRIC TOOLS LTD.
PIONEER WORKS, HANGER LANE, LONDON, W.5

leirptp.ne PER ale 563 I -4 BRANCHES BIRMINGHAM  11ANCHESTER  LEEUS BRISTOL 'GLASGOW

Good music deserves
FIDELITY in recording and
in reproduction
A world-famous Orchestra-playing 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 S.50 Amplified Electric Gramophone

is an instrument which gives
equal satisfaction to the musician
and technician alike. Weighing
only 21 pounds, it is readily
portable, and the two simple
controls are fitted on the outside
of the case, so that the lid can be
closed during playing, eliminating
surface noise.

GRAMPOLA Model S.50
Price £24.I2.8 (inc. P.T.)
Amplified Electric Gramo-
phone for A.C. Mains, 50
cycles 200;250 volts.
Weight 21 lb.
Size 141" x 1.31" x 9".

Get full details without delay from,

GRAM(DION REPRODUCERS LTD
9, HANWORTH TRADING ESTATE, FELTHAM, MIDDX
Telephone : Feltham 2657 Telegrams : Reamp, Feltham

M.F. SUPPLIES Ltd
Offer from stock the following brand new (or otherwise perfect) material. All prices
nett. Immediatedespatch.
HIGH DUTY RECTIFIER UNITS (S.T.C.) Input 220/240 v. 10 c. 1 ph. Output 36
volts 50 amps. Made to rigid specification for ambient of 122 deg. F. Metal rectified,
fitted switch and fuses. Average size 9ft. x 20in. x 21in., weight approx. 2 cwts.
New or as new, £29 ex here, or can be despatched England, 25/-,5cotland/Wales,30/-
Also very few, 200/250 v. 50 c. 1 ph., output 30 v. 26 amps., switched and fused and
smoothed. £21 (despatched England, 10/-).
SELENIUM RECTIFIERS. High -duty Industrial type, funnel -cooled without forced
draught. All full -wave. Remarkable offer of these brand new units from stock, under
half list price. 30 v. 20 amps, 60 v. 10 amps., either £4/15/- (despatch 3/61. 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
unit, 12 v. 50 amps., £515/ -(des. 3/61. Also 24 v. 3 amps. f ull-wave, 32/6 Ides.1/-):
12 v. 3 amps., 20/- (des. 9d.).
PRECISION MAINS VOLTAGE METERS (B.P.L.) Rectified moving coil, 0/300 v.
A.C. Olin. lush panel mount, 7716 (des. 1/61.
ROTARY CONVERTERS. Input 24 volts D.C. output 230 v. 50 c. loading up to
120 watts. Mounted in portable metal case with switch and sockets. Ideal for mobile,
boat and caravan use. Perfect order. E4/ 10/- (des. 3/6).
VOLTAGE CHANGING TRANSFORMERS. 100/110-200/250 v. (and vice versa)
IA) loading 500 va, in cylindrical steel housing with conduit entries, £41101- (des.
3/0) (B) Loading 1,250 va, in portable housing with handle £61151- (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,

P£U8S5Pa7S/.6I(drame'e6dii-s,Iie 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 (i h.p.) 1,000 g.p.h., £20, (des. 6(61: No. 22 (1 h.p.) 2,000 g.p.h. £25,
(des. 7/61. Both centrifugal. Also Rotary Vane Pumps, positive displacement
(lastfew) up to 3,000 g.h.p. Power required 1 h.p. (minimum), all bronze construction,
£6/15/- (des. 4:6). Also Gerotor Liquid Pumps by May Oil Burner Corp., power
required I- h.p. (min.) up to 2,000 g.p.h., 57/6 (des. 3/6). Also Immersion Pumps
(self-priming)-as R.A.F. but German version. Can be immersed up to 30in. approx.
300 g.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. 2/61.
GEARED MOTORS, precision made. Motor rated for 48 v, D.C. fitted with 41/1
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.. 6/6 (des. 1/-).
LIGHTING DIMMERS, full -bright to blackout at 220/240 volts, with " off " position:
100 -watts, 32/6, 200 -watts 37/6. 500 -watts, 50/- (des. 2/-). 1,000 -watts £5 (des.
3,.61. And higher ratings-please enquire.
THERMOSTATS. Immersion type (Sonic) 90(190 deg. F. 15 -amps., 100,180 v.
A.O. use 10in. long 25/6 (des. 1/3). Also ex -A.111 frost protection type, on at
3'2 deg. F oil at 49 deg. F., capacity 1.5 amps, 4/6 (des. 84.). Capillary type, tube
3ft. tong, with Bin. anal range 55/90 deg. F.. capacity 5 amps.. for air or immersion,

15171/561AsdTURes.12/31MOTORS ,l2 v. D.C. (up to 20 v. A.C.,. Note the smal, size 2in. .ong,
Ilin. 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. Sin. impeller, fitted grille 82/6 (des. 1/0. A)so
Hoover 12/24 v. A.C.,D.C. model, 17/6 (des.116).
JEWEL -TIPPED GRAMO NEEDLES (permanent) Miniature or standard shank
(Please state which) 2/6.

M.R. SUPPLIES Ltd., 68 New Oxford Street, London, W.G.1
Telephone .! MUSeum 2958



t1ECEMRER, 1951 W TRELESS WORLD 23

..=111S .=1.

There's a place for YOU

.111 NM.

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.
!MEM 1MM. .1111. OMB =1 INIM IM1

TO: ROYAL AIR FORCE (W.D.69A), VICTORY HOUSE, LONDON W.C.2

Please send particulars of part-time service with the R.A.F. (Applicants from British Isles only.)

NAME

ADDRESS

(If ex-R.A.F. or W.A.A.F. please give rank, trade and number)
4=1 flMe I11 MEM   MN= IMO 411MI MOM IMM MM. Mt 4. INM /NM

* If you are between 14 and 17 - and keen - join the Air Training Corps *
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ISOLATE that

th'ighEQUIFLEX
THE ALL -METAL SPRING MOUNTING

 EQUAL FLEXIBILITY
IN ALL DIRECTIONS

 CAN BE LOADED IN ANY DIRECTION

 UNAFFECTED BY CLIMATIC CONDITIONS

 VARIOUS TYPES FROM 1-35 lbs PER UNIT

 VIBRATION IS BOTH DANGEROUS AND COSTLY

Write for Catalogue and Price LIst to

A.WELLS &CO.LTD M.O.S. TYPE APPROVED -PATENT N? 571026

STIRLING R° WALTHAMSTOW, LONDON E. I7. FOREIGN PATENTS GRANTED

ICS 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. Its 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 themselves for a job in this field. Courses o.
instruction covering radio and, 'f necessary, television, nclude the following:
Complete Radio Engineering . Radio Service Engineers . Radio
Service and Sales . Advanced Short -Wave Radio . Elementary
Electronics, Radar and Radio . Television Technology,

And -he following audio Examinations
British Institution of Radio Engineers . P.M.G. Certificates for
Wireless Operators . City and Guilds Telecommunications
Wireless Operators 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 sre coached until suc:essful)

Write today tor our FREE "- RADIO " booklet which 'ally describes
the above ICS Courses and the facilities for the complete study of Radic
and/or Television technology. The ICS Advisory 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.

(9-/zyzatthizae
CORRESPONDENCE SCHOOLS

Dept. W,L.29. International quildings. Kingsway. London, W.C.2.

FRITH RADIOCRAFT LTD
for GRAM EQUIPMENT

These items available from stock :
COLLARO 3 -RC -511 three -speed AUTO -CHAN-
GERS. 33-45-78 R.P.M. Play 10 7in., 10in. or I2in.
standard or microgroove 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 E18/15/-.
PLESSEY multi -speed AUTO -CHANGERS to play
8-10 records 10in. and I2in. 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 C23/13:-.
RICHARD ALLAN portable case record player, 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 I2in. turntable. Speeds 33 and 78 R.P.M., suitable for
standard, transcription or microgroove records. Complete on
mounting place. 13i in. x 15, -in., ready drilled for the Connoisseur
pickup. Price f22/1818.
CONNOISSEUR super lightweight pickups. Twin heads,
both with sapphires, C10/0/8.
DECCA XMS Hi-Fi pickups, with " C " and " D " heads, £7.
ACOS GP -20 pickups, L3/11/5. Extra GP -19 -LP head, £2/3/4.
STROBOSCOPES, printed on robust xylonite for 33 and 78
R.P.M. at 50 and 60 c/s., 3/11.
DECCA turnover crystal pickups with twin sapphires, E3/19/4.
MARCONI 14 lightweight pickup with matching transformer,
L2/814.
B.S.R. MU -I0 motons. with 10in. turntable 33 or 78 R.P.M. ior
100-250 v. 50 c/s., £3/151-.
B.S.R. MU -14 gram. motors with Rotacam instant speed change
or 33. 45 or 78 R.P.M., £71314.

FRITH RADIOCRAFT LTD
69-71 CHURCH GATE, LEICESTER Phone 58927
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TYPE VA 39
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 7o different types in our range, and

equivalents for most other manufacturers' cells, we

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 460o

TYPE QVA 39
QUARTZ
ENVELOPE
SENSITIVE
DOWN TO
19oo AU.

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 too, Torrisdale Street, Glasgow, S.2

CINTEL

......00.11:37:G MT EED TRADE MARK
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SPEC/AL 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
COMPOSITION Deflection

Constant
per 'C. (d)

Resistivity
michrohms/cm.
cube at 20°C.

Maximum
Working

Temp. C.LowExpansion
°.;, Ni

High Expansion
-',, Ni

BIMETAL 140 38 20 14.0x10'8 75 300

BIMETAL 400 42 20 11.0x10-6 70 400

BIMETAL 15 36 100 9.7x10-. 15 200

Our Representative will call, or full technical data will be sent on request.

TELCON METALS
9 THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.T,,,,,) Head Office: 22 OLD BROAD STREET, LONDON, E.C.2. Telephone: LONdon Wall 7104

16v Enquiries to: TELCON WORKS, GREENWICH, S.E.I0. Telephone: GREenwich 3291

REGISTERED TRADE R KS

CABINETS

Technical Adviser:

C. H. DAVIS
59, BROMPTON ROAD

LONDON S.W.3

141" " T81. MANUFACTURERS

I4`I HALLAM, SLEIGH L, (HESTON LTP
WHINEY WORKS  BIRMINGHAM  4.

. '
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Ohl speefied

If you do not already know
about this unique cabinet
system, write for details.

PRWIULN

ESTABLISHED IBM

BRADMATfiC 

MAGNET IC TAPE
RECORDING EQUIPMENT

Bradmaster Model 5 Tape Desk
 Built to professions standards.
 Two speeds -31 and 7# inches per second.
 Easily adjusted for single or twin track recordings.
 Fast wind and rewind --full reel rewound in If 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 : 131in. x 154in. x 6fin. deep.

Price £41 (fitted with 5 R.P. heads)
or with 6 R.P. heads £42

Hi -fidelity magnetic sound heads :
type 5 R.P. (record/play head) E3 5 0 each
type 5 E (erase head) E3 5 0

Super fidelity magnetic sound head, type 6 R.P
(record/play head) E3 IS 0

Composite screening cans (constructed of steel
and mumetal) 4 6

Oscillator coils 8 0
Oscillator coil type 1.8 9 0
Plate coil type 1.114 9 0
Tape on 7in. reels, 1,200ft. :

Emitape type 65 Low Coercivity El 15 0
Emitape type H.60 High Coercivity El 15 0
G.E.C. Grade "A" El 10 0
Scotch Boy (Durex) MCI -III El 15 0

Amplifiers and Microphones supplied.
Trade Supplied. Send for Lists to the Solo Manufacturers,

BRADMATIC LIMITED
STATION RD. ASTON BIRMINGHAM 6
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 I

FERRANTI FERRANTI LTD MOSTON MANCHESTER 10; & 36 KINGSWAY LONDON WC2
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L2PW`'LL-ai

Leading Exporters of all types of Radio Receiving
and Transmitting Tubes. Current Production and

Ex -Government Surplus Special Purpose Tubes.
Over 400 types in large quantities, available

Ex -Stock. Suppliers to Foreign Governments,
Airlines, etc.

89,CHARLOTTE St, LONDON,W.I. Cables:
Phones:MUSEUM 9661 (51ines)

HALLECTRIC, LONDON

ralticte6
CAPACITORS

From MINIATURE TRIMMERS to
HIGH VOLTAGE

TRANSMITTER CAPACITORS

No. 19 1.)
Miniature Mica
Compression Trimmer
The 3 forms ill which this
compact variable capacitor is
available make it useful as a
miniature I.F. trimmer for
use in small coil packs, etc.
Na. 19. illustrated, is a dual
trimmer on a common base.
No. 19a is a dual trimmer with
a steel strip tapped 8 B.A.
ior mounting. No. 19g is a
multi -way trimmer in 2, 4. or

1 sections, banked in mixed
capacities to customers' spear).
tations. Each is tested for
insulation breakdown through-
out its capacity range at 250 v.
D.C.

Here are shown just two examples from the
comprehensive " Cyldon " range. For pre-
cision, stability, and long lite, "Cyldon"
superiority is recognised by all designers
and users of electronic equipment.

No. 25
Mica

Compression
Trimmer

Although
suitable for
very small
equipment, its
range of maximum capacities-up to 750pF.
-gives it wide application No. 25.
illustrated, is for chassis mounting or wire
suspension. (Illustration is of under side.)
No. 25g is a multi -way assembly for coil
packs, diced station trimming. etc., on a
mounting plate pierced for chassis or stand-
off mounting. In units of mixed capacities
to a maximum of six banks.

 Enquiries invited from Equipment
Manufacturers and Wholesale Trade only.

Full details of the complete "Cyldon" range and lis of Agents
) for Home and Overseas available from :he manufacturers

SYDNEY S. BIRD & SONS,LTD.
CAMBRIDGE ARTERIAL ROAD, ENFIELD,SAIDDX.

Phone infirVa' 2071-2. Grams. Capacity:infield.

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
CHOICES.

UNCLES, BLISS (Export) Ltd.,
139, Cherry Orchard Road, Eass 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
which can be used in direct comparison laboratory tests to give a complete
illusion of most instruments to a critical audience.
With an orchestra, the larger microphone distances influence the acoustics
of the recording so that the apparent sound source in the
recedes. Reflections from the back radiation add to the area of sound
so that it now appears to emanate from anopening of eight to ten square
feet.
The above is just one of the reasons why the Corner Ribbon Loudspeaker
gives an analysis of sound in natural perspective.

It is 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 E 35
in two units as illustrated

THE

CORNER RIBBON
LOUDSPEAKER

£83
controlled sole

A booklet describing the de-
velopment of this oudspeaker

s available on request

MANUFACTURING CO LTO
H UN T I N G 0 O N HUNTS T E 3 6 I
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FIELDEN PROXIMITY METER

In most applications it is unneces-
sary to establish physical contact

with the specimen.

AMPLIFIER
Variable

Sensitivity

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,
full scale deflection can be obtained for a 0.2%
change in terminal capacity.
For example, dimensional displacements, vibrations,
strains, surface irregularities, dielectric properties of
solids and liquids, certain moisture content and
coating thickness problems.

DE-
MODULATOR

"Unbalance'copacitance
produced between probe
and specimen.

fifidEA.
INSTRUMENTATION

OUTPUT
) HIGH Z

LOW Z

There is a FIELDEN INSTRUMENT
for most physical measurements.

Full details by return post from
FIELDEN (ELECTRONICS) LIMITED, " H " Block, Paston Road, Wythenshawe, Manchester

Also at LONDON, PENNSYLVANIA and MELBOURNE.

These

Rill.4,1114ut
B aff lette s

Baby

are fitted with £21716

LARGER Loudspeakers
than ANY similarly priced

extension loudspeakers !
Obtainable from all good Radio Dealers

Richard Allan Radio Ltd., Bafflette House, Batley, Yorks

TYPE HA ' 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 31--1
are provided. The tailstock supporting bar
is quickly detachable to allow large diameter
coils to be wound. The Type 11/1 machine
can be used as an Armature winder with
the addition of our Type A.W./1. armature
winding head. We can supply 6" or 12"
Face plates, 0-1", self centring Chuck and
a suitable Reel Holder for use with the
Type H/1 machine.

Please write for illustrated leaflets to

KOIEM. TD
73, UXBRIDGE ROAD, EALING, LONDON, W.5

Telephone EALmp 09E
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HIGH STA

* 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 neoprene 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.

DUBIL/ER
RESISTORS

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

054.
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FER1392,CCURE
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-
panying demand for increased E.H.T. supplies, the need for line
output transformers of the highest possible efficiency has been
greater than ever. Mullard 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
deflector 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.

A, tpeeified for oneertion
ff the Type 25 unit of the
TR.1196. also Type 18 and
reartinte Winn, rrr.

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 jETARIAZG9APAlfq
MULLARD LIMITED CENTURY HOUSE SHAFTESBURY AVENUE LONDON W.C.2.

MF376)

-for easy assembly

end dd. (stamps)
for zompiete
receiver circuits,
also lists of Coils
Coil packs and of
Radio :ompon:nts.

and whistle -free
reception. No corn-
pl icat ed wiring
circuits-just five
simple connections
for the OSMOR pre -
aligned Coilpack to
be installed - and
you're all set for
receiving ' Loud
and C ear.' All
'ypes available for
battery and mains,
with full instruc-
tions and circuit
I agrams.

OSMOR RADIO PRODUCTS LTD. (Dept. W.25)
BRIDGE 'IEW WORKS. BOROUGH HILL CROYDON SURREY

friephorte 0110 Y DO:' ',14819

QUALITY REPRODUCTION

065

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 14,000 oh ms at
1,000 c.p.s. 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
of all types of S. G.
Brown headphones.

SHAKESPEARE STREET, WATFORD, HERTS

.2,
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Adrattee type Iii Audio Signal Generator co

plelely covers the unusually wide range of 13 c/s to 50,000 c g.

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

service engineer  Accuracy ±1%. ±1 c/s.  Distortion less than

1% at 1,000 c/s.  Output from 200 microvolts to 20 volts with accuracy

of ±1 db.  Weight 14 lb.  Size 13f 10i"g 8"

FULL TECHNICAL DETAILS AVAILABLE
IN FOLDER S16/141 4

41 U010 ceneRpTo

The Advance ranze covers
15 c s to 3;0 Mc s

ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, E.17
'Phone: LARkswood 4366/7/8

B 1
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THE WAYNE KERR

Balanced measurements up to 100 M/cs
Unbalanced measurement up to 250 M/cs

DURING the last few years a number of techniques
have been developed for making V.H.F. impedance

measurements with an accuracy of I% 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.

Wayne
Kerr

Photo by courtesy Marconi's
Wireless Telegraph Co. Ltd.

LABORATORIES LTD., NEW MALDEN, SURREY Tel: MALtlen 2202

FOR GREATEST EFFICIENCY

AT

THE HIGHER FREQUENCIES

SILVERED CERAMIC

PRECISION
CAPACITORS

FOR TELEVISION, F.M., AND
ALL U.H.F. APPLICATIONS

Constructors', service replacement, and
all kit types.
High precision and laboratory types.

INQUIRIES INVITED

SPHERE RADIO LIMITED,
HEATH LANE, WEST BROMWICH.

41,

MODERN ELECTRICS LTD.,
164, Charing Cross Road,

London, W.C.2 'phone TEMple Bar 7587

Immediate delivery from stock
Export enquiries welcomed. Prompt attention to post orders.

TAPE RECORDERS
SOUNDMIRROR

Table Model E69 10 0

Portable Model E79 10 0

SIMPHONIC
213, complete C60 0 0
IA, (now booking
for January delivery 176 0 0

SCOPHONY-BAIRD
Complete with Mic-

rophone £58 5 6

TAPE
Soundmirror Tape LI 5 0
E.M.I. Medium and

High Coercivity El IS 0
Scotch Boy (Durex)

MCI -III El 15 0
Philips Tape E2 0 0

E.M.I., G.E.C. and
Durex spools 4 0

" Magnetic Recording "
by S. J. Begun, post
free El 6 0

CONNOISSEUR
2 -speed Motors £22 18 8

CONNOISSEUR Pick-ups.
Std. and Micro-

groove £10 0 8
Standard E4 II 5

ACOS L.P. and Std
heads E2 3 4

DECCA Pick-up £3 15 4
DECCA Crystal, L.P

and Std. heads L3 19 2

DECCA XMS Mag ,
interchangeable
heads E7 0 0

DECCA MOTORS,
33) and 78 r.p.m E3 14 4

& 78 r.p.m E7 3 4
PLESSEY 3 speed

Auto -Changer unit £23 13 0
COLLARO 3 - spd

Auto Changer unit
with 2 heads £17 16 2

TEST GEAR
AVO

Models 7, 8 £19 10 0

D.C. Minor E5 5 0

Uniminor (10 10 0

Electronic Test
Meter E40 0 0

Wide Band Sig
Gen. E30 0 0

Valve Tester £50 0 0

Univ. Bridge L26 0 0

PIFCO
Radiometer El 7 6

TAYLOR
ALL TAYLOR TEST GEAR IN
STOCK. Still available on H.P.
Send S.A.E ior catalogue and
terms.
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The EDISWAN

The Ediswan ES85 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.

rating
Filament voltage (volts) Vf 10
Filament current (amps) If 3.25
Maximum Anode voltage (kv) Va (Max) 1.25
Maximum Anode Dissipation (watts) Wa 85
Mutual Conductance (mA/V) gm 4

*Amplification Factor 12.5
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.

CEDISWAN

Further details of
this and other

Ediswan Valves are
available on request.

SPECIAL PURPOSE
VALVE S

THE EDISON SWAN ELECTRIC COMPANY, LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2
Member of the A.E.l. Group of Companies EV63
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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:-

S zlocia
ed SHE -MAN

-SKEE)

(pronounc

S 1

ELECTRONIC
ENGINEER & STOCKIST

95, STRODES CRESCENT, STAINES, MIDDLESEX
Telephone: STAINES 3971 Telegrams: " Shemanskee " Staines.

PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND

WHOLESALE & EXPORT ONLY

CABINETS
Beautifully polishes
Walnut with Rumanian
Birch grille and feet.
Lid interior felted. Tos
plate cut out for gramo-
phone unit. Recessed
escutcheon plate fitted
in side for volume
control. Access trap-
door in base. Rubber
non -scratch feet. Sub -
baffle for 6fin. loud-
speaker. External 16 x
14 x 12in. deep. In-
ternal 15 x 13 x 7in.
below top plate, 3in.
above to lid. Solid and
finely built.

f3. 10. 0.
Each, incl. Purchase Tax
Packing & carriage extra

GRAMOPHONE UNITS FOR TOP PLATE AVAILABLE

Send details of your requirements to

N. MIERS
& CO. LTD.

115 Gower Street, London, W.C.I

'Phone : EUSton 75IS. 'Grams . Miersco, Westcen

SIGNAL GENERATOR TYPE 10. 100 Kc/s-100 Mc/s

Price £7 . 10 . 0
The accuracy, reliability and comprehensive specification, are some of
the reasons why the TYPE 10 has achieved such outstanding success.

100 Kc/s 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 variable condensers,
100pf., 500pf., and 1000pf., price 42/- each.
Obtainable only direct from the manufacturers. Send or fur technical
details or call at address below.

HOMELAB INSTRUMENTS LTD.,
68a, COBDEN ROAD, LONDON, E.II

Telephone : LEY 5651
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THE

 Finger-tip selection
 Positive segregation
 Carries complete range in

minimum of space

STORAGE UNIT
is designed to provide a comprehensive range of resistors
for research and experimental laboratories and small
production units. It is supplied free with an initial
purchase of

180 Type R Resistors (Order L SUCD
or 240 Type T Resistors (Order LSUC1)

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

700
LABpak'd

RESISTORS
10 ohms - 10 megohms
in a Space 12" v 4" x 4'

The LABpak (card) carries the
resistors

The FREE unit stores the cards

RESISTOR SPECIFICATION
Max.

Ref. Type Loading Volts Range Dimensions

T }-watt i-watt 250 10 ohms
to

I" x
R }-watt I -watt SOO 10 megohms x

Tolerance available ±20%, ±10% ±5%

THE RADIO RESISTOR COMPANY LTD.,
please send to : 50, Abbey Gardens, London, N.W.8. Tel.: Maida Vale 5522
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Se.e.
QUARTZ CRYSTAL

UNITS

re
coomottatt4SIS

YOU CAN'T BUY 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 are the best obtainable, for

they are the most critical components.

SALFORD ELECTRICAL INSTRUMENTS LTD. SALFORD 3. LANCS
A SUBSIDIARY OF THE GENERAL ELECTRIC CO LTD. OF ENGLAND

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 cassette
(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 mechanical 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. Available in two models : (a) 3tin. per sec., giving
30 minutes recording ; (b) 7iin. per sec., giving IS minutes
recording. PRICE E24. 0. 0.

For further particulars write to:-
PHIDELITY MAGNETIC PRODUCTS LTD.
65-66 CHANCERY LANE, LONDON, W.C. 2.

Telephone CHAncery 4342

111111111111111111111111111111111111111111111111111111111111111111111111111I1111111111111111111111111111111

II POSIME

With this Book
you can
WIN £25

All you 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

words 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
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 consented to act as adjudicator.

- RULES-
This competition is open to readers in any country.
The adjudicator's decision is final. NO CORRES-
PONDENCE can be entertained. ENTRIES will not
be acknowledged or returned. The Publishers,
Wharfedale Wireless Works reserve the right to use
or reprint any of the prize-winning essays. No
employee of Wharfedale Wireless Works nor anyone
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

PRIZES
IN EACH SECTION

1st Prize

£25 . 0 . 0
2nd

1 0Prize

3rd isPrize

10 Consolation Prizes
of El each making a
total of f100 that
must be won.

WHARFEDALE WIRELESS WORKS
BRADFORD ROAD, IDLE, BRADFORD, YORKS.

Telephone IDLE 461.
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DUREX ABRASIVES LTD. wish to announce
that as from June 14th, 1951, the name of the
Company has been changed, and is now the
MINNESOTA MINING & MANUFACTURING
COMPANY LTD. Identification will be as
before, except that the words "Scotch Boy "
will be used instead of " Durex " as a prefiX 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, the change is in

name only.

SCOTCH BOY°

TAPE

ANOTHER PRODUCT

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.

V ITAVOX
LOUDSPEAKERS AND MICROPHONES

VITAVOX LIMITED WESTMORELAND ROAD
LONDON, N.W.9 Telephone : COLindale 8671-3

Why do it the Hard Way?

If you are building a
prototype or doing

a pilot run -
YOU'LL NEED

CONDENSERS - RESISTORS - VALVES

METERS - CHASSIS - PANELS - JACKS

PLUGS - SOCKETS - WIRE - SLEEVING

COAXIAL CONNECTORS - HI. STAB -

VITREOUS RESISTORS - ETC. - ETC.

BUY IT ALL UNDER ONE ROOF and

CUT OUT PAPER WORK AND DELAY

TELE-RADIO (1943) LTD.
177, EDGWARE ROAD, LONDON, W.2
Phone : PAD. 5606

PAD. 6116
Shop Hours :

Mon. -Sat. 9 a m.-6 p.m.
Thursday 9 a.m.-1 p.m.

A

workshop
in your

 pocket !

Bitone Reproducer, Model
6201, Please write for more
details if you are interested.

THE TELEVISION AND
RADIO SERVICE ENGINEER'S
MASTER TRIMMER KIT

Contains:
1 Screwdriver.

1 End Trimmer. 1 Set of Feeler Gauges.
1 Side Trimmer. 1 Set of six Box Spanners
1 Yaxley Switch Contact from 1 to 8 B.A.

Adjuster. 1 Set of four Spanners
1 Low Capacity Trimmer. from 0 to 8 B.A.

In durable black crackle finish metal case.

Export enquiries invited
SEND YOUR ORDER TO:

J. & S. NEWMAN LTD.
100 HAMPSTEAD RD., N.W.1
Tel.: EUSton 5176/7
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Rai I I gkwil,N [WENO WON
HEAD OFFICE AND MAIL ORDER (D E P T. W.W.)

207 EDGWARE ROAD, LONDON, W.2
Open every day until 6 p.m., including Saturdays. Closed I p.m. Thursdays.
TERMS OF BUSINESS :-CASH WITH ORDER OR C.O.D. OVER £1.
Please add I 6 for post orders under 40 -, I - under 20 -.

Phones :
AM Bassador
PADdington
PADdington

4033
3271
3272

BRAND NEW RI155 RECEIVERS
in original cases, complete with 10 valves, £12 10 -
7,6 packing and carriage.

BRAND NEW RI355 RECEIVERS
In original cases, as specified for the "Inexpensive
Televisor," complete with 11 valves, £21151-, 7/6 packing,
and carriage.

HEADPHONES
Balanced Armature Low resistance.

5 11 set; Type 2. 7'11 pair.

High Resistance. 12 6Pair.
Moving Reed Type 1, 8'11 Pair.
Lightweight High Resistance. 14.6 Pair.

TRANSMITTER RECEIVER TYPE TR9H
Consists of Transmitter type T1396 and Receiver R1139
in one case. This is a 9 valve Battery operated Unit
covering 4.3 Mcis to 6.6 Mete. Crystal controlled, cern.
plete with valves. 50.- plus 716 packing and postage.

TANNOY HAND MICROPHONES
With switch in handle. CU, plus pack, poet and insur-
ance 2/ -.

ADJUSTABLE BENCH LAMP
Complete with flex, lampholder. and reflector. 25:-,
Postand insurance 01..

POST OFFICE DESK TELEPHONES
Complete with screened lead and plug. Brand new in
maker's carton 128, post and insurance 1 6. Special
quotations for quantities.

BURGOYNE SOLDER GUNS, 7S/-.

THREE-PIECE AERIAL
Ex -1.1.8.A. copper -plated steel, highly flexible with
non-stick screw joints, tapering lln. to lie. Brand new
in container, 6V. packing and carriage 1/6.
InsnlatedBase, 216.

MAINS NOISE ELIMINATOR KIT
Two specially designed chokes with three smoothing
condensers with circuit diagram. Cuts out all mains
noise. Can be assembled inside existing receiver, 6/ -
complete.

PREMIER TELEVISOR CABINET FOR
I2in. TUBE TELEVISOR

A handsome walnut finished cabinet. Primarily designed
for our own Kits. They are quite suitable for most of
the Idts published in the various Radio periodicals. For
this reason the holes for control knobs have not been
drilled. A baffle board suitable for a 10in. Loudspeaker
is provided. Outside dimensions 331in. high, 201in.
deep, 16in. wide £919/.. plus 7/6 packing and carriage.

BUILD A PROFESSIONAL LOOKING
RADIO AT LESS THAN HALF

TO -DAY'S PRICE
We can supply all the parts to help you.
Bakelite Cabinet(Brown or Ivory)
Packing and Insurance
Punched chassis,3-valve plus rectifier T. R.F.
Engraved Glass Dials.180580 and 800.2,200 m.
With station names, new wavebands. T.R.F.
floilz,180-550, 800-2,200 metres, pair
Drum (ain. dime.)
Driving head
Double pointer
Spring
Nylon cord (yard)
Dial Front Plate 2 ri
SEND 1 FOR EASY TO FOLLOW POINT TO
POINT DIAGRAMS AND CIRCUIT DIAGRAM
which shows you how YOU can build the Receiver illus-
trated above.

17/6
2/6
3/9
1/-

6
1'-
1 -
4d
3d.

THE COMPLETE KIT
to construct a 3 valve pins rectifier TRF Receiver for
use on 200/250 v. A.C. mains can be supplied at

£8/9/6 plus 2/6 packing and carriage.
Each Kit is complete In every detail, nothing has to be
made or improvised. Easy to follow, point to point
diagrams are supplied, making construction very simple.
The Dial is illuminated and the Receiver housed in a
Bakelite Cabinet size 12in. x 5in. x bin. 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.

SENSATIONAL OFFER

The famous Dulci Midget Receiver for me on either A.0
or D.C. mains, 200/250 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 cabinet.
Size nin. length.

din. height.
31in. depth.

This receiver is fully covered by the manufacturer's
guarantee.
Price £8/15'-, carriage paid.

THIS OFFER CANNOT BE REPEATED

BATTERY CHARGER KITS
All incorporate metal rectifiers. Transformers are
suitable for 200/250 v. A.C. 50 cycle MALNIS.
Cat. No.
2002 Charges 6 volt accumulator at 1 amp.

Resistance supplied to charge 2 v
accumulator £1 2 8

2003 Charge 412 volt accumulator at 1 amp. £1 7 6

SUPER QUALITY TELEVISION MAGNI-
FYING LENS

To suit sin., bin., or Tin. Tubes. Increase picture size
considerably. 25'-emb.

SPECIAL OFFER OF PLESSEY GRAMO-
PHONE UNITS at almost half price
The Motor, Tone arm, and Magnetic Pick-up is in one
Unit, with Automatic stop and start.
For use on 200/250 v. A.C. mains 30 cycles. Limited
quantity only. £411116. plus 0/- packing and carriage.

BRAND NEW CAR BATTERIES

Delco-Remy in
original cases.

6 v. 90 a., £4/15/-.
plus 7/6 carriage and
packing.
6 v. 100 a.. £411716,
plus 7/6 carriage and
packing.
6 v. 140 a.. £5/10/,
plus 7/6 carriage and
packing.

12 v. 85 a., British made, £5 10/, plus 7/6 carriage and
packing.
6 v. 170 A.. in teals case, 251.01-, plus 7/6 carriage and
packing.
6 v. 11 -plate British made, £3- 17/6. Plus 7,16 carriage
and packing.

GRAMOPHONE UNITS
Connoisseur 2 -speed Gram Unit, less pick-up £20 19
Pick-up and 2 heads for above £9 6
Conrad Rim Drive Gram Unit, less pick-up
78 r.p.m.
Conrad Rim Drive CeramUnits, 33 r.p.m.
Dacca 3 -speed Rim Drive Gram Unit, less
pick-up
Decca single -speed Rim Drive, less pick-up
Collaro auto -changer 3 -speed unit with
crystal for long playing and standard record-

Collaro single speed auto -changer unit,
78 r.p.m. maghead mounted on metal stand
Plessey auto -changer unit,3-speed maghead,
plays mixed records

3
4

£4 103
£4 7 5

£7 3 4
£3 14 4

£18 14 1

£16 10 0

£23 13 0
Collar° rim drive unit, maghead 78 r.p.m... £6 11 4
Please add 3/- extra for packing, carriage and
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 gin. C. R. tubes at 8:6 each.
gin. White Masks 9,8. 12in. White Masks 16,11.
Round or flat faced.

SORBO RUBBER MASKS. GREY FELT
FINISH (NEW ASPECT RATIO)

9in.,5(s ; 12in., Wt.

P.M. MOVING COIL LOUDSPEAKERS
(3 ohm voice coils)

21in. Goodmans 15/-
3in. Plessey 15/-
51n. Plessey 12/6
5in. Truevox 12/6
5in. Rola 13/6
gin. Truevox 12/6
gin. Plessey 1416
Igin. P.R C 27/6
12in. Truvox 70/ -

ACCUMULATORS
By world-famous maker, 2 volt 10 a.. 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 R 0 AD , W.2. "

" We cannot accept responsibility for, or guarantee of any kit or component sold as a Premier product by firms other than ourselves."
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Listen to the radio in EVERYroom
for as little as

WHITELEY

ONE Stentorian Speaker will enable
you to enjoy perfect listening in every room.
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 -. Reproduction
is, in most cases, better than that given by
the set itself.

Send for leaflets or, better still, ask your
usual dealer to demonstrate:

EXTENSION SPEAKERS
ELECTRICAL RADIO

made to measure ...

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.

RE@RD
MAKERS OF MANY OTHER
FINE INSTRUMENTS.

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.I Phone : Abbey 5148 & 2783

Grams . "Cirscale" Sowest, London. Cables: "Cirscale " London

C O. L T D

 Illustrated 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.

MANSFIELD NOTTS

Hear yourself speak ==

TAPE RECORDER

on the S.R. MAGNETIC

£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 instrument
in its craftsman -built veneered
Cabinet is available for delivery
in approximately 5 weeks from
date of order at L48, plus IS/ -for
packing and carriage-but please
order early as we anticipate a
large response in view of the
quality 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 200/250 volts.

MADE BY

SOUTHERN RADIO
(WORTHING) LTD.

DOMINION ROAD, WORTHING, SUSSEX
Tel.: Worthing 2507
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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
(1) HEAVY CAST IRON TURNTABLE, accu-

rately balanced, ensures freedom from
' wow.'

(2) TWIN DUAL SPEED FRICTION DRIVES
designed to reduce vibration and ground
noise to a minimum.

(3) ROBUST MILD STEEL BASE PLATE 4'
thick ensures rigidity, stability and free-
dom from vibration.

(4) GROOVE SPACING CONTROL gives con-
tinuous adjustment of pitch when cutting
outside/in or inside out.

world.

S) GROUND STEEL LEADSCREW HOUS-
ING TUBE provides a generous cutterhead
arm hearing free from side -play.

(6) HAND OPERATED TRAVERSING CON-
TROL provides easy scrolling off and
scrolling on.

(7) PATENTED ELECTRO MAGNETIC
CUTTERHEAD with built in equaliser,
possessing exceptionally stable charac-
teristics.

(8) CHANGE SPEED LEVER provides instan-
taneous change to either 78 r.p.m.or33

Full details and technical data on request.

MSS  RECORDING COMPANY LTD
POYLE CLOSE  COLNBROOK BUCKINGHAMSHIRE TELEPHONE COLNBROOK 284



44 WIRELESS WORLD DECEMBER, 1951

till

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, E7, includes postage, etc

* 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 you now for the FIRST TIME in MAGNETIC RECORDING

A Two -Valve Tran%lator
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 translator
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 L12 10 - ready for use on 230 A.C. Other voltages to order.

The Diamond Tape Recorder.
Two speeds (Diction 2 hours,
Music I hour). Twin tracks.
Fast forward wind and fast
rewind. Strongly built for hard
work. Can be used with any
conventional amplifier or the
translator. L25, including choice
of tape, Diamond, Scotch Boy,

E.M.I., G.E.C.

PARK RADIO OF MANOR PARK

Recording playback and erase heads for home assembly.
Bandeau Type 7,6 pair. Record/playback and erase. Kit
contains all parts and instructions.
Cassette Type 30'-. Contains both record/playback and erase
heads in one housing. The heads can be changed about ac-
cording to tape direction (erase should preceed record head).
Gaps are adjustable. Cores are stacked mumetal half width
for 2 -way tracking. Bobbins ready wound Hi or Lo impedance
to choice.

Oscillator coils 6/6. For generating 45Kc supersonic bias
current and erase current. Primary and secondary windings
for Hi or Lo impedance heads.

DISTRIBUTORS FOR JUDGE INDUSTRIES
783 ROMFORD ROAD, LONDON, E.12

Phone ILF 2066
for demonstrations by

appointment only

B.P.L. TEST SETS
NOW AVAILABLE

AT NET PRICES
B.P.L. UNIVERSAL TEST SET

15 - 18 - 6

B.P.L. SUPER RANGER 1,000 LOT.
113 - 10 - 0

B.P.L. SUPER RANGER 20,000 a/v.
115 - 10 - 0

Prices include postage and packing
and are applicable to Home Market

only.

Send your order direct to:

BRITISH PHYSICAL LABORATORIES
HOUSEBOAT WORKS, RADLETT, HERTS

Tell.: Radlett 5674-5-6

The WILLIAMSON AMPLIFIER
(MODEL D)

Individually built by craftsmen to laboratory standards, our latest
version of this already firmly established design sets new standards
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.
amplifieritone compensation unit of extreme versatility, which
features accurate compensation for all types of recordings.

PRICES :

" RD Williamson amplifier - Model D " £29 0 0

"RD Williamson pre-amplifier/tone compensation unit- E9 17 6

(Engraved control panel, 10,-)

Detailed specifications of both units will be forwarded on request.
TRADE AND EXPORT ENQUIRIES INVITED. (Details of semi-
tropical units available).

ROGERS DEVELOPMENTS Co.
" Rodevco House," 116 Blackheath Road,

GREENWICH, S.E.10.
Telephone : TIDeway 1723.
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GOVERNMENT SURPLUS ONOON CENT -RA
RADIO STORES

TELESONIC 4 -VALVE BATTERY PORTABLE
Fixed Range.. Type YA4915

Includes three XH and one XP Hivac midget
valves. Can be adapted 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 5} x 7 x 2in.
Weight 41b., less batteries. Carr. and 46/_
packing 2/6.
(Illustration shows chassis partly removed
from cabinet.)

NEW NIFE ACCUMULATORS. 2.5v. 2}
amp./hours for 8 hours. Size 3 x X llin.
(Flat) 6/6. Post and packing 9d.

A Fine Opportunity!
New INERT CELL
ACCUMULATORS

or charging
required. Suitable for battery
sets, electric bells, etc. 1.5 v.
2/10 each. Post free.

VIBRATORS
2 -volt, Type R76C. 7 -pm self -rectifying.
Output 200 v. at 60 mA. Made by Electronic
Laboratories Inc., 7/6.

Mallory, Type 650, 6 -volt 4 -pin American
base, //6.
Mallory, Type G629C. 12 -volt, 4 -pin American
base, 7/6.

COSSOR DOUBLE BEAM 'SCOPE
£47.10.0 Carr. Paid.

UNISELECTOR SWITCHES
0 i I ,,,,,, 4 -bank, full wipers,

i't ,411 "fit
3T/6.

6 -bank, half -wipers,
27/.

11.715411kWelel.' 14- 3 -bank, full wipers,
7. e , 10/S.

T ilIngavaeutovaiiirioatuisc atupnipinicgateiLiornws,itinscelluede--

tion, etc. Operates on 25-50 v.

EX-R.A.F. VISION UNIT No. 62
Complete with VCR97 Tube, 3 VR65, 13
CV118, 1 CVR54, 1 EA50, 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

Please Note: All carriage charges relate to

Special Offer!

PHILCO 5 -VALVE
Reconditioned

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.G. or
A.C./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 Moog' incorporating
two -speed tuning and provision for normal

aerial or dipole. Medium or dark walnut cabinet,
size 14 x 20 x Really excellent performance.

115/-
LARGE TABLE MODEL in light walnut
cabinet only, size 19 x 16 x 101in., 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.

1 32/ JUNIOR ow LUXE TABLE MODEJ. in
light walnut with dark walnut banding,

size 17 x 14 x lOpn., and attractive bronze metal
speaker grille. Extremely selective, brightly
illuminated 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 141 x 10in. Available in
either light or medium oak. Very nice tone. Receives
all British and European stations. An absolute
gift at only 96/- 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
stock at normal retail price.

WESTINGHOUSE BATTERY CHARGERS
Size 16 x 16 x 22in. A.C. 200-250v. 50 cycles. Output
6-8v. D.C., 32 amp. Weight approx. 1401b. Price
Carr. and Pkg. 20/-. £20.0.0

Size 16 x 14 x 12in. A.C. 200-250v. 50 cycles. Output
D.C. 185v. 0.75 amp. Weight approx. 501b. Price
Carr. and Pkg. 15/-. 28.15.0

WANTED
GOOD NEW or USED

EQUIPMENT
AR88's

D.B. 'SCOPES
METERS

and all kinds of
TEST GEAR,

CONVERTERS, ETC.

DELIVERY FROM STOCK

PHOTO ELECTRIC
CELLS.

Type CV143
Small infra -red
image glass
converter, tube,
50-100v. Suitable
for all4/6purposes.

1
N.B.-We can-
not enter into
correspondenceregarding
these cells.

MARCONI De Luxe 8 -VALVE
Motor Tuning Press Button

ALL -WAVE TABLE RADIO SUPERItET
Output 8 watts from 6L6 and High Gain l'ick-
up input. In use with the latest high fidelity
types. Together with a host of Push -Button
Stations this makes a most useful receiver.
You can cruise round the dial on the motor
tuning.
This type of set is not available on the Home
market and we are fortunate in being able to
offer it to readers.
Complete with makers Inspection Book.

Plus 27/6 carriage and packing. 228.0.0

MAP READING TORCH. Powerful magni-
fying lens, Sin. 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 11 x 6 x 6in. Weight
approx. 12 lb. 60/-

4 -VALVE (Used) SUPERHET
UTILITY RECEIVERS

Medium Waveband Only

Four valves, P.M. Speaker, complete in pine
wood cabinet size 18} x 12 x A.C. mains
200/250 volts. In good working ADA in
order. Plus 7/6 carr. and pkg. dew. I VA,

Inland Orders only We do not issue lists or catalogues

LONDON CENTRAL RADIO STORES, 23 LISLE 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, 142 I6s. 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 ; IS,'- radiogram.

DON'T WASTE TIME -JOIN OUR MAILING LIST

75 BELLENDEN RD., PECKHAM, S.E.15 Phone RENown 4904

The BIJOU
This ever popular
Wharfedale speaker
combines attractive
appearance, handy
size and moderate
price. Fitted with
the Standard 8"
Unit. Handles 3

watts
Hand polished
Walnut and fitted
with volume control
and 5' of P.V.C.
flex. Weight 5/lbs. Size : 12

x 10" x 5i".

ALSO AVAILABLE IN

LIGHT MAPLE VENEER
AT SAME PRICE

90'-

Wharfedale
WIRELESS WORKS

BRADFORD RD., IDLIE, BRADFORD, YOR KS
Telephone : IDLE 461

5 valve 3 wave-
band chassis for
A.C. or A.C./

D.C. Not a kit, fully tested, complete with valves
and 8" speaker. E9 I7s. 6d.

5 valve 3 waveband table model, 4 watts
output, 8" speaker. Few only, A.C. and A.C./D.C.
Full size walnut cabinet, 115 I6s. 6d.

 !MIME  111MMIllf 

raPORT & WHOLESAL11
Valves Receiving *Valves Transmitting I

Tubes Cathode Ray

Both British and American makes. Govt.

surplus and regular types, including

special purpose tubes. No dollar ex-

!"

penditure involved. We can offer rapid

of the largest in England.

One

1

delivery from our ample stocks.

1

Large stocks of :-
P.M. Speakers Transformers

Condensers, etc.

V.E.S. WHOLESALE SERVICES LTD.,!
I I GUNNERSBURY LANE, W. ACTON, W.3.

Telephone : ACOrn 5027 (3 lines).
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THE liefi WINDSOR
TEST METER

Price 116 . 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.

RANG
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.

20, 000 o.p.v.

MODEL 7 7A

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 LIST 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.

ES
MILLIAMPS D.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 of radio and television test gear.

TAYLOR ELECTRICAL INSTRUMENTS LTD.
419-424 MONTROSE AVENUE, SLOUGH, BUCKS. Phone : SLOUGH 21381
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EXCEPTIONAL OFFER
( EXPORT ONLY)

UNUSED U.S.A. RADAR EQUIPMENT
TYPE S.Q.
TYPE S.G.A.
TYPE S.G.I.

A.M. RADAR EQUIPMENT
TYPE H2S.

All equipment is tropical packed.
Complete range of Equipment, Stock and
Tender Spares ; large stocks available.

Reconditioned, with A.I.D. Certificates.

INSTALLATION AND MAINTENANCE SERVICE AVAILABLE

MUTAT AIORGAA & CO. LTD.
'PHONE 840, 841, 842. poOLE
'GRAMS 'SERVICES, POOLE' DORSET

You're CERTAIN to get

it at ARTHURS !"
*VALVES : We have probably the largest stock of
valves in the country. Send your enquiries.
AVO METERS IN STOCK.
Avo Model 7 E19 I

Avo Model 8, high resistance [19 I

Avo Model 40 LI7 1

Heavy Duty E13 I

Avo Minor, AC/DC model LIO I

Electronic Test Meter E40
Signal Generator E30
Valve Characteristic Meter E50
Universal Bridge E26

* Cossor Oscillograph Model 1035 E135.0 0

TAYLORS METERS. List on request.
DECCA PICK-UPS E3 15 5
DECCA HEAD a 19 2
ADAPTOR for Gerrard 3 8

All goods offered subject to price altera-
tions and being unsold.

LONDON'S OLDEST LEADING
RADIO DEALERS

VALVE WIA"U5AL!
!dullard

..

14"" Part 2,

1."t1. 1 letube
a a

grime[ -
Radio v solace-

My elnt

d:1933-49, 2 6
eachYost 8d

extra'

far ratauvo

LTD. Terms C.O.D.Poops: ARTHUR GRAY.
cr cash with order

Our Only Address. Gray House,150/152 Charing Cross Rd.,
London, W.C.2 TEMple Bar 58314 and 4765

ELECTRICAL, TELEVISION & RADIO ENGINEERS

EST.
1919

HIGH GRADE LABORATORY EQUIPMENT

REBUILT AND GUARANTEED AS NEW

SIGNAL GENERATOR TYPE T.F.144G

WE HAVE A COMPREHENSIVE STOCK
OF WHICH THE FOLLOWING IS A

SMALL SELECTION
Valve Voltmeters Type TF4288 Signal Generator Type TF144G

TF517F
TF390Ct

804B

Oscilloscope Type 208 Dumont ., ,,

Oscilloscope Type 224 Dumont
Frequency Meter BC221AK

G.R. Standard Air Condenser Type 722-FS5

For further particulars of this and other high-grade
electronic instruments, write to :-

HATFIELD INSTRUMENTS
175 UXBRIDGE RD., HANWELL, LONDON, W.7

Telephone EALING 0779
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1011'11 FIND la. GEAR
AT

1 011 NEED

'THE RADIO
CENTRE!

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.O.S.

EASY -TO -BUILD' KIT :
THE QUALITY GRAND AMPLIFIER
 Frequency Response ± 0.5 db  Treble boost/cut.
30 c/s-12 kc/s.

Distortion 0.45% total at
1,000 c/s for 8 watts.
 Maximum power output 10

watts.
 High gain input.
 Low gain input.
 Bass boost/cut.

Complete in kit
form with all
valves and com-ponents, complete carriagepre -drilled paid.
chassis, down to
nuts, bolts and
solder, etc. Sup-
plied with com-prehensiveillustratedconstruction
manual.

 Negligible phase shift.
 20 db. Negative feed back.
 3, 7.5 and 15 ohm outputs.
 Neg. feed back loop incorporates

output transformer, p.p. output
stage, phase inverter and driver.
 For A.C. mains.

£9.19.6

H.P. terms £3
down and 12monthly
payments of 15/-.
Instruction
manual only 4/6,
post free.

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 ! (Cost credited if kit is eventually
purchased.) Better still, call and see the Quality Grand demonstrated
without obligation in our showroom.

Suitable associated equipment is advertised below.

RADIO FEEDER -TYPE RF1
Designed for use with A.C. operated
amplifiers, the Radio Feeder RF1 employs
a two -stage T.R.F. circuit giving a high
quality output. By the use of high -
gain pentode valves, sensitivity is such
that the unit can be operated In areas of
only moderate signal strength. Like
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.

Instruction Manual (containing full details) 2/-. £2 12 6RF1 Feeder Unit Kit with Manual

LOUDSPEAKERS Cash
MILNES
Super 10in. Chassis
EXTENSION SPEAKERS
RM in plastic cabinet with volume

control
EKCO ES 115 in plastic cabinet

Various colours
BAKERS
12in. Triple Cone
18in. Duplex
12in. Single Cone
VITAVOX
K12/10
WHARFEDALE
Super 8 cs
Bronze 10in. (3 or 15 ohm)
W.B. STENTORIAN
Duplex with trans
GOODMANS
Audiom 60

ELECTRIC TOOLS

H.P. 12
Deposit Monttay

Payments
£12 12 0 £3 12 0 18 4

£1 19 11 (plus 2/6 cart.)

£2 17 6 (plus 2/6 carr.)

£8 5 0 £2 15 0 12 6
£12 12 0 £4 12 0 16 8

£6 15. 0 £2 15 0 10 0

£8 10 0 £3 0 0 12 6

£4 7 6 -
£3 2 6 -
£7 15 0 £2 5 0 12 6

£8 12 6 £2 12 6 13 4

Accredited dealers for Wolf and Handy Utility. We can supply any
type on hire purchase terms.

MOS
MAIL 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 RC5II 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
desk £16/10/0 or £5 down and 12 monthly payments of 22/6.
THE COLLARO 3 RC5II 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 LUXE 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 1 -SPEED AUTO. OR
3 -SPEED NON -AUTO.
£31/3/6 or £10 down and 12 monthly payments of £2.
THE DECCA MU/0. 75/- or 20/- down and 12 monthly paymenst of 7/9.
THE DECCA 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 !
THE 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 " SIMPHONIC." £60 or £20
down and £3/15/0 per month (12).

MOTORS by BSR
Type FP10 38/-. SRI 32/-. SR2 25/-.

MOTORS by Collard
with cooling fan. 42/- or matched
pair 84/-.

INCREASED RANGE OF
TAPES !
E.M.I. 1,200ft. high or low
coercivity 35/- reel. 600ft. low
coercivity 21/- reel.
G.E.C. 1,200ft., 30/- per reel.
SCOTCH BOY. 1,200ft., 35/ -
per reel.
PHILIPS (homogeneous). 40/ -
per reel. Spare 1,200ft. spools 4/6.

OSCILLATOR UNITS
Lane type OC/1 Erase and bias
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
any type, i.e., Playback, Record/
Playback or Erase.

MANUALS
" Magnetic Tape Recording, " by
Begun, 25/-.

MICROPHONES
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/ -
down and 12 monthly payments of
11/6.

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 Cl2B. £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

RESISTORS
HIGH STABILITY, close tolerances 1, 1, 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

various colours m.m.-20 m.m.

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 3977/8 Grams: "Radiotrade"

CONSTANT VOLTAGE
POWER SUPPLY UNITS

MODEL 101-C

Output : 250;'400v. 0.250mA max.
Stability : Better than 0.1%.
Output Impedance: Less than I 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.

the A C.poweryou require

from your D.0 supply

DCIA.C. CONVERTER
Models for Electric Gramophone from £8, plus 10%

 Radio -grams and
Autochange Radio -grams
(inc. 3 -speed motors)

 Radios
 Televisions, etc.,

from £10.15.0, plus 10%
Input, 6, 12, 24, 32, 50, 110 or 200/250V. D.C.
Output 230V. 50 or 60 c/s.

Descriptive hteratureW.W. 10 from the manufacturers:-
NEW CHAPEL ROAD, HIGH ST., FELTHAM, MIDDX.

Tel.: FELtham 4242.
Service Dept. 57 Forcess Road, London, N.W.5. Tel.: GULliver 5165.

Overseas Enquiries ,o neares. Organisation Depot.

Models for
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Zets have

6P011001
ACAm

Whatever your
favourite piece of music,
the Soundmirror will
record it and play it
back for you again and
again. There is no end
to the thrills which this
new magic entertainer
can bring. It will record
the humorous patter of your lavourite
comedian, the art of the orator, the
fun of a party or important family
occasions like weddings.
It 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 . 10 . 0 exclusive of microphone.
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.

IP

THE

0!111 mirror
MAGNETIC TAPE RECORDER

Now available in England-the
book "Magnetic Recording"
by Dr. S J. Begun. A com-
prehensive treatise. Price 251-,

postage 9d. extra

Call on your local radio dealer
and hear your own voice re-
corded or write for literature
or a demonstration by appoint-
ment to thy manufacturers.

THERMIONIC PRODUCTS LTD.
(Division SM/WW), Hythe, Southampton. 'Phone : Hythe 3265

London Showrooms : Morris House, Jermyn Street, S.W.1
Telephone  Whitehall 6422 (5 line.:). Sales and Service Centre.,

Manchester Birmingham. Bristol, Leeds. Newcastle, Glasgow, etc.

N T 2
6 75
mm
DIA
MAX

27.0
mrn MAX

15.0
mm

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

80 V.

60 V.

0.06W.

I mA.

?JYlAc
THE SCIENTIFIC

VALVE
BRITISH MADE

GREEN HILL CRESCENT
HARROW -ON -THE -HILL, MIDDX.

Telephone : HARrow 2655
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Power supplies :
200 - 250 Volt. 50 c s

SELECTIVE

TRANSMISSION
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 Kc s
whichever is the greater.

Range of measurements;
through levels + 10 db to - 61.5 db

or terminated levels 10 db to - 81.5 db
referred to I mW in 75 ohms

BRITISH COMMUNICATIONS CORPORATION LTD.
GORDON AVENUE, STANMORE, MIDDX.

Telephone : GRIMSDYKE 2266 Cables . DISC, STANMORE

5E to&RI7D10/7t
Belling -Lee 5, 7 and 10 -pin plugs and sockets.
465 k'c. 1.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 Multi pliers 93IA
C.R.T.'s and special purpose valves.
I 2in. 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, I -Mk. II.

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
G ERrard 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 alio, 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-
gether with the
elimination of that
mental irritation
at the gradual
and perceptible

falling off " un-
avoidable with less
wear -resistant
points.

5. Organised
production on a
reasonable scale
should give us asatisfactory
" spares " and
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 .113 '1./.$0.:1D (781 and J13/PIA/IMO (LP)
£6 00. Purchase Tax, £2/12/-
Mumetai Coupling Transformer, type JB/T/A, £1/5/-.

Full details sent on request.

J. H. BRIERLEY (Gramophones and Recordings) LTD.
KIRKBY TRADING ESTATE LIVERPOOL

A B C
°hotograph of A. Standard Needle, B. Miniatur
Needle and C Brierley Microarmature.
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HOLLEY'S
Radio

RC PA

Q.U.A.D. Amplifier

Wharfedale
Super 5 CS/AL

H. J. Leak Amplifier

NOW IN STOCK
LEAK " POINT ONE " AMPLI-
HERS. Price 27 Guineas. RC/PA/U.
9 Guineas. SUPERHET RADIO
TUNER, £25110-. Plus Purchase Tax.
ACOUSTICAL Q.U.A.D. AMPLI-
FIER. Price E35. Q.U.A.D R. Radio
Tuner Unit, 06, incl. tax.
SOUND SALES " A -Z " AMPLIFIER
with TONE COLOUR tone control unit
Price E32,10/-. New model " TONE -
MASTER " AMPLIFIER with TONE
COLOUR control unit. Price E25/10/-.
New improved version of " DX PLUS
ONE" RADIO TUNER also available.
WILLIAMSON AMPLIFIER. Junior
version by GOODSELL Ltd. Price
E22/10/-. PRE -AMP for WILLIAMSON,
fitted with tone control and low pass
filter. Price II Guineas.
ROGERS " BABY DE LUXE " ampli-
fier, complete E17/10/-. " RD JUNIOR
DE LUXE " amplifier (KT66), E.5.
ARMSTRONG Model 73 All wave
Chassis and Model 104.

Recommended SPEAKERS
VOIGT DOMESTIC CORNER.
HORN (in white), £47/10/.
P.M. UNIT, £40.
TANN OY DUAL CONCENTRIC,
E27/10/-, I2in. model.
WHARFEDALE SUPER TWELVE
C.S.AIL, £15, also SUPER FIVE C.S.A/L.
DECCA CORNER SPEAKER. Price
E21/10/-.
BARKER 150 SPEAKER UNIT. 18 Gns.

Other items in limited numbers.
CONNOISSEUR TWO SPEED
MOTORS, £20/19/3.
THREE SPEED AUTOCHANGE
UNITS. Prices from E15/11/9.
RADIOGRAM CABINETS, from
E12/10/-.
DECCA XMS Pick-ups, E7. ACOS
GP20, E3/11/5. CONNOISSEUR Super
Lightweight, £10/0,8.

Side by side demonstrations of the above equipment any
time during business hours 9.30 a.m.-1 p.m 2-6 p.m.

Thursday 9.30 a.m.-1 p.m.

HOLLEY'S RADIO STORES
285, CAMBERWELL ROAD, LONDON S.E.5
Open all day Saturday - - - - - Callers only

Telephone : RODney 4988

CLEAR PICTURES
ue poor uceitiote a/tea

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 radio aerials as well as coaxial
and R.F.cables.

Avactitte LTD.

CASTLE WORKS STALYBRIDGE CHESHIRE.
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The Picture
can ONLY

be as good

as the

AERIAL -
be sure with

The
MU LT 1 M us"

specially for Fringe Areas
antenna Works, St. Paul's

CHELTENHAM 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 GEMS
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

4P, AR It

Shop Hours Monday -Friday 9 -5.30

600 or 3,000
TYPE

Dept. W.W

18 TOTTENHAM
COURT ROAD,

LONDON, W.1
Tel.: MUSeum 2453,4539

Saturday 9-

RELAYS
COIL RESISTANCE

SIEMENS
vie

Ne&
TYPE

3,000 TYPES : 1.90 to 80,0000
600 TYPES : 0.40 to 9,20052.
ALSO LARGE STOCKS OF
DOUBLE & TRIPLEWO U ND
AND SLUGGED COILS.

CONTACTS
3,000 TYPES : up to 9 sets.

600 TYPES : up to 4 sets.
3,000 TYPES : Make (M), Break (B),
in Twin -silver, Twin -platinum, Dome -
silver (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 -I- ISO ohms 4- 180
ohms + 180 ohms .4 115 ohms 4- 115
ohms on same bobbin.
Contacts :-Single change -over :
Dimensions : - 31in. x 31in. lase.
6iin. overall height.
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QUALITY
PRODUCTS

The Collaro 3RC521
Record Changer

A completely automatic three -speed changer designed to
play 33i, 45 and 78 r.p.m. records-with a minimum need
for adjustments. Fitted with a pickup arm, suitable for al
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 ESSEX
Phone : Rippleway 3333 Telegrams : Korllaro, Barking

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.

The speciala SittiyA afiaeiter4

STABILITY RADIO COMPONENTS LTD.
COMMERCE ESTATE, WOODFORD AVENUE, LONDON, E.18.

BUCKHURST 6 5 01/2
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with confidence, as only OKERIN Waxes are used.

Yours faithfully

P. S.

A. M. I. E. E.

Waxes are all in bulk, but bulk

large in importance, - they must be

just right for the job, and reliable.

Always Specify OKERIN.

Sales Department

ASTOR BOISSEILIER & LAWRENCE LTD.
9, SAVOY STREET STRAND LONDON W.C.2

Works and Laboratories WEST DRAYTON Middlesex

McELROY-ADAMS
MFG. GROUP LTD.
(Sole concessionaires U.K. for Hallicrofter communication equipment)

46 GREYHOUND ROAD, LONDON, W.6.

SPECIAL PURPOSE AND TRANSMITTING VALVES.
Ei mac 304 T.H. 130/- each Taylor T200 60/- each
Hytron N.Y. 65 ... 90/- R.C.A. C.R.C. 860 15/-
Raytheon R.K.28A... 90/- H.K.257B 70/-
P.T.I5 10/- R.C.A.8308 20/.

PANORAMIC ADAPTOR.
Model R.B.W.2. Suitable for use with the Hallicrafter receivers
S27 and 536 or any communication receiver having an intermediate
frequency of 5.25 megacycles. Price £45 each.

TRANSMITTER ARMY No. 12.
Frequency Coverage 1-17.5 Mc/s in four switched bands. C.W.
and Phone built in modulator. Watts output 25. Operated from
A.G. mains 100-250 Volts and complete with all tubes and delivered
''.25 each, carriage paid.

TRANSMITTER 1154.
Three band transmitter with all valves and in transit case. Bands,
200-500 Kc/s, 3.0-5.5 Mc/s, 5.5-10 MO. ES/10/- each, carriage paid.

TUNING UNITS B.C.375E.
T.U,S, T.U.6, T.U.7, 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). E24/10/- each, carriage paid.

Cables Hallicraft, London. Phone : FULham 1138 9

G2AK This mmith's G2AKBargains
R.C.A. 100 Kc/s. 3 -pin sub standard Xtals, El each.
C.R. TUBES Type SCPI brand new in cartons 17/6 each, plus
1/6 postage
T.V. TUBE MASKS. I2in., New Ratio, brand new, 15/- each,
post free.
MOVING COIL HEADPHONES with moving coil micro-
phone. Price 6', Post 1/- 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, fin. dia
70 ohm., 8d. per yd. ,=in. dia., 1/3 per yd 7ft. length kin. dia.
Co -ax. with Pye plug one end, 1/6, post free. All other Co -ax.,
and feeder, plus 1'6 post any length.
POTENTIOMETERS. 5 watt wire -wound 20 k., 25 k.,
Carbon Type Potentiometers, 50 k., 100 k., 1 meg., 2 meg , 1/6.
TRANSMITTING TUBES. Type 807, 10/- ea. Type 813 New
and Boxed E3/10 each. 723 A/B Klystron E3 ea. Type 866A, 17/6
each. Few only.
METERS. 2f in. Flush mounting N.C. 100 mA., 500 mA., and 20 mA.
12 6 each. tin. Flush M.C. 500 Microamp, 10,-. 5 mA., 7/6. 2
0.5 Amp. Thermo, 51-. Special Offer 21in. Flush 0-1 mA Rectifier
meter, scaled 0-IC volts, 22/6 each. Few only.
CERAMIC 2 Bank, 4 Pole, 4 Way Switches. 3/9 each. Post free.
CERAMIC COIL FORMERS. Sin. long by 2iin. diameter
threaded 24 grooves, 4/6 each, post, free.
JONES PLUGS. 8 pin, male and female 1/6 per pair, 12/- per
dozen pairs.
Carriage paid on all orders over El except where stated. Please

include small amount for orders under El.
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.
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Good Points of
yperspeed
wisAcrivATEDI
COLOURED

ROSIN CORED SOLDER
Coloured Core provides coloured rosin
residue for ready identification.

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.,. ENTHOVEN & SONS LTD

ENTHOVEN HOUSE,
89 UPPER THAMES STREET, LONDON, E.C.4

Telephone : MANsion House 4533

Telegrams : Enthoven, Phone, London.

Works :

CROYDON, ROTHERHITHE & DERBYSHIRE

Estd. LIIS 1925

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 £71151- with order

and 10 monthly instalments of 40/-.
MODEL RF. 103. Cash aefic- or £8/15/- with order

and II monthly Instalments of 40/-.
MODEL RF. 104. Cash £34/12/10 or LI 1/10/- with order

and 13 monthly instalments of 40/-.
Passenger carriage 10i- 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 E7/7/ -or a with order and 6 monthly

instalments of 20/-.
I2in. MODEL. Cash EI8/18/- or E5/.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
'CONTOUR

6'

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
PRICE LE. 19.5

Other voltages available. Every shaver is BRAND NEW
and despatched in superb silk -lined presentation case per
reg. post. Prompt despatch guaranteed.

Write for detailed Brochure.

The L.R. SUPPLY COMPANY Ltd.
(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
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 revolutionary miniature storage batteries
maintain a steady 1.5 volt output 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

KINGSTON BY-PASS, NEW

Er11113ASSADO(I
created
the first
Television
Corner
Console

Although
imitated it is

unequalled in
performance,
style or price
The best costs
you less-see
your nearest
AMBASSADOR
dealer.

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 VA0111WW.

ACCUMULATORS LTD
Distributors for London and Home Counties:-

David & Solf Ltd., 173, Sloane Street, S.W.1. Tel.: SLOane 8532.

M A L D E N, SURREY Telephone: MALden 241:!

I Illmiumn Ill lI n ift le 1111 nko 4.4011

ri
ILIA rtri-

The T.V.4.
12" Corner Console

in Walnut

YOU'LL NEVER REGRET
BUYING AMBASSADOR TELEVISION

AMBASSADOR RADIO a TELEVISION, BRIGHOUSE, YORKSHIRE

PRATTS RADIO
1070 Harrow Road, London, N.W.10

SCRUBBS LANE) Tel. LADbroke 1734
AMPLIFIERS. College general
purpose units. MODEL ACIOE,
4 valve 10 watts. Neg. feedback,
£9/18/6.MODEL ACISE, 6 valve:
161 watt P/P output. Feedback

veCee3:12:Eac,k3g.2: rw231t4sl
stages,411 /1;218o

I..

MODEL II1OE, for DCIAC mains, 6

bvaaclyke

10
0vewr 3 a
watt

FtIgeosu,tpit2/F1E/d-;
.411 are complete with cases and
chrome handles. They have a

separate microphone stage. Separate:,,puts for mike and gram.. allowing Individual
mixing, etc. Outputs match 3, 8 or 15 ohm speakers. Max. input volts required
for full stated output average Mike .003, Gram. .3 v. MODEL AC130, 5 valve P/P
8-10 watt unit for records, radio, etc. Feedback over 3 stages. Output to 3, 8,
15 ohms. 29:18/6. MODEL AM. 3 valve record/radio amplifier, 4 watts to .3 ohms.
£61916. Ditto U4C for DC/AC mains, 26,9 6. Stamp for list. Full range of
accessories available, including: Rothermel Crystal Mikes. 1051: Goodman
I2in. P.M. speaker. £81.2'6 Collaro A.C. Record Players, rim drive, magnetic
model, £8/9!-. Crystal. £6/15/-. Jack plugs 1/6 each extra.

Nearest Station: Kensal Green.

MODEL AC1OE 89118:8

A MINIATURE MA4NETIC
LIGHTWEIgHT EARPHONE

The new Amplivox E.4 Earphone
has been primarily developed for
use with office dictating machines,
industrial equipments and hearing
aids where a highly sensitive,
lightweight, miniature receiver
is needed.
Available in D.C. resistances
2-2000 ohms ; frequency 100-
4000 c.p.s. ; diameter .835".
depth ,420" weight 1 or

AM PLIVOXI.TD.
2 Bentinck Street, London, W.I
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Rre Alpha and Omega
IN 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

C
on the reliability, performance and value of the
finished product is best shown by the continuing
and growing demand made upon us by leading
set -makers here and in other countries. We will

Dgladly 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 21" 34" 5"

RANGE 25plk 10,uA 10uA

to to to
50A 50A 50A

(Prices on application)

S .50 type Microammeters are
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
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RADIO SUPPLY CO.
15, WELLINGTON ST., LEEDS .1

Post Terms C.W.O. or C.O.D. No C.O.D. under £1. Postage 1 3 charged on
_ orders under £3. Open to callers 9 a.m. to 5.30 p.m. Saturdays until 1 p.m.

R.S.C. MAINS TRANSFORMERS
Fully Guaranteed, Interleaved, and Impregnated. Primaries 200-230-250v. 50 c s. Screened.

DROP THROUGH TYPES, TOP SHROUDED
260-0-260 v. 70 ma., 6.3 v. 2 a., 5 v. 2 a 12,11
260.0-260 v. 80 ma., 6.3 v. 3 a., 5 v. 2 a. 14/11
350-0-350 v. 80 ma., 6.3 v. 2 a., 5 v. 2 a. 14/11
350-0-350 v. 80 ma., 0-4-6.3 v. 2 a ,

0-4-5 v. 2 a. 18/9
260-0-260 v. 90 ma., 6.3 v. 3 a., 5 v. 2 a. 19/9
350-0-350 v. 90 ma., 6.3 v. 3 a., 5 v. 2 a. 19/9
250-0-250 v. 100 ma., 6.3 v. 4 a., 5 v. 3 a 21/9
250-0-250 v. 100 ma., 6.3 v. 6 a., 5 v. 3 a ,

for RI355 conversion 23/11
350-0-350 v. 100 ma., 6.3 v.-4 v. 4 a. C.T.
0-4.5 v. 3 a. 21/11
350-0-350 v. 120 ma., 6.3 v. 4 a., 5 v. 3 a 25/9
350-0-350 v. 150 ma., 6.3 v. 4 a., 5 v. 3 a 27/11

CLAMPED UPRIGHT MOUNTING
350-0-350 v. 100 ma.. 6.3 v. 3 a., 5 v. 3 a 21/6
350-0-350 v. 150 ma., 6.3 v. 4 a., 5 v. 3 a 27/9
FULLY SHROUDED, UPRIGHT
250-0-250 v. 60 ma., 6.3 v. 2 a., 5 v. 2 a.,
Midget type 24-3-3in. 16/9
350-0-350 v. 70 ma., 6.3 v. 2 a., 5 v 2 a. 18/9
250-0-250 v. 100 ma., 6.3 v.-4 v.-4 a. C.T
0-4.5 v. 3 a. 23/9
250-0-250 v. 100 ma., 6.3 v. 6 a., 5 v. 3 a ,

for 1355 conversion 26/9
300-0-300 v. 100 ma., 6.3 v.-4 v. 4 a., CT ,
0-4-5 v. 3 a. 23/9
350-0-350 v. 100 ma., 6.3 v.-4 v. 4 a. C.T ,
0-4-5 v. 3 a. 23/9
350-0-350 v. 120 ma., 6.3 v. 4 a., 5 v. 3 a 27/9
350-0-350 v. 150 ma., 6.3 v. 4 a., 5 v. 3 a 29/11
350-0-350 v. 250 ma., 6.3 v. 6 a., 4 v. 8 a.
0-2-6 v. 2 a., 4 v. 3 a., for Electronic Eng
Televisor 63/-
425-0-425 v. 200 ma., 6.3 v.-4 v. 4 a. C.T
6 3 v.-4 v 4 a., C.T., 0-4-5 v. 3 a., suitable
Williamson Amplifier 48/9
325-0-325 v. 20 ma., 6.3 v. 0.5 a., 6.3 v
1.5 a. for Williamson Preamplifier 17/6

FILAMENT TRANSFORMERS
All with 200-250 v. 50 c/s. primaries 6.3 v. 2 a.,
7/6 ; 0-4-6.3 v. 2 a., 7/9 ; 12 v. I a., 7/11 ;
6.3 v. 3 a., 10/11 ; 6.3 v. 6 a., 16/9 ; 0-2-4-5-6.3 v.
4 a., 16/9 ; 12 v. 3 a., or 24 v. 1.5 a. 16/9

CHARGER TRANSFORMERS
All with 200-230-250 v. 50 c/s. Primaries :
0-9-15 v. 1.5 a., 1219 ; 0-9-15 v. 3 a., 15/9 ;
0-9-15 v. 6 a. 21/9 ; 0-4-9-15-24 v. 3 a., 21/9 ;
0-9-15-30 v. 3 a. 22/9

SMOOTHING CHOKES
200 ma. 5 h. 100 ohms
100 ma. 10 h. 100 ohms
90 ma. 10 h. 100 ohms
80 ma. 10 h. 350 ohms
50 ma. 50 h. 1,500 ohms. (Williamson
Amp.)

AUTO TRANSFORMERS
100 watts 110-200-230-250 v.

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/cs. 120 v. 40 ma.
120-0-120 v. 30 ma. 4 v. a

OUTPUT TRANSFORMERS
Midget Battery, Pentode 66 : I for 3S4,
etc.

Small Pentode, 5,000 ohms to 3 ohms
Standard Pentode 8,000 ohms to 3 ohms
Pentode 8,000 ohms tapped 5,000 ohms
to 3 ohms (50 ma.)
Multi ratio 40 ma., 30 I, 45 : I, 60 : I,
90 : I Class B Push -Pull
Push -Pull 8 watts 6V6 to 3 ohms
Push -Pull 10-12 watts 6V6 to 3 or 15 ohms
Push -Pull 10-12 watt to match 6L6, PX4,
6V6, etc., to 3-5-8 or 15 ohm speaker
Push -Pull 15-18 watts to match 6L6, etc ,
to 3 or 15 ohm speaker

7/6
7/6
5/9
5/6

8/6

19/9

7/11
12/9

3/6

3/9
4/9

4/11

513
9/6

15/11

15/11

211

SPECIAL OFFERS. Mains Trans.
200-230 v. Primaries. 6.3 v. 1.5 a. small 5/6
300-0-300 v. 70 ma. 6.3 v. 3 a., 4 v. 2 a 11/6
Auto 0-200-230-320 v 70 ma. with 6.3 v
3 a. L.T. 7/6

SPEAKERS P.M. 5in. 2-3 ohms 12/11

M.E. 8in. 2-3 ohms (Field 600 ohms) 12/9

RECEIVER CHASSIS, 16 s.w.g., aluminium
10-5f-2in., 3/6 ; I I-6-21 in., 3/11 ;

4/11 ; 16-8-21in., 6/9 ; 20-8-21 in., 7/11.

AMPLIFIER CHASSIS, 16 s.w.g. aluminium,
12-8-2f in., 7/11 ; 16-8-2fin., 10/11 ; 20-8-2fin.,
13/6.

MISC. ITEMS. Ex. -Govt. chokes 100 ma.,
10 h., 100 ohms. Tropicalised, 4/3. Ex. -Govt.
Selenium rectifiers, 600v. 30 ma., 6/9 ; 120-0-
120 v. 60 ma. 4/6 ; New, 150 v. 60 ma., H.W.,
3/9 ; Vol. Controls, 200 k. long spindle, 1/3 ea.,
12/6 doz. 0.1 mfd. 1,000 v. Tubulars, 4/11 doz.
Ex -Govt. Receiver Units, type 71, less valves,
7/6. E.H T. Smoothers, 0.5 mfd., 3,500 v.,
1/9 ; 4 mfd. 600 v. Blocks (ex new equip.),
2/9. Ex -Govt. R1124 Units, less valves, 10/9.
New 2,000 mfd. 12 v. Blocks, 4/6.
ELECTROLYTICS, Tubular 8 mfd. 350 v. 1/11,
8 mfd. 450 v. 2/3 ; Can 16 mfd. 450 v. 2/11 ;
8-8 mfd. 500 v. 4/6 ; 8-16 mfd. 450 v. 4/6 ;
12-12 mfd. 350 v. 3/3 ; 16-16 mfd. 450 v. 5/3 ;
32 mfd. 350 v. 4/3 ; 32 mfd. 450 v. 5/3 ; 32-32
mid., 350 v. 6/6 ; 32-32 mfd. 450 v.7,16.

FULL RANGE OF STANDARD COM-
PONENTS AVAILABLE AT KEEN
PRICES. ALL GOODS GUARANTEED
AND NEW, UNLESS OTHERWISE
STATED. QUANTITY QUOTATIONS
GIVEN FOR STANDARD TYPES OR
SPECIALS. S.A.E. PLEASE WITH ALL
ENQUIRIES FULL STOCK LIST 4d.
SPECIAL LIST FOR TRADE, 4d.

I KW TELEGRAPH TRANSMITTERS. Two HF 300's out-
put. Operation 3.5 mc to 16 mc.

RCA TRANSMITTERS. Type FT -4336. Complete with matched
speech amplifier, crystal multiplier and VFO units. Brand new.

LM -300 TRANSMITTERS (U.S A.). 140 kc to 100 kc and 650 kc
to 1,600 kc. 300 watt output.

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.
" BOEHME " (U.S.A.) Up to 400 signs per minute on line and
wireless

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

TX VALVES 805, 807, 814, 861, 866A, DET-I 6 and many others.

Large stock of Tx condensers, crystals and other components
Alignment and repair of communication receivers and all other
short-wave equipment undertaken

P.C.A. RADIO
Transmitter Division :-

The Arches, Cambridge Grove,
London, W.6. Tel. RIV 3279

Receiver Division :-
170 Goldhawk Road.

London, W.12.
Tel. SHE 4946

TELEVISION
IN1 ERFERENCE

44/1/1APAA0tf_.,,,j,
For the alleviation and ca,.e of th,
interference with Television, from
motor cars, lorries, vans, etc.

?it in a second.
A.F. BULGIN sr.co.tro
BYE PASS ROAD, BARKING.
ESSEX Rieptetuay 3474 -9

3

RADIOMENDERS LIMITED
FOR SPECIAL TRANSFORMERS AND REWINDS

We specialize in
AMATEURS' WINDINGS, TRANSFORMERS
ALL TYPES, CHOKES, PICK-UP COILS,
INSTRUMENT COILS, Etc.

Highest Workmanship Good Delivery

RADIOMENDERS LTD.,
Television and Radio Apparatus. Transformer and Coilwinders.

123-5-7 Parch more Road,
THORNTON HEATH, SURREY.

LIV 2261. Trade enquiries invited. Established 16 years.
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S
EDDYSTONE

`740'
Communications Receiver
We are pleased to say supplies are again available of the
popular " 740," the communications receiver giving high
performance at a reasonable price. The comprehensive
specification includes :-

A.C. operation 110 and 220/250 volts, with 6 volt
operation from external vibrator unit
Eight modern valves, all B8A bases.
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.
Precision tuning 140'1 with auxiliary scale giving
equivalent tuning length of 60' for each band.
Provision for plugging in external " S " meter.

EDDYSTONE '740'

COMMUNICATIONS RECEIVER

08  15
Makers' details of this GUARANTEED RECEIVER
available on request. Can also be supplied under Webb's
Extended Payment Scheme if desired.

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.

Some of the world-famous reproducers to be heard in our
Demonstration Room include-

The "MORDAUNT" CORNER HORN,
the "KLIPSCHORN" and

the "VOIGT"

playing with amplifiers by

ROGERS * ACOUSTICAL
SOUND SALES * LEAK

I
14 SOHO ST., OXFORD ST., LONDON, W.I

Phone: GERrard 2089. Shop Hours: 9 a.m.-5.30 p.m. Sots. 9 mm.-I p.m

Aerials and aerial equipment have
always been the exclusive concern of Antiference
Ltd. From the early days of television
Antiference research and development have
pioneered the way in aerial design and technique.
From this specialised endeavour has been built a
range of Radio and Television aerials and
equipment acknowledged second to none. Below
are briefly described two models that have been
produced to fulfil very specific requirements.
The full Antiference range includes aerials to
meet every possible need.

TYPICAL TELEVISION AERIALS

The --4-WAY"
INDOOR AERIAL

eo

MODEL '4 -WAY'/*
LIST PRICE 27/6

Where signal strength
permits, the "4 -Way"
provides the ideal in-
door aerial, and can
easily be adapted to
suit individual locations
Gives full picture de-
finition, installed in
a few minutes with
either balanced twin
feeder or co -axial cable.

In many instances the " 4 -Way " aerial can be
used with two rods only and spare " 4 -Way "
insulators are available as separate items for
making surplus rods into complete aerials.

The "2 -WAY"
OUTDOOR AERIAL

MODEL '2 -WAY'/*
LIST PRICE 24/6

A wall -mounting model
that provides excep-
tional efficiency at very
low cost. The moulded
insulator receives the
screwed -in rods, and a
two -position bracket
gives up to 3ffi. wall
clearance. Connec-
tions protected by
weatherproof cap.

* Add suffix foe channel required :-
/1 for London : /2 Holme Moss : /3 Kirk-o-Shous :
/4 Midlands : Wenvoe.

And, of course, the "A AVTEX "
of the famous " X " array, is another example of
Antiference leadership. The " Antex is
available in four models.

LIST PRICE
MODEL X2P,* Pole Mounting 57/ -
MODEL X2W,*5ft- Mast mounting (wall fitting) 75/6
MODEL X2L/* (chimney lashing) 88/6
MODEL X2M 10ft. 123/6

ANTIFERENCE LIMITED
67 BRYANSTON STREET, LONDON W.I
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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

Oscilloscopes

H.F. Oscillators

A.F. Oscillators

Measuring Bridges

Valve Voltmeters

Electronic Switches

Electronic Relays

Power Supplies

Television Pattern Generators

Variable Transformers

Electronic Test Meters

PHILIPS ELECTRICAL LTD.
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2.

(P1973)

RADIO EXCHANGE CO.
BRAND NEW ACCUMULATORS in transparent, unspillable,
plastic cases. 7 A.H. 2 v., 6/6 ; 20 A.H. 2 v. (ex -58 set) with built-in
hydrometers, 151-.
RECEIVER P40. Complete with valves, tuning 85-95 mc/s.,
these are ideal for Wrotham or "2 " metre conversion. Housed
in attractive robust grey cases these contain 4 EF54's (RF, mixer,
Xtal multipliers), EC32 (Xtal oscillator), 2 EF39's (2.9 mc,s IF's),
EB34 (det), 6.15 and 6V6 (audio). In original cartons, complete
with circuit, 69/6 Circuit only 1/3.
TRANSMITTER 21. Sending CW, MCW or speech on 4.2-7.5
and 18-31 mcs these are complete with valves, circuit, control
box, key and front panel. Wire (not formers) from PA cols, and
relays have been stripped by the M.O.S. 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
5 EF50's, 2 EF39's and EB34 ; the crystal controlled oscillator and
RF's may be 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 7iln. x 7in.) these deliver
300 v at 200 mA , fully smoothed, 12 v. at 3A, AC and 5 v. DC.
worn 200/250 v. 50 cps. In ORIGINAL CARTONS Only 65i -
(cam 5'-).
VIBRATOR UNIT 21. 6 v. input, approx 160 v. at 40 mA
smoothed DC output ; designed for the Tx/Rx 21. ONLY 15/6.
POWER UNIT 3532. With 5Z4 rectifier, SU2I50 (5 KV),
EHT rectifier, zhoke, relay, condensers, transformers, etc., our
conversion will produce a fine little HT or EHT unit for mains
input. ONLY 174 (carr 2/3).
CARRIER LEVEL METERS. Brand New in original cartons,
scaled, 10/0 ; 2 mA F.e.D., 7,6 (post 6d.).
NEW 1355 CONVERSION data for all 5 TV channels, 3,-.
MIDGET AMPLIFIERS with two 12SH7's, one 12S.17, these
measure Sin. x 31in. x Sin. OUR PRICE 13/6 (carr. 1/6).
TRANS/REC INSTALLATIONS suitable for taxi/business
radio equipments ; prices on application.

BARGAINS FOR CALLERS .. quantities too small to advertise,
such as wavemeters, receivers, transmitters, test sets etc., etc

9 CAULDWELL STREET, BEDFORD
Phone : 5568,

"ADCO!..f" SOLDERING INSTRUMENTS
Reg.

keg. Design, 860802
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.
*in. dia. Bit. Standard Model- 22/6
fin. dia. Bit. Standard Model- 25/ -
*in. dia. Detachable Bit - - 30/ -

Patented in England and Abroad.
Sole Manufacturers

ADCOLA PRODUCTS LIMITED
General Offices & Works: GRAN MER COURT, CLAPHAM HIGH

STREET, LONDON, S.W.4. Tel MACou'a/ 4272.

COILS  COILS  COILS
T.R.F.  SUPERHET  FILTERS  PACKS
TELEVISION COILS  I.F. TRANSFORMERS

FOR DEPENDABLE COMPONENTS
CONTACT

OLYMPIC RADIO COMPONENTS
COIL WINDING SPECIALISTS & MANUFACTURERS
224, H OR NSEY RD., N.7. NORTH 2914
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the new

eiOoD
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P[111[

A BRITISH INVENTION

[T&NATORAL
REPRODUCTION

Manufactured by:-

AUDIO-ACOUSTIC DIFFUSEURS LTD.
BROOK HOUSE, PARK LANE, LONDON, W.I

Factory: Tarrant Street, Arundel.

The A.D.C. Speaker Design.
1. Magnetic assembly. Metal plates of ample 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 a special 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. 8. The Cone
and supporting member do not constitute a change of medium at their
junctions. 7. The parallel motion (3) does not give rise to distortion of
the supporting surround. 8. The suspension system will offer constant
triction resistance to motion.

Technical Details.
Resonant Frequency-Nil 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. Mallon Modulation-
Electrical, non -mechanical. Transient Response-Transients 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

FREQUELE

The Inductance shown is supported by our
" FREQUELEX " Ceramic Rods and forms part of a
too 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 accuracy 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 zi" square are used as
supports for Tuning Coils, etc. We shall be pleased to have your enquiries for all

sizes of Tubes and Rods. Prompt deliveries can be

ullers LOW LOSS CERAMICS
given for most sizes.

Pb,...gronh by periniseion
of The Mareoni Wireless
Telegraph Company Ltd.,
Cheimvford.

BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion House 9971 (3 lines). Grams:' Bullers, Cannon, London'

DL2D
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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.

MU14
A de luxe three speed
turntable unit which
can be used with the
buyer's own choice of
crystal or magnetic
pickup.

MU10
A high performance two
speed turntable unit
designed for easy con-
version from 73 r.p.m.
to 331 r.p.m.

MU15
1 turntable unit for op-

eration at 78 r.p.m. It
to fitted with an 8- dia-
meter turntable and is
ideal for use where space
in a consideration.

The introduction 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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VALVES...and their Applications

INDIRECTLY -HEATED VALVES

\IF FOR BROADCAST RECEIVERS

The Detector
And A.F. Amplifier Stages

In the conventional 4 -valve superheterodyne receiver the
I.F. amplifier is usually followed by a double diode triode
in which one diode serves as detector, the other as A.V.C.
rectifier, and the triode as an A.F. voltage amplifier.
The Mullard valves for this application are the EBC41
and the UBC41, the former having a 6.3 -volt heater and
the latter a 0.1 -amp. heater for series operation.
In each case the triode section has an amplification
factor of 70 so that, as a resistance -capacitance coupled
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
connected at the earth end of the heater chain, with pin
No. 1 (one of the heater pins) connected to chassis in
order td keep hum to a minimum; a"d (pin No.5) should
then be used as the signal diode, and a'd (pin No. 6) as
the A.V.C. rectifier.
The triode section of the EBC41 or UBC41 may be
operated either with cathode bias or with grid -current
bias via a grid leak of the order of 10 M.Q. The gain and
maximum output voltage for a given distortion will be
practically the same for either arrangement. With 20Mf2
grid leak and no standing bias the input impedance for
small signals will be in the order of 2 Ma
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;
otherwise distortion will result.
For minimum hum it is desirable to keep the impedance
from cathode to earth as low as possible.

THE COMPLETE SERIES

DOUBLE DIODE TRIODES

TYPE EBC41 for A.G. Mains and Car
Radio Sets.

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

Heater

Vh

I h

Characteristics

EBC4I UBC4I

6.3 14.0 V

0.23 0.1 A

250 170 V

-3 -1.6 V
1.0 1.5 mA

70 70

gm 1.3 1.65 mA/V
r, 54 42 KO

Limiting Values

Triode Section

Va(h) max. 550 550 V

V, max. 300 250 V

p, max. I I W
lk max. 5 5 mA
Vg max.

(1,=+0.3p,A) -1.3 -1.3 V
Rg_k max.

(cathode bias) 3.0 3.0 MO

Vh- k max. 100 150 V

Rh_ k max. 20 20 Ki2

Diode Sections

Vad(pk) max. 200 200 V

max. 0.8 0.8 mA

FREQUENCY
CHANGER

R.F. OR I.F.
AMPLIFIER

DET., A.F. AMPLIFR,
& A.V.C. DIODE

OUTPUT
PENTODES RECTIFIERS

6.3V Heater ECH42 EF4I EBC4I EL4I ; EL42 EZ40; EZ4I

0.1 A Heater UCH42 UF4I UB4I UL4I UY4I

ints of this article together with additionaldata may be obtained free of charge from the address below.

MULLARD LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2.

MVAI 79
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From
your usual
Wholesaler

PRICE

The

PRIMA
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
Classified List of Current

Equipment Types
Valve Types (inc. Trust-

worthy' Range)
Cathode Ray Tubes
Metal Rectifiers
Brimistors
Brimarizing

Substitution List
Formula
Output Transformer Ratios
ABAC
Conversion Table
Colour Codes
Circuits
Equivalents
Price List

Standard Telephones and Cables Limited
RADIO RECEIVER VALVE DIVISION

FOOTSCRAY, SIDCUP, KENT FOOtscray 3333
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177

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 proof and 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 a complete unit incorporating
an attractive desk stand with cable side entry.
MIC 22-I 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 complete 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 rinz.

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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THE "BELLING -LEE" PAGE
Providing technical information, service and advice in relation
to our products and the suppression of electrical interference

Holme Moss Received at Radio
Show, London.

T. \ . signals from Holme Moss
were received on the roof at the
Radio Show, Earls Court, London.
The test was carried out by 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 and/or " 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 his 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 Sn9b.

The astoundingly 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 the 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 :

" I 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.63o.

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.
(s) 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 I
shall continue to use it, no doubt
with considerable reduction in TV
interference."

BELLING & LEE LTD
CAMBRIDGE ARTERIAL 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:

etersctil
for the radio industry

4110 Saves space and weight

4110 Reduces wiring

Withstands an unlimited instantaneous overload

40 Reduces heat dissipation
Please write for leaflets F/SRL9, 9a, 10 & I I 0 Needs no "warming -up" period

Saves the cost of a valveholder

4111) Is practically indestructible in service
0 Imposes no limit on the size of the reservoir capacitor

Is low in cost

5tandard Telephones and Cables Limited
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 moving iron pick-
up with tone control for bass and top. Outputs
for 7.5 and 15 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."

D 1
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Can this Instrument
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.147

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.

COSSOR
Double Beam OSCILLOGRAPHS

Please address enquiries to:-
A. C. COSSOR LTD., INSTRUMENT DIVISION  (Dept. No.1 ) HIGHBURY GROVE  LONDON, N.5
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THE
WESTON
Ein

Super Sensitive Analyzer

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
5.75-a Test Set covering 53 ranges
-will gladly be supplied on request.

SANGAMO WESTON LIMITED
Enfield, Middlesex Tel.: Enfield 3434 (6 lines) and 1242 14 lines) Grams : Sanwest, EnfieldBranches Glasgow, Manchester, Newcastle -on- Tyne, Leeds, Liverpool. Wolverhampton, Nottingham, Bristol, Southampton and Brighton.
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towards perfection

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. 401'821

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 5th 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

from every point of view

M.EASUR EM EN T

SPECIFIC A TIO N

The Greatest Advance towards Perfect Reproduction
The NEW "TONE COLOUR" UNIT Plus the

Owners of "Sound Sales"
Equipment can always
obtain a circuit diagram if
they care to apply.
quoting serial number.
Full connectin,
instructions are
despatched with each unit.

SOUND SALES LIMITED
DEMONSTRATIONS at our London Showroom:

LLOYDS BANKt CHAMBERS 125 OXFORD STREET, W.I (ENTRANCE IN WARDOUR ST.)

'Works: West Street, Farnham, Surrey. Telephone: Farnham 6461;

TYPE A -Z
£32.10.0

Complete

Telephone; GERrard 878r
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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



76 WIRELESS WORLD DECEMBER, 195t

CERAMIC SWITCHES
For applications where only the best is good enough.
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 221415 FACTORY SOUTH SHIELDS, CO. 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.I.
Group we have first-hand knowledge of the
needs of employers, thus our Home Study
courses are authoritative and based upon modern
industrial needs. Alternatively, our courses
will prove equally valuable to you in furthering
your hobby.

----POST THIS COUPON
STITLITES, Postal

I Please send, +" subiects which
interest me

Mechani

the
cal Eng

EieCt;iCZ41 uE:1"
[3n1::.1.3.711;u5Automobile

Div sion
Dept. 16,0N.

E43", L'ilDVE PARK.
ROAD, CHIS \Nur! ,

17(EELB)fltOTHURE. hip 11

I hove ma

1 VnRgadio.
Cil Television.

0
. 0 Aeronautical Eng.

General Cert. of Education

.3 Also Courses for A.M.I.Mech.E.,
A.M.I.C.E.,

A.M.Brit.I.R.E.,
(Metric). 0 Civil Service.

A.P.R.AeS.,
CITY and GUILDS

EXAMS. in

Mech. Eng.,
Elect. Eng., Telecomunications,et.

Other Subjects .......................................................

1

NAME

ADDRESS ............................................................

1

..................
.. .. .... 1

E.M.I. INSTITUTES - The College backed by an Industry

\\\\\\\\

\\\\\\\"\""\N"
The Finest- Heed&

IIIP\\

107' yourRaeOrwmill
I1\THE GOLDRING

ACOUSTIC
 Eliminates Needle Changing
 Gives better reproduction
 Filters out surface noise
 Increases life of records

FILTERED
TYPE 56

Goldring
Needles cost
10/6 inclu-

ding P Tax

Goldring Acoustic -filtered
Needles suit any Standard
Pick-ups,

The Radio Pres, acclaim this instruction
book to build a Record Player of the
highest quality. Price 2/-. post free.

ERWIN SCHARF
COLORING PRODUCTS
49-51a De Beauvoir Road,
Lon ton, N.I Tel.: Clissold 3434/6
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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/I2 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/r2 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 x951 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.

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" '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

Phon SHillpherds Bush 1173 Telegrams Sinusoidal alux. London Foreign Sinusoidal, London
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ELPREQ PAGES

EXTENSION SPEAKER IN
METAL CABINET

This has a fiiin. 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.
2716 each.

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 iin. square in
ebonite case, pre -charged,
only need filling with acid,
5/9 each, plus 1/3 post and
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., H.M.V.,Kolster Brandes, Lissen
McMichael, Marconi, Mollard,
Murphy, Philco, Philips, Pye,
Ultra. Undoubtedly a mine of
information invaluable to all 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 dry "
etc., which have been imported
into this Country. Names include
Sparton, Emmerson, Admiral,
Crossley, R.C.A.Victor, etc.
Each sheet gives circuit diagrams
and component values, alignment
procedure, etc., etc. Price for
the folder of 100 sheets 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, TR1196, TR18,
BC348, BC312, R1116, R107,
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 any
of these booklets is 1/6 each-all
post free.

GIVE A RADIO YOU HAVE MADE
You will find that the building
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

EXCEI,LENT

The one illustrated above we
call " The 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 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 £615 - 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 built-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 IT4 and one of
3S4. Because of a frustrated export order,
we arc 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.

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 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

53315 5335L 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
noise. 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 72in. 9in.
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.

" SNIPERSCOPE "
Famous wartime " cats eye
used in conjunction with a lens
system and h.t. 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. 6in., 1/-. Size
12in. 8in., 2/-. Size 12in. >, 12in.,
3/6. Size 24in. x 12in., 61,

RELAYS
Extra light weight
extra sensitive for
high speed or
radio control
work, weight only
1.1 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 5I-.

TUNING UNITS
American made units, available are
TU5B, TU6B, TU9B, TU1OB,
TU13A, TU17A, TU25A, TU47,
TU48, TU49, TU51, TU52, TU54,
TU60, All 19/6 each, plus 3.6
carriage.

REPLACING THE U.U.S
You 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,
Price 3/9 each, the heater voltage
is 4, but of course this can be used
on higher voltages with a limiting
resistant.

1%,

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/- : double
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
0 1,

tu

IMPAILVT 152-153 FLEET STREET, E.C.4. Phone : CENTRAL 2833

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 21 amps at 40 v. By adding the primary the
voltage 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.

SPECIAL PERSONAL SET OFFER
Resulting from the changeover of a
famous manufacturer to important
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
batteries and the loudspeaker. Price
4/6: Frame Aerial, 3/6: Frame

Aerial Cover, 1/6: Oscillator Coil, 3/6: I.F. 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/- : ON/OFF Switch, lid operated, 1/6 : Resistors, mis-
cellaneous, total 8, 4/-: Condensers, miscellaneous, total 9, 4/6:
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.-All these parts are offered separately. Valves required are
1R5, 1T4, 1S5, 3S4, or 3V4, all available.

10,000 B.V.A. VALVES AT PRE -BUDGET PRICES

4in. x 3fm

-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.
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 4/in x 4in. x 41in Price
27/6, plus 2/6 postage and packing.
Type 2. Primary as type 1, H.T. 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 41in. high x

Price 17/6, plus 2/- postage and packing.

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
£5110/-, carriage extra at cost depending

upon your locality

Orders by post are dealt with by our Ruislip depot. To avoid
delay address 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 each.
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
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

7

Total y enclosed in round black case.
2in. high, diameter approximately
31in. Circuit as per diagram, 6/6
each.

METAL DIVIDERS

Really well made for 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.
:.deal for toys DU)razors, ere. 2 amp
rating. 9d. pair. Bin D32B.

CLIX 15 -AMP
FOOT

SWITCH
PLUG

Made to B.S.S.
specification,
shuttered in
moulded Bake-
lite case, 8/6
each.

Orders under £2 add 2/6 under add 1/9. Postable tems can be sent
Early closing days Wednesday. Ruislip : Saturday, City.

WINDMILL HILL, RUISLIP, MDX, Phone: RUISLIP 5780

C.O.D., additional charge approx. 2'6. Lis' t'd
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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
31 1/10 3/1 4/8/11
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 -
38 212 3 -
40 2/4 4//210 7/6

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 1.3 1/11
19 1/5 2/3
20 1 6 2/6
22 1/8 2/10
23 1/9 3/-
24 19 3/-
26 1/11 3/4
27 2/- 3/6
28 2 1 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 Aims, maximum
current 10 amp. minimum 1 amp.
Size 8" x 8" x 7" deep. Complete
with handle. rather soiled but in
good working order. Price 27/6,
plus 5/- carriage and packing.

CRYSTAL OVENS.
Thermost-tically controlled work
ofl 230 v Price £4/10/-.

GROMMETS.
r r, i", ld. each.
r i". li" each.
Serviceman's packet of 24 assorted
sizes, 2/-.

14,' . .
Id

19"

T.V. CABINETS.
Suitable for " Viewmaster," etc., well
made and nicely finished, veneered and

Table Model £6/19/6.
polished. Console Model £10/19/6.

RADIOGRAM CABINET. A full size
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, e.g., 50 miles from London. Delivery
charge will depend upon distance.

BASIC ELECTRICITY
EXPERIMENTER'S OUTFIT.

If you wanttheir
electrical studies, this is an

to help someone with Elea*,
ideal gift. Made pre-war, this -ksiTS
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. Limited
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. Good
condition with wiring diagram, £3/10/-, plus 7/6 carriage.
TYPE 2. Has a motor 230 v. 50 c. single phase coup 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
further ML6. Frequency 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 bargain.

TUNING UNIT 126.
For matching transmitter to long
wire aerial. Consists of a coil
driven by a handle with roller
contactor and revolution counter
to show position of wheel on wire.
Numerous subsidiary components.
This is a continuously variable
inductance which can be locked
at any position. Price 17/6, plus
21- 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 Aped into the pocket rather like a
fountain pen. With it in most districts a receiver can be
checked from the grid of the 5rst valve right through to the
output without a signal generator. the stethoscope will
operate in both L.F. and R.F. circuits without alteration A
It is 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
()ape: 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 need a few other odds and ends, solder tags, etc., from your
spares box.

MILNES H.T. UNITS.
120 volts 60 m.A., you charge these
from a 6 v. car battery. Price 67/6
each -callers only or carriage at
your risk.

AA
0 0 el
oloeu

C 193.

0
Di,

0

C 19D

SOCKET STRIPS. Paxolin
mounted.

Two socket engraved L.S. 6d. each.
Bin. C16B.
Two socket engraved A.E. 6d. each.
Bin. C 18A.
Two socket engraved P.U. 6d. each.
Bin. C19B.
Two socket engraved Dipole 6d.
each. Bin. C19B.
Two socket plain. Sd. each. Bin.
Cl8B.
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. C19E.
Four socket engraved P.U. Ext.
L.S. 9d. each. Bin. C16E.
Five socket plain. 9d. each. Bin.
CI6C.

TAGSTRIPS. Paxolin mounted.
Two lugs, one earthed,
3d. each. Bin. C17A.
Three lugs, centre
earthed, 4d. each. Bin.

C 173. C17B.
Four lugs, one end earthed, 5d.
each. Bin. C17C.
Six lugs, two ends earthed, 6d. each.
Bin. C17E.

111!!!ffM.;{'

GROUP
PANELS.

Paxolin
mounted.

Ci8CR 5 components
10 lugs), 7d. each. Bin. C18CL.

6 components (12 lugs), 8d. each.
Bin. C18CC.
11 component (22 lugs), 1/- each
Bin. C18CR.

TERMINALS

(Cr
ceoc.

Dommraosses
C8OF

41)611-
C tic.

Earthing screw terminals. 2BA, also
used for connecting two spades (as
C20A) together, 9d. each. Bin.
C20C.
Screw down terminal 4 B.A.with
plain insulated head. 5d. each.
Bin. C60F.
Screw down terminal all metal. 6
B.A.. 4d. each. Bin. C21C,
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YAXLEY TYPE SWITCHES.
A.1 popular
types and sizes
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
so now is your chance. Price £3
each.

AIR COOLED CHOKES.
No D.C. resistance, size 51" x 4" x 5"
high, superior manufacture. Two
types available (a) 6 milli -henries,
(b) 85 milli-hmries Price 12/6
each.

OCTOPUS CLIPS.
An ideal clip for
fixing anything to
a rod or pole, this
is self adjusting
from 1rto 41".
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.
With 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 RDFI
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 P6I, 3 of
EA50 and 1 each of CV63, EB34,
EC53, 5Z4. Price 49/6, plus 5/ -
post.

194 STRIP.
Also described in the October
" Practical Television," contains 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 rating. Price £5/15/-.
carriage 7/6 extra.

3 WAVE -BAND 5 VALVE SUPER -
HET CHASSIS

Brand new, tested, and ready for
immediate operation, full vision
scale size 6" x 8' covering the ong
wave 200-500 metres, medium wave
37-100 metres, and short wave 13-37
metres. First class parts, Parmeko
mains transformer, Erie resistors,
Hunts condensers, etc. Special
points include (1) Eywheel tuning.
(2) Dust. . (3) Cored I.F.'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.

Motorists youshould
have one of these,
it will repay its cost
the first night you
leave your ignition
switched on or
otherwise run down
your battery. Madi-
son type charging 6 or 12 v. at I amp. Price
59/6. Amplion type charging 6 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. H.T. 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

sizes and amperages :-
1" length 1" length 1" length

Diameter Diameter Diameter le" length
3/16" Diameter 1"

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:

1 amp. 1 amp. 1 amp. 150 m.A. 2 amp.
2 amp. 2 amp. 2 amp. 250 m.A. 3 amp.

5 amp. 5 amp. 500 m.A. 5 amp.
10 amp. 10 amp. 750 m.A. 10 amp
15 amp. 15 amp. 15 amp.

in the following

LI U

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 a 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 dea t with by our Ruislip depot. To avo d
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" x 12", 5/3.
6" x "6", 1/9.
Wide mesh 4 holes to the inch.
24" A 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" 11", 1.2 ohms 15
amps. Price 15/-.
Size 9" x 1-}", 3 ohms 10
amps. Price 15/-.
Size 131" x 11", 11 ohms,
4.5 amps. Price 22/-.

TUNING ASSEMBLY.
Comprises 2 gang condenser, 6
iron cored coils, dial wave -change
switch and :rimmer assembly for
superhet covering 13-500 metres.
Price 27/6.

COIL PACK.
Covering same range as above,
aligned for 465 kc/s I.F. Price 25/-.
0=aissai. -

HARDWARE.
Serviceman's 3 gross
assorted nuts, bolts
and washers, all useful
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.

U.S. HEADSETS.
Type HS30 - Lightweight ear '
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 -equipment small round type,
e.g. ail the works under the dome
for operation trom dry batteries.
Price 3/6 each.
Similar ditto, but for use on A.C.
mains or magneto Price 3/6.

Orders under £2 add 2/6, under add 1/9. Postable items can be sent C.O.D., additional charge approx. 2/6. Lis- 6d.
R 0 Early closing days : Wednesday Ruislip - Saturday, City.

WINDMILL HILL, RUISLIP, MDX, Phone, RUISLIP 5780

PRICISIONFOUIPMENT 152-153 FLEET STREET, E.C.4. Phone! CENTRAL 2833
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BUILD A PROFESSIONAL
RADIO OR AMPLIFIER
AT LESS THAN HALF

TODAY'S PRICE

youle SORE to get it at

I ESTABLISHED 25 YEARS

A MAINS OR BATTERY PORTABLE KIT I A MIDGET 4 -STATION "PRE-SET "
RECEIVER

A opmplete Kit to build a 4 -Station " Pre -Set" Superhet
Receiver for A.C. mains operation.

The Set is designed to receive any three stations on medium
waveband and one on long waves, each station
being received by the turn of a Rotary Switch -No
Tuning being necessary.

It is of midget size, being Slim. x 43in. x Tin. high, and
has the performance of a far more expensive ready made
set, but can be built for half the price.

A Midget 4 -valve Superhet Portable Set covering medium
and long wavebands.

Designed to operate an A.C. mains 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) as an " Alldry " Battery Superhet Personal Set. which
can then be accommodated in the Attache Case as
illustrated above (size 93 in. x 4lin x 7iin.). This is
attractively finished in Dark Green or Blue Rexine
(b) or as a Combined Mains/Battery Superhet Portable
Receiver, for which a polished Wood Cabinet is available
to accommodate both Maine Unit and Batteries together.

Circuit incorporates delayed A.V.C. and Pre -selective
Audio Feedback. Kit is complete in every detail and
includes ready wound frame aerials, fully aligned LF.
Trans's., and drilled chassis etc. Overall size of assembled
chassisSin. x 4in. x 2fin.

We can supply the set either as a complete Kit of Parts for
22/16 (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 individual components), Circuit and
Component Layout, etcareavailable for 1/9 incl. postage.

A T.R.F. BATTERY "PERSONAL" KIT

A complete Kit of Parts to build a Midget 4 -valve Alidry
Battery Portable Set, covering medium waveband.

Consists of Regenerative T.R.F. circuit, employing Flat
Tuned Frame Aerial with Denco Iron Dust Cored Coil.

Valve line up, two I.T.4's (R.F. Ampl. and Det.). 195 and
304 output.

Kit is complete in every respect and includes drilled chassis,
and latest type Rola 3in. P.M. speaker. Overall size
of assembled chassis 4fin. x 21in. x 23in.

We can supply the Complete Kit (less cabinet) for 264/8
(inc. P.T.) or by supplying the components separately.
The Complete Assembly Instructions, including individual
component prices, Circuit and Component Layout, etc.,
is available for V-, incl. post.

A KIT OF PARTS
Complete in every detail, to build a 8 -valve Amplifier

for A.0.13.0. mains 200-250 volts.
Has an outpitt of 3 watts, and incorporates a Tone Control.

Valve line up, 25A6, 637, U31.
Our price of 94/12/6 for complete kit, includes a matched

Qin. P.M. speaker.
This Amplifier can also be supplied assembled and ready

for use for 85/12/6.

Price or complete Kit or Parts (including aligned I.F.
Trans`. and drilled chassis. etc.), 29/2/6 (incl. P.T.),
(plus Cabinet 25/61, or the components can be purchased
separately. The complete Assembly Instructions includ-
ing Individual 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 complete and detailed assembly
Instructions showing how to make :-
A 1 Valve T.R.F. Tuning Unit, covering Long and

Medium Wavebands.
A 4 Station " Pre -Set " Superhet Tuning Unit, producivo

3 Stations on Medium Waveband and 1 on Long Wave,
A 2 Valve Superhet Tuning Unit, covering Short, Medium

and Long Wavebands.
Each Tuner is for A.C. Mains operation. Circuit Dia-

grams and Practical Component Layouts are shown, togethe
with complete component Price Lists.

THE WIRELESS WORLD MIDGET A.C.
MAINS 2 -VALVE RECEIVER

We can supply all the components to build this set,
including Valves and Moving Coil Speaker for 93/101-,
including Designer'scomplete building instructions (these
are available separately for 9d.)

THE "SUMMER ALLDRY " BATTERY
PORTABLE

Aa published in June issue of "Practical Wireless," We
can supply, from stock, all the components to build this
Midget 3 -valve Portable for 22/19/6 (less valves).
This also includes dials, top panel and aly sheet for
chassis. The complete article and circuit, including
Practical Layout and Price List, is available for 9d.

PICK-UPS
Cosomoord " 0.2.20," for standard records, 23/11/5:

interchangeable (G.P.19) Head for L.P. records, 22/3/4.
Demo lightweight "turnover Head" type, for L.P. and

standard records, 23/19/2.
Marconi, Standard, lightweight Magnetic, £1/15/10

Marconi Matching Transformer, 7(6.
Goldring, Standard, lightweight, Magnetic, 29/6.

ALL KITS INCLUDE
"EASY TO FOLLOW"

POINT-TO-POINT
WIRING DIAGRAMS

THE WIRELESS WORLD 3 -VALVE SET

A Midget 3 -valve T.R.F. Receiver ior operation on A.12
mains, covering long and medium wavebands.

We are able to supply all of the components to build this
set, as designed, and specified in the Feb. 1950 issue
including the drilled chassis, valves and moving coil.
speake2,etc.,at the following prices -

To construct complete chassis,less dial and drive assembly,
24/11,2. Ditto including dial and drive assembly
£5/12/9.

To.c:ensmtbriuyldthel completebiet, 1514e /t3, .including dial and drive

Overall size of cabinet is 71in. x 51 in. x
Areprint of thedesignersarticle,givingCircuitand Assembly

Instructions (this is available separately for 9d,), together
with a Practical Component Layout is included with each
of above assemblies.

BATTERY CHARGER KITS

All Kits incorporate Metal Rectifiers, and are for use on
A.C. mains 220-250 volts, All Kits include an easily
followed Wiring Diagram.

For charging 6 v. battery at 13 amps., £11319.
For charging 6 volt. battery at 11 amps., with Variable

Resistor and Meter, 22/43.
For charging 12 -volt battery at 11 amps., 21/6/9.
For charging 12 -volt battery at 11 amps. with Variable

Resistor and Meter, 821716.
For charging 6 or 12 volt battery at 3 amps., 23119/0.
For charging 6 or 12 volt battery at 3 amps., with Variable

Resistor and Meter 22/1/6.

THE WIRELESS WORLD
MODERN CRYSTAL SET

Designed for the Pre -selection of THREE STATIONS to
suit local conditions, each station being received by the
turn of a rotary switch. We are able to supply all com-
ponents including drilled chassis to build this new type
of Receiver, to the designer's specification, as published
In October issue, for 36/3 (plus cost of selected coils).

A reprint of the designer's article (available separately for
9d,), together with a practical component layout make
the assembly very easy.

* Send 6d. P.O. for our STOCK LIST, it shows " hundreds" of Wireless
When ordering please include

STERN RADIO LTD 109
Tel.: CENtra
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AN A.C. MAINS "ALL -WAVE
SUPERHET" CHASSIS

A completely assembled chassiefor A.C. mama 200-250 volts,
designed for good selective and quality reproduction,
and serves as an ideal replacement chassis for that " old
radiogram, etc."
tincorporate sin addition to the three controls shown above,
a Tone Control and a Radio -Gram Switch. These two
are left on " floating leads" to enable them to be placed
in any position on cabinet.

the set employs a modern 5 -valve line up, and covers three
wavebands, 16-50, 190-550 and 800-2,000 metres. Fly-
wheel tuning is incorporated.

Overall size of assembled chassis, x bin. x 81in.
high. Dial size gin. x 41in.: =attractive Dial Escutcheon
Plate iseupplied.

Price of complete chase' S. wired and ready for use 614/191.---
A QUALITY "PUSH-PULL" AMPLIFIER

KIT

A Kit of Parts to build a 6 -8 -watt Push -Pm, Amplifier for
operation on A.C. mains 200.250 volts.

Incorporates a simple arrangement to enable either 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 assembled chassis is 10in. x Sin.
x 711n. high. Price of kit, complete in every detail,
Including drilled chassis and valves, 6651- Component
layoutie supplied.

Price of assembled chassis, supplied ready for use. 27/10/-.

"PERSONAL SET" BATTERY
ELIMINATOR

*complete kit or parts to build a Midget" Alldry "Battery
Eliminator, giving approx. 69 volts and 1.4 volta.

this Eliminator is for use on A.C. 019111/1 and is suitable for
any 4 -valve Superhet Receiver requiring H.T.and L.T.
voltage as above or approx. to 69 volts

the kit re quite easily and quickly assembled and ,s housed
in a light aluminium case, size Hin. x lIhs. X 31in.
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 Volta and 1,4 Volta. Size of assembled
Unit 7In. x 21in. 0 11in. Price 47'6.

you1e SURE to get 1.1 at

ESTABLISHED 25 YEARS fl

TWO NEW DENCO ULTRA MIDGET
SUPERHET COIL TURRETS

Both having a Rotary Turret Action,
(a) The C.T.9. Turret consists of 4 STATION " PRE-

SET " UNIT, from which any three Stations on Medium
Waveband and one on Long Waves can be received by
a turn of the Turret Switch.

( b) The C.T.10 Turret being a 3 Waveband Coil Pack.
Incorporating a fourth switch position providing for
completely switching out Radio when using gram. The
complete coverage is Long Waveband 700 to 2000
metres; Medium Waves 190 to 570 Metres and Short
Waves 15 to 50 Metres.

The outstanding advantages these units have over other
similar units can be readily seen, the main features being

(a) Neat and Compact, the overall size being only Shin, dia.
x 111n. deep.

(h) Fitting is simplicity itself, each Turret having one hole
fixing and requiring only four connections.

(e) The Rotary Turret design switches the actual Coils,
which incorporate variable iron dust cores, on to positive
contacts, thereby reducing stray capacities to the abso-
lute minimum.

Id) They are supplied Factory wired and aligned and have
been designed to operate 'with any conventional circuit
arrangement of 465 kc/e, and due to their unique design
are extremely sensitive and efficient.
Price O.T.9. Turret 39/6. C.T.10 Turret 52;-.

A complete Receiver circuit together with leaflet containing
all necessary data is included with each Turret. These
can be supplied separately for ed.

THE FAMOUS W.B. " STENTORIAN " RANGE OF PM,
SPEAK/CRS.

Sloe. Impedance. Watts. Price
21in. 2-3 ohms 1 18/6
31in. .. 2 19'6
5in.
Sin. s 24.6
Tin. Si 23/6
Bin. 5 32/6
9in. 7 36/0
10in. 10 ' 44/6
121n. 5 15 2
New Mfrs )Surplus Speaker.. All 2/3 ohms. 211n. 15/-

9
.

ailn. 14/6: 51n. 14/6 ; RM. 15/6: Bin. 16/9: 10in.
19/6; New Type Rola, 31n. 21/-; 41n. 22/0.

Output Transf.Midget80-1 (or 90-1)11n. x lin. x Ifin. 3/9.
5 -watt Multi -ratio, 12 tappings between 24-1 and 114-1
(some 0.T.), 8/6. Wharfedale, 12 watt, push-pull, multi -
ratio. 25/-. P/pull, 20 watt, multi -ratio. 37/6, and many
others.

Eat.8peaker Volume Control, 2/6.
New Eleetrolytic Condensers. Not Ex -Govt. All 450/500

volts, 8 mfd. (111n. x tin. dia.), 3/-; 8-8 mid. Min. x
lint, 4/9 : 16-8 mfd. (lain. x fin. dia.), 5/6; 16-16
'old. (lain. x lain. dia.), 5/9; 32 mid. (111n. x llin.
Beak 5/9: 32-32 ofd. 350 volt, 5/9: Cardboard Tubular
4 ofd, 500 v.3/6 ; 0 mfd. 500 v. 4;/-: 16 mfd. 500 v. 5,9.
Can. Standard size all 500 volta, 4 mid. 3/6, 8 mfd.
4/3 ; 8-8 mfd. 5/9 : 16 mfd. 5/6 ; 16-16 add 7,9
32 mfd. 6/9.

Deno° I.F. Liner, for accurately lining 469 Kai. and 1.6 m/c.
I. F. channels, and associate circuits. Battery operated
small and completely self-contained, 47/6.

Potentiometers. New, not Ex -Govt. 2K, 5K, 10K, 25K,
50K 100K, 250K, 4. 1 and 2 meg. Price, less switch.
3/9. Price with S/Pole switch, 5/9. Price with D/Pole
switch, 6/6.

Carpi= Potentiometers. All standard with extended
spindles 5K. 10K, 15K, 20K. 25K. 50K. 100K.. 1. i and
1 meg.. 2/- each.

:omponents and many KITS OF PARTS for both Sets and Battery Chargers.
pprox. cost of Post & Packing.

k 115 FLEET STREET, E.C.4
5814 and 2280

Coils. Demo "Max, Q," midget size, Litz wound on
Polystyrene Formers, with adjustable iron cores. Avail
able for Aerial H.F. and Oscillator 465 K/c. or 1.8 MI,.
3/9, each, or with reaction winding 6/9. Demo Matched
pair T.R.F. Coils for long and medium waves, 6/6 pr.
Weymouth matched pal, of coils, for T.R.F. covering
long and medium waves.10/6 pr., or for Supe rhet covering
Long, Medium and Short Waves, 11,6 pr. All types of
Wearite " P "coils in stock at 3, -ea.

Coil Peeks. Osmor Midget Coil Pack, Size 31in. x akin. A
lain. covering S. M. and L. waves. Coils wound on
Polystyrene Formers with adjustable iron cores, ensures
efficient performance. Factory wired and aligned. Prier
including full circuits for Superhet 465 K/c. Unit 52,

P.T.t. This Osmor Coil Pack is also available for
Midget Superhet BATTERY Portable sets including
matched ready wound Frame Aerial. Prier 54:2 (inel
P.T.). Weymouth Midget 3t x 21 x liin.coveringS.M.L
w/band0

each w/band,
s,for46b005 Kde 6./5s.1./employing Matched Iron Cored

Wearite Pack, 44 X 31 x 111n., Type 706 covers two short
w/bands and medium w/band and Type 705 cover -
short -medium -long wane. Both for 485 kcis. Incor-
porates gram. position. and employs adjustable cored
C0118,53/4.

 All of the above Coil Pack. include Switching, Padding
and TrimmerCondensers.

L.F. Chokes. Midget 10 henry 250 ohms 40 mA., 3/6.
20 tiny. 250 ohm 60 mA.,6/6 ; 20 hay. 300 ohm. 10
12/9 ; 5 boy. 50 ohm 250 mA., 28/6: 20 hny. 2560
210200 mokmA...1255/06mAt .bn2y6.;6.250 ohm. 120 mA.. 8/6 18 tiny .

I.F. Transformer, 485 K/e. New well-known manutacturer.
surplus fin. x ;in. X ltin. Iron Core, 0/- each. Denco
Iron Core, 465 K/c. or 1.6 m/c., 11in. x 1/1n. x 3
16/6 pair. Wearite Stand Cap, Tuned 465 K/c., 20/ r.
New Surplus 465 K/c. Iron Core, 4in. x 11In, eq., 101- pi

Transformers. (a) Input 230 volt, output 200 volt 25 min
and 6.3 v..9 amp.. 11/- (b) Input 230 volts. output
250 volts 30 m/a., and 6.3 volts 1 amp.. 13/9.

E.H,T.

Tranit°6/6.

rmer. Prim. 230 v. Sec. 5 Kv. and 4 -volt
lapped '2 volt, 59/8. Do. but 4 Kv.,

Heater Auto Transformers. (a) tapped 2 v. 4 v., 5 v., and
0,3 volts 3 amp., 9/6; (b) 4 v. 3 amp. to 5 V. amp.
Reversible, 6/6 : (e) 4 v 3 amp. to 0.3 V. amp. Raver
able,

NEW SURPLUS FOSTER TRANSFORMERS. Prima.,
230 volts. Secondary 12 volts 9 amps. 21/-.

Filament Transformer, Inputs 230 volts, outputs 6.3 V.

MAW, 8/3 , 4 v. 11 amp., 7/6; Input 200/250 v.
output 4 v. (13.T.). 14 amp., 4 v. 2 amp., 6.3 v. 2 amp.
19/6. Input 230 v. output 8.3 v. (0.T.) 4 amp.. 17/6.

I:etal Chassis, substantially made with four sides, 7in. x
x 21m.3,1L 9 x 5 x 21in. 5, 3.10 x 6 x 2}[n.6/-

10,3a. 471x132,31.1 2050 21in. 7/9, 14 x I x

Stains Transformers. All New rime) with Primaries tapped
for 200-250 volts. Secondaries (a) 250-0-250 volt, 80 mA.
6.3 v. (tapped 4 v.) 4 amp. and 5 v. (tapped 4 v. 2 amp.
18/6 (also available with 350-0-350 volt at 18/61. itern's
350-0-350 volt, 150 mA., 6.3 v. (tapped 4 v.), 4 amp. and

W. (tapped 4 V.) 2 amp. 41/6 (c1350-0-350 v. 250 in.A.
4 volt, 8 amp., 4 v. 3 amp. 6.3 v. (tapped 2 v.12 amp. and
6.3 v. 6 amp. 84/-, and many other ratings.

Westinghouse Rectifiers. (a) H.T. 51, Bated 350-0-350
Volt., 100 mA., 35/- (b) H.T.52. Rated 350-0-350 v..
200 ramAA 7/ .;3/ 6 : (c) H.T.53. Rated 700-0.500 v..
200

Types. 14D36 11/3. 16HT20. 1.2/6 1636111HTT5640., 2017//69

li36EHT25, 13/10 36 ET35 18/2:
36EHT60. 25/8;,,6ENT45. 22/6: 36EHT50, 24/10

360E4 BridgeTl00, 1,0028/10ie; lriEHT13, 7/9.

For charging 2, 4 or 6 volt at 11 amps 8/6
For charging 6 Cr 12 volt at 11 amps. 12/I
For charging 6 or 12 volts at 3 amps. 21/C
For charging 6 or 12 volts at 5 amps. 2 011
For charging 12 or 24 volts at 3 amps

90

A Variable Resistin for control of Charging Equipment (or
Models) up to 3 amps. 15'-.

Suitable Charger Meter, max. 4 amps. 7/6.
Meer Rectifiers. Westinghouse 250 microiamp 11/6;

I mA., 10/6: 5 ma.. 6/6.
Selenium Rectifiers, 11.T./11. wave. 250 v. 50 mA., 5/6:

210 v. log mA.. 7/6 . 250 v. 170 ma.. 13/9.
Charger Transformers. Suitable for use with preceding

Rectifiers. Esc. has input of 230 volts. Outputs
.10 24 volts tapped 13 v. 9 v. and 4 v. at 3 amps.. 25/6:
du 30 volts tapped 15 v. and 9 v. at 3 amps., 28/3:

15 volts tapped 9 v. at 3 amps.. 10/6 (dl 12 volt -
amps. 12/3; (el 15 colts tapped 9 v. at 6 amps..

24/3: 15 volts tapped 9 v. at II amps.. 15/3 12 volt -
1 amp.

BattersA Charger Wiring Diagram is included with
purchase of Charger Transformer and Rectifier.

A : Instable Mains Droppers. liin. dia. x 2fin. (a) .15 amp.
(.500 ohms. 5/ ( bi ,:tap. 1.000 ohm, 4,- (c) .3
amp. 600 ohms.6/-.

Television. We keep a very comp. ehensive range or Tri.'
components. The Viewmastei T/V, Assembly Instruction:
showing Practical Layout and Price List in stock. prict
5/6 (inc.. post). We can supply all the specified con,.
oonents for the T/V. ex stock. either by a ay or individna
components or by the published stages.

Man Chassis Cutters. The quickest most same,
method of Chassis cutting, consists of a die. punch, and
Allomacrew.
To cut fin. dia. (B70 10/6
Po cut sin. dia. (1343a)
Co nut lfan. dia. (Octal)
To cut dia. (English .... ....... 1113306%66
To cut If in. dia.. (EF50) 14/0
Key for any of above 1,-
Adiu,tabie Chassis Cutter for boles from les. to 24in.
dia.( used with band brace), 7/6.

The " Handy-Utiiity " Dn. Portable Elestne Dril FOi sec
on A.C. or D.C. mains. A powerful and robust drill
that will drib wood, metal, and almost anything. can also
be used tor grinding, =fling and wire brushing, etc.
Employs instant release trigger switch. Price 66/19/..
Descript ve leaflet is available.

The new Pvrobit Solderinv Iron, with Instrument, type bit
for use on A.C. or D.C. mains, 22/-. Spare element, and
bits always in stock.

Ex.GovI complete be'. or Moving Co'. Headphone And
Micsonhone hearlsren, 10,6.
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OUR 16TH YEAR. MONEY SAVING OLTERS

CONTROL UNIT 499. Size
54 x 5 x 3in. Slow motion drive,
switches and useful parts. 5/-,
post paid.

CONTROL UNIT 410. Size
5 x 34 x 3in. Brand new. 25 k.
pot, 2 S P.D T. switches, one
3 -way switch, I D.P.S.T. jack
push switch. Neat case. 5/-,
post 1/ -

CONTROL UNIT. Ex-
R.A.F. type 88a, ref. 101_137.
Brand new. Mahogany case
with sloping grey enamel

panel size 12 x 7in.
Overall size of case :
base, 12 x 9;n. ; top,
12 x 4in.; Height, 74in.
Fittings include red and
green calling lights,
R.T./W.T. switch, send/

receive switch, sidetone control, I

mike, 2 telephone and I key jack sockets. Interior
chassis size L. I lin., W. Sin., D. I lin Components
include VT20 (220P) valve, 3 L.F. transformers,
various first -grade resistors and condensers, outlet cable
of 10 way 4in. screened lead (detachable), terminating
in 10 way Jones plug, 2 additional outlets terminating
I with miniature 2 -pin socket and I 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 -
M ITTER!RECEIVER. M.R.
series. 10 valves. I Det. 19,

I L63, I H63, I D63,
3 KTW63, I KT63, 2 EF50
(value of valves exceeds £10
at current prices), 2 westec-
tors, etc. Grey enamel case
size 10 x 8 x 7in., weight
22 lbs. All valves guaranteed.
Operating frequency around

90 mcs. We regret we have no precise
technical data on this instrument.
Apparently designed for mobile work

with crystal control (no crystals included). An out-
standing bargain at £311916, 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, 124in. ; weight, 60 lbs. First-class
condition. Bargain price 6 gns., plus part packing and
carriage 12/G

JUNCTION BOX. Type
204 Ref. 10A/16002 Length
71 x 3 x 3in 5 4 -pin outlets,
2 2 -pin outlets, grey en,,mel.
Brand new. Weight 2 lbs.
Useful round the shack.
2/- each, post 6d. As illus.

TELEVISION PRE AMPLIFIER. Just the thing you have been
looking for. This ex -Govt. I -valve pre -amplifier is extremely
sensitive and stable. It makes an amazing improvement in both
vision and sound reception in all fringe areas. Availaole for

London (type A), Birmingham (type B), Holme Moss
(type H).
Very small dimensions. Length, 4in. Width, 34in.
Chassis depth, llin. Overall depth from top of valve, 44in.
Fitted with EF50 valve. Ready for use. Power require-
ments 6.3 v. L.T. 200/275 v. H.T.Coax. Input and Output

sockets. Ideal for " The Viewmaster " "The Inexpensive Television Set."
Electronic Engineering Televisor, and any commercial set with suitable power
supply. Unique value at the price of 15/. (post paid)

EDDYSTONE 358J COMMUNICATIONS RECEIVER (4 only). Grey
cabinet with chrome handles. Size LI9, W13, DI I, 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 114 x 64 x 3fin. loud speaker in grey enamel cabinet 8in. unit
with high and low impedance connections.
Nine Eddystone coils giving continuous coverage from 90kcs. to 31mcs. Every-
thing for a complete station. These mc-Govt receivers have been used, but
are in ex. cond. Really outstanding value at E25 each carr. paid per pass. train.
RI224A 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.

Outstanding performance. Price E7/10/- carr. paid.
CRYSTAL MULTIPLIERS for the ET4336 Transmitter. New condition.
Less valves and M.A. meter. 30/- each, carr. 3/6.
CAT TUNING UNITS 47I5A. 800-1,500 kcs. 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/-. Last few.
C/3 VOLTAGE CONTROL UNIT. Ref. No. 5U/1269. Contains on,'off
switch, pilot light, 6 bank fuse panel, 5 plus 3 mfd. Heavy duty fully filtered
mains suppressor. Handsome case. Size II x 8 x 7fin. 10/- each, carr.2/6.

PAMPHONIC P.A. SPEAKERS.
10in. high flux unit (not surplus).
Handsome maroon cellulose metal
cabinet 20 x 9 x I3in., impedance
3 ohms. New and unexpected
delivery enables us to repeat this
popular item. Price 55/-, carr. 4/.

CONTROL UNIT 454A. Brand new in
sealed packing. Size 84 x 64 x 34. Fitted
with 0-1 mA. meter, four 50k pots.,
15k pot., 1250k pot., I D.P. toggle
switch, 3 jewel light jacks, I G.P.O.
type 2 pole switch, I Yaxley 5 -pole
switch. Suitable as basis for a good
test meter. Price 30/-, carr. paid.

RECEIVER TYPE 25 (TRI196). 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 8ft steel mast, masthead bracket,
lashing, bracket and thimbles, etc. While they last 100'- each, carr. paid.
Current list price E6/5/0. These are perfect for Holme Moss within 40 miles.

AMPLIFIER A1271. Brand new. Size Sin. cube.
Fitted VR56 (EF36) D.P.D.T. switch. Relay.
2 mfd. potmeter, 2 trans. Neat case Unique
value. 101- each, post 1/6.

AIR MINISTRY COMMUNICA-
TIONS RECEIVER R1155. 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 mcs., 1,500-

600 kcs., 500-200 kcs., 200-75 kcs., 9 valves and Magic
Eye. Price 14 gns., carr. paid.

1155 POWER PACK AND OUTPUT STAGE, complete with U50 and
KT63 valves (not surplus). Black crackle case 12 x 8 x Sin., built in Sin.
P.M. speaker and phone lack Operates on 200/250 v. A.C. Connections
terminate in Jones plug which enables instant operation of receiver without
any modifications whatsoever. Made to " Wireless World " specification.
Matches in appearance with receiver. Price E6/10/-, plus carriage 3/6.

SATISFACTION GUARANTEED AS ALWAYS
ITEMS OVER 15 bs IN WEIGHT CANNOT BE SENT C.O.D

H.P. RADIO SERVICES LTD.
BRITAIN'S LEADING RADIO MAIL ORDER HOUSE

55 COUNTY ROAD, LIVERPOOL 4. Est. 1935. I'm. A.n.rse 144,
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BOOST E.H.T.
KIT. Comprises
one selinium recti-
fier, one 2-meg.
resistance and two
T.C.C. .001 mfd.
6 kV. condensers.
For converting
9in. T.V. receivers
to 12in.

CONVERSION
KIT

Comprises loin.
Cossor cathode ray
tube type 108K, line
fly -back E.H.T.
transformer, EY51-EHT rectifier,
scanning coils, 10in
cream mask and
armour plate glass.
YOURS FOR

215 . 10 . 0
Carriage and insur-
ance 25/- extra.

." TELEVISION
CONSOLE CABINETS

10 in. 12 in. I
DE LUXE BEAUTIFUL

CONVERSION
K IT

Comprises 12in.
cathode ray tube (byeither Brimar,
Mullard or Mazda),
Boost EHT Kit, 12in.
mask and armour
plate glass. Induct-
ance width control.
YOURS FOR

220 . 18 . 4
Carriage and insur-
ance 25/- extra.

LASKY'S 00/. Postage
PRICE 1/- extra.
FRAME BLOCKING OSCIL-
LATOR TRANSFORMERS.

LASKY'S PRICE /6 each.
Post 4d. extra. -*/

BRAND NEW AND UNUSED.
CATHODE RAY TUBES.
COSSOR 108K. 10in. Magnetic
tube. Uses a special ion trap which
prevents screen burn. LASKY'S

PRICEPRE-BUDGET 212.12.0
Carriage and insurance 22/6 extra. i on 5C or more yards.

CATHODE RAY TUBES. All
types and sizes available from
stock. Brand new and fully
guaranteed.
12in. from £18 4 10
15in. from £22 16 10
16in. from £24 6 5
CO -AXIAL CABLE.
Standard impedance.
Single screened, 1/- per yard.
Twin screened, 1/6 per yard.
Twin balanced feeder, 71d. per
yard. Post extra. Any length cut
to your requirements. 10% discount

WALNUT VENEER
For 12in. cathode ray tubes.
Beautiful figured medium
walnut finish, with high
polish. Fitted with shelf
for 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

28 . 10 . 0
Carriage 12/6 extra.

Outside dimensions of cab-
inet: 171in. x 161in. x 32in.

Why not convert your
table receiver to a con-
sole ?

Adaptor frames for fitting
9in. or 10in. C.R. tubes
available if required.

EVERYBODY IS BUILDING
THE VIEWMASTER

The television set you can build at
home from standard parts.
Holme Moss, Sutton Coldfield 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
Moss.

PRICE 5 /. per copy
Post free. /

ALL COMPONENTS IN STOCK AND SOLD SEPARATELY

Bin. CLOSED FIELD LOUD-
SPEAKERS. Ideal for television
receivers. Less o/trans. 3 ohms.
Will not affect your C.R. tube.

LASKY'S PRICE 1 7/6
Post 1/6 extra.  

T.C.C. VISCONOL HIGH VOLTAGE
CONDENSERS (Cathodray).

.001 mfd. 6 kV. Price 4/6 each.

.001 mfd. 12.5 kV. Price 7/6 each.

.1 mfd. 7 kV. Price 15/- each.

.1 mfd. 6 kV. Price 10/- each.
All post extra.

ENGRAVED KNOBS.
11in. diameter. fin. Spindle.
For television, radio and
amplifiers. All types.
(Brilliance, tone, etc.).
PRICE 1/6 each. Post extra.

WIREWOUND COL-
VERN POT/METERS.
Most values.
LASKY'S rj/6 each.
PRICE '0

Post extra.

TELEVISION
VALVES. MOSTLY
AT PRE -BUDGET
PRICES. EL38, EL33,
6P28, 61(25, EY51, 62BT,
7C5,PL38,PZ30,GZ32. Etc.
NO SHORTAGE AT
LASKY'S.

CATHODE RAY TUBE
MASKS

9in., with fitted armour
plate glass 10/6
less glass 7/6

10in 9/6
12in.. soiled white 10/ -

Brand new white 19/6
Special for flat face
tubes 22/ -
Postage 1/6 each extra.

ARMOUR PLATE
SAFETY GLASS. For
9in. 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 Mc,s. 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 valves. Full circuit
and data free with each unit.
LASKY'S PRICE 63/..

Post Free.
MONEY BACK GUAR -
A N T E E. 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, W.9
(Opposite Paddington Hospital) Telephones : CUNningham 1979 and 7214
Hours : Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m. Send 21-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.

E 1
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RED HOT VALUE
AN ALL WAVE RECEIVER

CHASSIS AT HALF PRICE

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.G. mains, 200-250 volts.

HIGHEST QUALITY COMPONENTS USED
THROUGHOUT.

Size of chassis :-15_12, wide, 8" deep, 2k" high.

A BRAND NEW
FULL SIZE

RADIO

LASKY'S £10 19 6 Complete with

PRICE
5 valves

and speaker.

Carriage and insurance 10:6 extra.

LOOK AT THESE FEATURES
* 5 New Brimar valves * 8" Elac p.m. speaker * Variable tone control

* Large edgelit dial, 71" square * 2 -speed tuning with nylon drive * 4 watts output
* 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, 121" high as
illustrated. (Knobs extra).

I LASKY'S PRICE 25f-
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, W.9
(Opposite Paddington Hospital) 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 21d. 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 I.F. TRANSFORMERS. Type r EPICYCLIC
550

Permeability tuned, 445-520 Kc/s. Type 551. Critics113.
coupled, with top grid connection. Type 552. Cloeer coupling
for feeding diode circuit, Q115. Inductance 700 micro -
henries, at 465 Kc 's.
Band width of each of the above transformers is 7-20 Kc/s at
2-20 Dbs Size :-3* in. high, ifin. square. Supplied with
fixing screws and nuts.

PLARSKYICE g 6/6 each, 12/6 Ppu

ALL YOUR RADIO VALVE REQUIRE-
MENTS AT LASKY'S

CARBON POT/METERS
All with long spindle, I, J, 1 and 2 meg.
LASKY'S PRICE, less switch 3/3 each.
With switch 4'3 each.

All poet extra.
Short Spindle and pre-set. PRICE 1/8 each. Post extra.

SMOOTHING CHOKES SPEAKER
20 Wit. 40 H. 3 11 I FRET
40 MM. 8 H. 3 11
40 M/a. 10 H. 4 3 Metal, one side finish -
75 Ma. 150 H. 8 6 ed gold, other side80 Kla. 10-20 H. 4 11
120 M/a. 10-20 H. 7 6 silver. Size: 12in. x
150 Mia. 10-20 H. 10 6 12in.250 Hie. 10-20 H. 15 6
150 Mia. 3 H. 3 3 LASKY'S a/q ner
250 Id/a. 5 H. 10 6 PRICE 4/ ... piece.

Postage extra post ed. extra.

RADAR INDICATOR UNITS TYPE 162C
BRAND NEW IN MAKER'S ORIGINAL WOOD CASE.
Contains 2 cathode ray tubes, one bin. VCR517 and one
3in. VCR139. Also the following valves: three SP61,
one 6.13, three EA50, one Dl. Dozens of components,
coils, resistance, condensers, seven pot. meters, etc. En-
closed in metal case, size 121n. x Sin. x 19in. Weight 40 lb.

LASKY'S PRICE Ta /ft
Carriage 7/8 extra.  w

METAL RECTIFIERS
Type R1111. 125 volts at 60 m/a. Price, 3/11. Post 9d.
Type RMS. 125 volts at 100 m/a. Price, 4/3. Post 4d.
Any number can be used together, either in series or parallel.

P.M. LOUDSPEAKERS
New and unused. First quality. All lees Mtrans.
3M. 12/11 gin. 14/8

12/6 10in. 28/6
041n. 13/6 121n. 75/ -

Postage extra on each speaker.
ALL THE BEST MAKES AT THE BEST PRICES.

EX-A.M. RECEIVERS
TYPE R1481

IN ORIGINAL WOOD CASES.
Frequency coverage 66.86
Mc/e. Description: Contains 11
valves: 1 VR65, 1 VR66,
4 VR53, 2 VR54, 1 635, 1 V870,
1 VH57. Large tuning scale with
slow motion drive, 0-5 m/a.
tuning meter, R.F. and L.P. gain
controls, Jack sockets for line
and 'phone. Totally enclosed in
metal case, grey enamelled, with
plated handles. Size 18in. x
101n. x ilin. Weight packed,
541b. Supplied complete with
circuit and calibration chart.
Soiled condition
LASKY'S PRICE

an in
each.

Carriage 10/- ex.

RECEIVER
UNITS TYPE 25
The receiver section of
the TH1196 equipment.
Easily converted to an
all -wave receiver 6 valve
superhet. Valve line up:
two EF36, two EF39, one
EK32, one EBC33. Full
details and circuits sup-
plied free with each re-
ceiver. Slightly soiled
but unused.
LASKY'S PRICE OW'
Carriage 3/6 extra.
The Receiver 25, less
valves.
LARRYCarriage

3.18 extra. 8/6

ANTENNA RELAY UNITS
TYPE CBY/29125

BRAND NEW AND UNUSED. IN ORIGINAL CARTONS
American Air Corps equipment. Contains an 0-5 ma. moving
coil meter, also relay, insulators, 0.75 amp. heating element,
switch, etc. A 50 p1. vacuum condenser 5 kV. working.
Fitted in black metal case, crackle finished, size 4Iin. x
Sin. x 311n.

LASKY'S PRICE 12/6Postage 12 extra.

CONDENSER CORNER
8 infd. 500 vw. 3/6
8 mid. 450 v.w. 3/-
8 x 8 mid. 500 v.w 5/3

3.2 rald.50 v.w. 1/3
18 mfd. 450 v.w. 411
18 mfd. 500 v.w. 5/3
16 x 16 mid. 450 v.w. 5/8
24 mid. 450 v.w. 11
25 mid. 24 v.w. tai
20 x 40 mid. 350 v.w. 6'11
32 mid. 450 v.w. 5'11
32 mid. 600 v.w, 6/6
32 x 32 mid. 350 vw. 5/6
50 mid. 12 v.w lifl
50 mid. 50 v.w. 3.9
50 mid. 350 v.w 411
55 mid. 350 v.w. A.C. 17/6

Postage extra.

DRIVES
For lin. spindle. Stand-
ard reduction.

LICE 1 /6 each.
Post 0. extra.

A GENUINE MINIA-
TURE 2 -GANG TUN-
ING CONDENSER
.0005 mid: Size lfin. deep,
1 / in. high, lin. wide. lin.
spindle. With fixing feet.
LASKY'S PRICE 6/6

each.Post Bd. extra.

COIL PACK SCOOP
No.1. 3 Wavebands. 12.33 metres; 35-1(10 metres; 200-550
metres. lin. spindle, loin. long wavechange switch. Com-
pletely assembled and wired. Size: 4in. x 4in. x 3in.
BRAND NEW.
LASKY'S PRICE 19/11Postage 1' -extra.
Circuit available price

No. 2. Midget Coil Pack. 3 wavebands. Standard long,
medium and short. fin. spindle, Sin. long wavechange
switch. Completely assembled and wired. Size: in. x
1 kin. x 2fin. BRAND NEW.
LASKY'S PRICE 07 /ft Postage 1/- extra.
Circuit available. price 1/..  /
ALL OTHER TYPES AND MAKES OF

COIL PACKS AVAILABLE
Osmor, Weymouth, Wearite , etc., etc.

BRAND NEW RADAR UNITS
Supplied in Wood Transit Case. Containing 23 brand new
valves: 15 EF50 ; 2 VR65 ; 3 EB39 ; 1 VR55 ; 1 VR56 :
1 EA50. Also a removable 45 Mc/s. I.F. Strip (Receiving
Unit Type 153). Hundreds of components Resistances.
Condensers, 12 Pot/Meters, Relays, Ceramic and Amphenol
valve holders, etc. Totally enclosed in metal case, black
finish. Overall dimensions 7f x 13 x 21In.

LASKY'S PRICE £5/18/6 Carriage 7/6 extra.
/

TYPE J/RA/1. 30 WATTS HEAVY DUTY
AMPLIFIER

Rack mounting, grey crackle finished. Uses KTZ63 and
L63, feeding 2 KT66s in push-pull. Rectifier type U52.
Meter and switch for checking all current readings. Panel
light, bass brilliance and gain controls. Size : 19in. x ilin.
x 12in. on a chassis 4iin. high.

LASKY'S PRICE £13/19/6Carriage and packing 25,.. extra.

J/RA/2. 10-12 WATTS CHASSIS
AMPLIFIER

Uses an L63 feeding 2 %Tills in push-pull. Rectifier type
U50. Size : Sin. x I7in. on Sin. chassis.

LARRY'S PRICE
Carriage and packing 10/.. extra. £7/19/6

Send 3d. stamp for further details of J/RA/1 and J/RA/2
Amplifiers.

OUTPUT TRANSFORMERS
Miniature Pentode (184, 384)
Midget Pentode, 40 31/a.
Multi -Ratio Standard
Push -Pull, 80 M/a. Ratios of 40 : 1 and 40 : 1
Push -Pull for PX4's
80 M/a heavy duty, multi ratio
10 Watt multi -ratio
30 Watt, 70 Ma,. Multi -ratio
Bulgin intervalve transformers. Ratio: 4 : 1 .

5 : 1 .

Standard Pentode. 60m/a
Postage extra.

4'3

8 6
6 11

12 6
128
16 11
29 6

3 11
5 11
3/11

FILAMENT TRANSFORMERS
All primaries 230 volts 50 c.p.s.

FILi2, 6.3 v. 1.5 a. Price 6/11
FIL/3, 6.3 v. 3 a. Price 9/8
PTL/4, 2 v. 2 a. Price 4,11
F11/5, 6.3 v. 4 a. Price 12/0
Special Transformer. 30 volte at 2 amps. with the following
tappings: -3, 4, 5, 6, 8, 9, 10, 12, 15, 18. 20, 24 and 30
volts Price 19/8

All 61. trans. 3/ -extra per item postage.

MAINS TRANSFORMERS
All 200-250 volts 50 c.p.s. primary. Finest quality, fully

guaranteed.
MRA/3. 350-0-350 v. 80 M/a., 6.3 v. 3 a., 5 v. 2 a. Both
filaments tapped at 4 volts. An ideal replacement trans.

Price 12/6
MBA/5. 350.0-350 v. 125 M/a., 6.3 v. 4 a., 5 v. 3 a. With
mains tapping board Price 27/6
MBA/6. 350-0-3511 v. 100 M,a., 6.3 v. 3 a., 5 v. 2 a. With
mains tapping board Price 22/6

Postage 1/8 extra per transformer.

AUTO TRANSFORMER. TYPE AT/3
0-10-120-200-230-250 volts. 100 watts.

LASKY'S 1 jft
PRICE Postage 116.

ANTENNA ROD SECTIONS
Each section is steel heavily copper plated. 12in. long and
lin. In diameter. Any number of sections can be fitted
together. LASKY'S PRICE 2/6 per doz. ; 6/- for 3 doz. ;
11/- per half gross ; 20/- per gross. Post free.

DUAL WAVE
COILS
31. & L. T.R.F. AN. and HF.

LASKY'S PRICE Per
Post 6d. extra 5/11 pair.

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.O., A.V.C., R.F. Amp., two I.F. stages, magic
eye. etc. 5 frequency ranges: 185-7.5 Mc/s.; 7.5.3.0 Mc/s.
1,500-600 kc/s. ; 500.200 kcis.; 200-75 kc/s.

Mg' £12/10/ -
Carnage (in wood case) 7/6 extra. Full modification data
and circuit details supplied.

CRYSTAL DIODES
Wire ends Supplied with circuit

LASKY'S PRICE 3/11 each.
Post 3d. extra.

VIBRATOR PACKS
For use with the P.C.R. Philips Communications Receiver.
12 -volt input. Supplied complete with vibrator and metal
rectifiers, etc.

LASKY'S PRICE 39/6
Carriage 6/ -extra. .0

TABLE MICROPHONE STAND
Two sections, chrome plated. Crackle finished base.

LASKY'S PRICE
Post, packing 2/6 extra. 17/6

LASKY'S OWN TEST PRODS
Made for safety.
Fused test prods. Fully insulated pencil type with retract-
able point. Contact is only made when desired by pressing
top. Each prod contains a cartridge type fuse and spring.

LASKY'S 4 per pair -(one red, one black). Post
PRICE 3d. extra.

TOGGLE SWITCHES
Single pole, double throw. Ex -Govt., brand new. Black
plastic finish.

LARLYst 'eS.PtrE each. '1 oi.Per doz.

CATHODE RAY TUBES TYPE 3BP1
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
PRICE

'S29/6
Carriage 3/6 extra.

CAR BATTERIES
By DELCO-REMY. Ex -American Army. Absolutely
perfect, brand new and unused. in maker's original packing.
No. 1. 6 -volt 140 A.H. aprox. Size: 7in. deep, 13in.
wide, NM. high. In genuine hard rubber case.

LASKY'S PRICE
Carriage 7,6 extra. £4/19/6

No. 2. 6 -volt 90 A.H. Size: 91n. wide, Sin. deep 8in.
high. In genuine bard rubber case.

LASKY'S PRICE
Carriage 7/6 extra. 87/6

MAINS DROPPERS
All types from 2/6 each. 12 assorted, 23/-. Post tree.

MIDGET YAXLEY SWITCHES
4 pole 2 way. Long spindle.

LASKY'S 2/11PRICE Postage 3d. extra.

LARGE STOCKS OF RESISTANCES,'
ALWAYS AVAILABLE

All values. Prices:-1/loth and 1/8th watt, 'lid. each:
I and watt, 4d. each; 1 watt, 8d. each. Postage extra.

MONEY BACK GUARANTEE
Everything ordered from Lasky's is guaranteed to be as
advertised. It you are not more than satisfied return goods
for cash refund.
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GARLAND BROS.LTD
LANE PRECISION BUILT TAPE TABLE.

rir4hilr

High fidelity high impedance record -playback
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 1,200 -
foot reel of tape. E16/10/-, plus carriage, etc.,
10/-. Demonstrations at Deptford and Lewisham.
TAPE DECK AMPLIFIER UE6. A six -valve
record -playback amplifier suitable for use
with high impedance heads. Features include
variable bass and treble lift, recording level
indicator and built-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. E10/10/-, plus carriage 5/-.
TAPE DECK AMPLIFIER HNE5, 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 corn-
ponents, circuits and full instructions. E7/10/-,
plus 5/- carriage.

AMPLIFIER AC111.

7 valves (including rectifier). 10 watts push-pull
output to 3 ohm or 15 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 tuner, £8/I9/6, plus carriage 5/-.
MODIFICATION KIT UE2. Enabling the use
of Amplifier AC I I I as a high -quality tape
record -playback amplifier, for use with high
impedance heads. Incorporating pm -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. Emitape,
Grade A, 600ft., 21/ ; 1,200ft., 35/-. Scotch
Boy (Durex), 1,200ft., 35/, SPARE TAPE
REELS. 7in. (1,200ft.) plastic, 4/- each.
MAGNETIC RECORDING HEADS. High
impedance half track heads, in mumetal shields.
Record -playback, E2/10/-. Erase, £2121-.
LUSTRAPHONE MOVING COIL MICRO-
PHONES. Type C51. Response substantially
flat to 8 kc/s. Impedance 20 ohms. Fitted with
switch, a each. Type C5 I/Z. As above, but
impedance 200,000 ohms, E5/12/6 each.
AMPLIFIER 11/66. For those who desire good
quality reproduction at low cost. Valve line-up is
615-6.15-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, E5/2/6. Amplifier wired and
tested, i6/2/6.

PLUGS AND SOCKETS. Pye angle, 1/-;
Pye straight, 1/3 ; 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, 119 ; E.H.T. Single, If- ; the above
prices include plug and socket in all cases. Pye
T -pieces, 9d. Pye connectors, 9d. Pye Angle
P. & S. to fit lin. cable, 1/3 complete.
MUIRHEAD SLOW MOTION DRIVES.
As used on G -units and R.1 224A. Precision -made
and incorporating a slow-motion drive of the
order of 50 or 60 to one ; ideal for tuning or test
equipment, 6/6 each.
MAT RESISTORS. 300 ohm, 250 watt, 2/3
each, 21/- per doz.
ACCUMULATORS. 2 v. 10 A.H. In black
moulded bakelite case, unfilled but charged,
4/9 each.
WAFER SWITCHES, SP 10 w., 1/9 ; SP II w.,
2/. ; 4 p. 2 w. midget, 2/- ; SP 3 w., 1/3.
TOGGLE 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, 271- per dozen.
Ditto S.P.D.T., 1(9 each, I8/- 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,

1 1 x 51 x 2in , drilled with seven octal (Ifin.)
holes, 2/9 each.
TINPLATE CHASSIS. Two-sided, 10+ x 41
x 2in., undrilled, 2/9 each.
SPECIAL PURPOSE VALVES. VRI I 6, Si- ;

CV73, 4/- ; 9003, 5/- ; 954, 3/- ; CVI 141, 6/6 ;
CV66, 6/6 ; VRI36 (EF54), 7/6 ; VUIII, 5/- ;
VU 133, 3/6 ; CV54, 3/6 ; El 148, 3/6 ; VU33, 3/6 ;
CV265, 3/6 ; VUI34, 9/6 ; VR65A, 4/6 ; MS/Pen,
6/6.
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 that 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, S.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 3 -SPEED AUTO -CHANGERS.

Plays eight 78 R.P.M., ten 331 R.P.M. or 45 R.P.M.
records. Replaceable double -pointed sapphire
stylus, E23113/..
DECCA THREE -SPEED GRAM MOTORS.
For 334, 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.), £7/314.
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.), f3/19/4.
MAINS TRANSFORMERS. MTI, 250-0-250 v.
80 mia., 0-4-6.3 v. 4 a., 0-4-5 v. 2 a., 1816 each ;
MT2, 350-0-350 v. 80 m/a., 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 in/a., 6.3 v. 3 a., 5 v. 2 a., 22/6
each. All above transformers tapped 200-220-
240 v. 100 w auto., 0-10-120-200-230-250 v ,
18/6 each.
I.F. TRANSFORMERS. 465 kc. standard size,
34in. x lain. x lain., 12/6 per pair. Small size,
21in. x lain. x lin., 13/6 per pair. Made for us
by a leading manufacturer.

WIRELESS WORLD DIARY 1952. Containing
80 pages of invaluable technical data. Get your
copy now, and avoid disappointment. With
leather covers. 6/I=d. each, with rexine covers,
4/31d. each. (We also carry a full range of W/W
publications and reprints.)

TRF KITS.

Complete with cabinet in ivory or brown bakelite,
three valves and metal rectifier, alassis, loud-
speaker and all components and accessories.
For medium 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, 6d. each, 5/6 doz. 220, 300, 330,
500, 1,000, 2,000, 4,000, 4,500, 4,700, 9d. each,
7/6 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) 0.035020AF, 1/6 ; (d) 0.040710#F, 1/6 ;
(f) 0.065350µF, 1/6 ; (f I ) 0.082910t/F, 1/6 ;
(g) 0.087460µF, 1/6 ; (h) 0.108435µF, 1/9 ;
(i) 0.123750µF, 1/9 ; (j) 0.147000pf, 1/9 ; (k)
0.2.05276µF, 2/-.
No further stocks (a), (b), (61) or (e). Many close
tolerance standard values may be made up by
parallel- or other combinations of above, e.g.,
41 + 2K = ; 2k + g =-- 0.5µF ; c + f =0.1p,F
(A table of over 150 series and parallel combinations
of these condensers, invaluable on calculating
filter networks, etc., is available on receipt of
24d. stamp.)
CLOSE TOLERANCE SILVER MICA CON-
DENSERS. 10,000pF (0.0111F) plus or minus 2%.
Ideal for service bridges, etc., 1/- each, 9/- per doz.,
E4/10/- per gross. I,000pF (0.001µF), ± 1%,
1/3 each. 100pF (0.000IAF) ± 1%, 9d. each.
HIGH STABILITY RESISTORS. I% I w. :
1.5k, 8k, 9d. each ; 1% a w. : 10k, 25k, 50k,
100k, 500k, II- each I% I w.: Im., 1/3 each ;

2% .4 w, . 4k, 10k, 13k 45k, 55k, 250k, Im, 9d.
each ; 2% I w. : 120k, Im, If- each ; 5% w.
3.9k, 10k, 39k, 75k, 130k, 600k, 8d. each ; 5%
I w.: 5k, 8k, 510k, 910k, 1.8m, 2m, 9d. each ;
5% 2 w.: 10m, I I m, 12m, 14m, 50m, 100m, 1/3
each We have at press date large stocks of
many of these values.
SMALL -SIZE PAPER CONDENSERS. 2µF
100 v. wkg., dimensions Ifin. x I4in. x fin.
Ideal for cross -over networks, etc., 4/6 per doz.,
45/- per gross, £I4/I0/- per thousand.
PAPER CONDENSERS. IMP 500 v. wkg.,

x 2in. x tin. Inverted mounting, 1/- each,
9/. per doz., E3/12/- per gross. ItiF 600 v. wkg.,
24in. x lain. x 1 in. Upright mounting, 1/6 each,
I5/- per doz. El per gross.
HIGH VOLTAGE MICA CONDENSERS.
0.10F 1,500 v wkg., by a leading manufacturer.
Bakelite cased upright mounting, 3in. x 21in.
x lain. overall. Price 2/- each, 21/- per doz.

EXTENSION SPEAKERS.

In tasteful brown bakelite louvred cabinet and
incorporating an Flat 5in. P.M. speaker (com-
mended editorial columns this journal), and
volume control, EI/7/6.



DECEMBER, 1951 WIRELESS WORLD 89

EX

Value

-GOVT. POTENTIOMETERS

Track
Watt-

age
Spindle
length Price

500 W,'W 5 Preset 2/6
100f) W/W I Preset 1/9
5000 W/W I 5/I6in. 1/9

11(0 W/W 3 lin. 2/6
Ikf2 W/W 5 lin. 2/6
21(0 W/W 3 Preset 1/9
21(0 W/W 6 2/6
2k0 W/W 6 lin. 3/-
3k0 W/W 5 Preset 2/6
3k0 Carbon Trop. 2 tin. 1/9
5k0 W/W 1 Preset 1/9
5k0 W/W 2 lin. 2/6
5k13 W/W 5 iin. 3 '-
51(0 W/W 5 /in. 3/-
8k0 W/W 5 fin. 2/6

10k0 W/W 4 lin. 2/6
10k0 Carbon Trop. 2 /in. 2/-
!OKI Carbon I Preset 1/3

20k13 W/W 3 Preset 2/-
20k0 W/W 5 lin. 3/-
20k52 Carbon Trop. 2 4in. 1/9
501d1 W/W (earthed

slider)
3 /in. 2/6

50k0 Carbon Mini. I fin. 1/6
100162 Carbon Mini. l /in. 1/6
200k0 Carbon I /in. 119

500M2 Carbon Trop. 2 /in. 1/6
500k0 Carbon Trop. 2 /in. 1/9
500k0 Carbon Mini l tin. 1/6

IMO Carbon I jin. 2/ -

All new and unused. Spindle diameter lin.
in all cases. Quantity prices on application. ;

SLEEVING. 2 mm, oiled silk, etc., 3/6 per 24
nominal yard lengths, assorted colours, 33/- per
two gross ditto.
METERS. All 2in. 0-4 a. D.C., 9/6 ; 0-8 a. 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. First grade
M.I. Meters in robust metal case. 0-5 v. A.C. or
D.C. (separate calibration for A.C.). Scale length
approx. 6,in. Few only, 37/6 each.
PAXOLIN COIL FORMERS. IIin. long by
5/l6in. diameter. Also suitable for metal rectifier
sleeves. Approx. 50,000 available. El 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, E4/10/-.
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, LI I.
GERMANIUM DIODES. Latest sub -miniature
wire -ended glass -enclosed type, by a leading manu-
facturer. Minimum life 10,000 hours, low shunt
capacity, no heater supply required. Special
offer at 516 each, or f3 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. 150 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., 12/6 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, S/- each.
L.F. CHOKES. 8H 120 mA American made,
13/9 each. American potted type, I.28H 130 mA.,
tested ex -equipment, 3/6 each.
PULLIN MOTORS. Type A/3R. For 24 v
ID C. 3,in. x 21 -in x 2in., 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, If- ; 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 medium waves.
With reaction winding, 6'9 per pair. Without
reaction winding. 6:- per pair.
METAL RECTIFIERS. Type RM2, 125 v.,
at 100 mA. Two in series required for mains
voltage. Price 4/- each ; 6 v. I a. half -wave (or
full wave with C.T. transformer). price 5/- each ;
12 v I a. bridge, 8/6 each.

ROTARY SELECTOR SWITCHES. Type
100'373-374. 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 I5/- 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 VS68. 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, L6 10.- per gross.
MINIATURE TANDEM POTS : 30 k, plus
1.5 k, with S.P. switch. Spindle diameter kin.,
spindle length /in. from end of bush. 2/6 each.
VALVEHOLDERS : Ceramic : UX5 (807, etc.),
1/- each, 10/- doz. ; UX7 medium (1625, RK34,
etc.), 1/- each, 10 - doz. ; B9G (EF50, etc.), 9d.
each, 7/6 doz. Arnphenol : Int. Ictal, 9d. each, 74
doz. ; Br. 7p. 9d. each, 7/6 doz. ; Br. 5p, 9d. each,
7/6 doz.

'

 UX7 med., 9d. each, 7/6 doz. ; UX5, 9d.
each, 7/6 doz. Paxolin : Br. 5, Br.7, UX4, UX5,
UX6, UX7, 6d. each.
AMPLION TESTMETER : 10 Ranges A.C. and
D.C. Up to 500 v. A.G. and D.C. Resistance
up to 200,000 ohms, 1,800 ohms per volt A.C.
and D.C. Price E5.
P.O. TYPE JACK SOCKETS : 2 way shorting
type Ref. No. 10H/1739, special offer at 1/. each,
9/- per doz.
FLEX CONNECTORS : Ref. No.'s 5c/455
plug, Sc/59I socket. Overall dimensions when
joined 2fin. x 4in. For joining two lengths of
flex or cable. Price complete (plug and socket)
1/3 each, 12/. per doz., L6 per gross.
CATHODE RAY TUBES. SCPI, Electrostatic
intensifier -type C.R.T., diameter Sin. 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/- ; I2in. clear, 75/- ;
I2in. filter, 80/-. Carriage and packing 5/- each,
all types.

***WM WM**
We wish our many friends
athomeand overseas a Happy

Xmas and a Prosperous and
Peaceful New Year

WZ- t tglOrt ***
S.W. TUNING CONDENSERS. 50p F max.,
3 -hole fixing, spindle diem. kin., spindle length lin.,
1/6 each. 160p F (0.00016/./F) max., upright mtg.,
with 4 fixing feet, spindle diam. kin., spindle
length 2/3 each.
TWO -GANG CONDENSERS. .0005/LF, with
fixing feet. Size 2+in. x 21in. x Spindle
diameter kin., spindle length lie., 7/9 each.
Midget two -gang condensers .0005µF with trim-
mers. Size I kin. x i kin. x 2kin. Spindle diameter
kin , spindle length lin., 8/6 each.
HEATER TRANSFORMERS. Pri. 230 v.,
Sec. 6.3 v. 1.5 a., 7/6 ; Pri. 230 v. Sec. 12 v. I a.,
7/6.
POTTED TRANSFORMERS. Pri 230v 50cps
Sec. 0-325v 60mA. 0-6.3v 500mA. Size 3in. x Sin.
x 2iin., upright mounting. 12 6 each. Ex unused

equipment.

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, 11/,
Electrophysiological Technique, by Dickinson, 13/..
Radio Charts No. I, a modern supherhet for 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. I, amplifiers, test and servicing, 3/9.
The Williamson Amplifier, 3/9. Brimar Valve
Manual, 5/3. Ediswan-Mazda Valve Manual, 1/3.
Mullard Valve Manual, 5/3. Marconi Osram
Valve Manual, 5/3. Television Explained, by
Miller, 5/6. Television Servicing Manual. 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 all cases.
CARBON RESISTORS : Large and comprehen-
sive stocks at following prices :1 w., 4d; w., 5d;

I w., 6d.; 2 w., 9d.; 4 w., 1/- 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, I k, 1.5 k, 2.2 k, 2.4 k, 2.7 k, 3.2 k, 3.3 k,
3.9 k, 4 k, 4.7 k, 5.6 k, 6.2 k, 6.8 k, 8 k, 10 k, 12 k,
15 k, 18 k, 20 k, 22 k, 25 k, 24 k, 27 k, 30 k, 33 k,
36 k, 39 k, 40 k, 47 k, 50 k, 56 k, 60 k, 62 k, 68 k,
100 k, 220 k, 270 k, 330 k, 350 k, 390 k, 470 k,
500 k, 560 k, 600 k, 680 k, 750 k, 820 k, 1 rn, 1.5 m,
2 m, 2.2 n-, 3.3 m, 4.7 m, 6 m ; w. : 10, 12, 13,
20, 22, 27, 30, 43, 68, 100. 120, 130, 150, 270,
300, 390, 400, 470, 500, 560, 680, 750, I k, 1.5 k,
2.2 k, 2.4 k, 3.2 k, 3.9 k, 4.7 k, 5.1 k, 6.2 k, 7.5 k,
8.2k, 10 k, 12k, 13 k, 15 k, 16 k, 18 k, 20 k, 25 k,
39 k, 40 k, 50 k, 60 k, 100 lc, 350 k, 400 k, 470 k,
500 k, 560 k, 600 k, 680 k, 820 k, I m, 1.5 m, 2 m,
2.2 m, 2.7 m, 4.7 m ; I w. 20, 27, 33, 50, 56, 68,
82, 120, 240, 330, 470, 750, 820, I k, 1.2 k, 1.5 k,
1.8 k, 2.2 k, 2.4 k, 3 k, 3.9 k, 4.7 k, 6.8 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 k, 680 k, 750 k, I m, 1.2 m,
1.8 m, 3.3 m ; 2 w : 47, 220, 250, 270, 470, 600,
680, I k, 1.5 k, 3 k, 3.3 k, 4.3 k, 4.7 k, 6 lc. 6.8 k,
8.2 k, 10 k, 18 k, 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.

JU NEERO M ULTI-PURPOSE TOOL WITH
XACTO SLIDE GAUGE.

CUTTING SHEARS
FOR ROD

RENDING DIE
FOR STRIP

BENDING JIG
FOR ROD

-
 XAKTO"
GAUGE HAT

CUTTING SHEARS "
FOR $TRIP

PROTRACTOR
SLIDE PLATE

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,
n hich is priced at f1:7.6 ; we also offered to re-
fund the cost if after one week's trial you did not
chink 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. EARLY CLOSING THURSDAY, OPEN ALL DAY SATURDAY

GARLAND BROS. LTD
CHESHAM HOUSE, DEPTFORD

BROADWAY, S.E.8
TELEPHONE TIDEWAY 4412/3

5 OBELISK PARADE, LEWISHAM,
S.E.13

TELEPHONE : LEE GREEN 4038
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Best Buy
at

Britain's
ERSKINE OSCILLOSCOPE TYPE I/B.

A few of these excellent little scopes as adver-
tised previously, still available. Contained in a
neat black metal case size fin. x fin. x I lin.,
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 E10/10/0, plus 5/- car-
riage and packing. Full details available on receipt
of S.A.E.
COMMUNICATIONS RECEIVER R.I iss.
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.G. mains operation are contained in the
revised and enlarged " Wireless World " leaflet
which is supplied with each set or available
separately at 1/3, post paid.
The receivers are in brand new condition and
perfect working order and are moderately priced
at LI1/19/6, carriage and packing in original
transit cases 10/6. Any set gladly demonstrated
to callers.
RI 155 POWER PACK AND OUTPUT
STAGE. Enables this receiver to be operated
direct from A.G. mains. Just plug in and connect
low impedance speaker. (Note-speaker not
supplied), E3/19/6, carriage paid. This unit is
manufactured by ourselves from new components
and valves and assembled in a neat black A.M.
case, size 8fin. x 6fin. x 4in. All the necessary
leads and plugs are supplied and included in the
price.
BAKELITE EXTENSION SPEAKER. Cream
cabinet, size 6fin. x 6fin. x Sin. Containing a
Sin. Rola speaker, 2/3 ohms. Brand new and
boxed, 22/6. For callers only.
DE LUXE MODEL EXTENSION
SPEAKER. Walnut cabinet containing
a 6fin. Rola speaker and fitted with volume
control. Size I2in. x 10fin. 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.
4 a., 0-4-5 v. 2 a. (2) 250-0-250 v. 80 m/a.,
0-4-6.3 v. 4 a., 0-4-5 v. 2 a. (3) 30 v. 2 a.
tapped at 3 v. 5 v., 6 v., 8 v., 9 v., 10 v.,
12 v., 15 v., 18 v., 20 v., 24 v. All these
transformers are brand new and boxed,
fully guaranteed and priced at 18/6, plus
9d. post...
SPECIAL OFFER. MLlufacturers surplus
transformers-standard tapped primary.
375-0-375 v. 200 m/a., 6.3 v. 8 a., 5 v. 3 a.,
4 v. 2 a., 4 v. 2 a. Size 4fin. x 4fin. x 5in.
Semi -shrouded drop -through type. A
bargain offer at 39/6, 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 fin. x Sin. x 2in.
Will work at 600 v. D.C. Price 3 for 10/6,
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.
MULTIPLE BLOCK CONDENSERS. Elec-
trolytic, 8 x 16 x 4 x 4 x 6 mfd. All 450 volt
working. 4/9, plus 9d. post or two for 10/-,
post paid.
BLOCK CONDENSERS. Electrolytic 8 mfd.
500 v. working. Three for 9/-, post paid.
BIAS CONDENSERS. 20 mfd. SO v. D.C.
working, small can type, single hole fixing at

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-I p.m. Thursday). Open all day Saturday

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/. per dozen. All brand new.
Minimum quantity I 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 m/a. and 0-5,000 ohms.
Further ranges may be added as desired. A
range switch is incorporated and the basic move-
ment is 6 in/a., 250 ohms resistance. Our price
is 15/-, plus I/6 post and packing.
SIMPSON DUAL -RANGE OHM -METER.
Brand new American instruments. Incorpor-
ates fin. 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., fin. x 8fin. 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 I2in. 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 12
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 L411916, plus 5/- carriage and
packing. In Brand New Unused condition.

with circuit diagram. Price (less dynomotor),
L4/10/0, carriage paid. In brand new condition
and contained in black crackle cases.
RECEIVER TYPE 21. A battery operated
superhet. covering 4.2-7 me/s. and 19-31 me/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 copper
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.
rectifiers type RM2, 125 v. 100 mia., 4/3 each,
or 2 for 8/-. RM3, 125 v. 120 mia., 5/- each,
or 2 for 9/6, plus 6d. post on one or two. Selen-
ium rectifiers, 150 v. 40 mia., 3 for 10/-, post paid.
230 v. 60 mia. at 2 for 9/-, post paid.
EF50 (VR9I). Red American Sylvania types at
8/6 each. Brand new. British types also avail-
able at 5/- each tested.
SPECIAL PURPOSE VALVES. VT501 (TTI I )
SI-. 954, 2/6. VRI 36 (EF54), 6/6. El 148, 2/6

VR65a (SP4I), 3/-. Hundreds of other
types in stock. Post 6d. for 1-4 valves
SPARE C.R.T.s. For Erskine 'Scope
Type I/B as advertised by us. G.E.C.
Type E41034/4. 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 mia.
350 ohms, 6/6. 30 H. 100 m/a., 12/6.
Both types are upright mounting and very
conservatively rated. 1/- each postage.
6in. MAGNIFYING LENS. Super
quality oil filled perspex. Enables you
to have a large picture with the VCR97,
VCR5I7 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 zerofin. Bakelite case. Brand new and
boxed, 10/6, post paid.
DECCA THREE -SPEED GRAM.
MOTORS. For 33, 45 and 78 r.p.m.,
A.C. only, 100-250 v. 50 cycles. Price
£7/3/4.
USEFUL PUBLICATIONS. " Inex-
pensive Television " gives all the " gen "
on 6in. televisors and the " Easybuilt "

Televisor gives the " gen " on 9in. and I2in.
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 L4/19/6. These are without valves, but com-
plete with precision I mcis crystal. The fre-
quency range is 2.5-5 nit's. on fundamentals, and
the dial is calibrated every kilocycle.
INDICATOR UNIT CHASSIS, various
types, all filled with pots, valve 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 1/- post
and packing.

UPPER ST MARTINS (A NE

HAR,NON

N Q

Jrof 414

5 7 MAP 11/.1.5

KE.STEP +CI
u,o/P4P..0

C DOSS ROAD

ANI

1.,Vt.ROVNO

NEW EXIDE ACCUMULATORS. 2 volt
15-20 AH, in black bakelite case, size 6in. x Iin.
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 6fin. speaker is included.
Our price LI0/10/0, 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 me/s. (100-200 metres).
These follow the same specifications as the other
types of Command Receivers and are complete

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
other gear which we have in stock.
When in town pay us a visit and you will be surprised and delighted at the
astonishing variety of goods we have to offer at keen competitive prices.

CHARLES BRITAIN (Radio) Ltd.
II, UPPER SAINT MARTIN'S LANE,
LONDON. W.C.2 TEMple Bar 0545
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MAINS
TRANSFORMERS

These transformers are all
famous radio 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 volt 2 amp., 17/6.
320-0-320, 100 mA, 6 volt 3 amp.,
5 volt 2 amp., 17/6.
320-0-320, 120 mA, 6 volt 4
amp, 5 volt 2 amp, 25/,
280-0-280, 120 mA, 6 v. 6 amp.,
5 v. 2 amp. Less fixing clamps,
18/6.
250-0-250, 100 mA, 6 v. 3 amp.,
4 v. 3 amp., 4 v. 3 amp, 17/6.
250-0-250, 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 80
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 4 v. 3 amp
rectifier winding (upright or
drop -through), 10/6.
350-0-350, 120 mA, 4 v. 6 amp,
4 v. 3 amp, drop -through, 21/-.
Auto -transformer, various
combinations of voltages including
110 v. 70 watt, and 3/4 volts
windings at 1 amp, 2 volt I amp,
drop -through or upright mount-
ing, 10/6.
Heater Transformer Pri. 200-
250 v., 6 v. If amp, 6/- ; 13 v. If
amp, 6/- ; 2 v. 21 amp, 5/-.
P. & P. each 9d.

ELECTROLYTIC
CONDENSERS

16 + 16 mfd. 450 v. wkg., 5/6.
50 mfd. 25 wkg., 1/9.
100 mfd. 12 v. wkg., 1/3.
50 mfd. 12 v. wkg., 1/6.
25 mfd. 25 v. wkg., 1/2.
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.
31in. - 11/6
5in. 15/- 12/6
61in. 14/6 11/6

17/- 14/6
10in. M.E. Speaker Field Coil,
1,100 ohms, speech coil 2-3
ohms, 17/6.
P. & P. on each of the above

1/- extra.
Constructor's Parcel. Com-
prising chassis 10k x 51 X 2in.
with speaker and valve holder
cut-outs, Sin. 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 2I/-.
Volume Controls, by famous
manufacturer. Long spindle less
switch, 5 k., 50 k., 500 k., 1 meg.
2/6 each. P. & P. 3d. each.
Frame Blocking Oscillator
Transformer, 4/6.

D. COHEN
RADIO & TELEVISION COMPONENTS

CONSTRUCTOR'S PAIRCEL
comprising 5 -valve superhet chassis with
transformer I.F., valve holder and
transformer cut-outs, size 13x 51
x 21in., with L.M. & S. scale
size 7 x 5in. Back plate,
two supporting
brackets, drive drum
pointer two speed
spindle, spring, three
pulleys and five
international Octal
valve holders, 11/6, post paid.

Pensolda 6 volt Light Weight
Soldering Iron, weight 3f
ounces complete with 11 yards
circular flex, 8/6. Post & pack. V-.
Complete with suitable heater
transformer Primary 230/250
volts, 10/6. Post & pack. 1/9.
Transformer not sold separately.

Three Wave -Band Coil Pack,
iron cored coils, 16-50, 180-550,
1,000-2,000 metres. I.F. fre-
quency 465 Kc. Size, 41in. X
Iiin. x 2fin., 24/-, post paid.
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.

Walnut Bakelite Cabinet.
14fin. x 101in. x Bin., complete
with 5 -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.

P.M. Focus Unit. For any 9in. or I2in. tube, except
Mazda I2in., state tube, 12/6.
P.M. Focus Unit. For Mazda 12in., I5/-.

T.V. Chassis. Size 9f x 9f x 3fin., 3/,
Standard 465 Kc. I.F.'s. Q.I20 iron cored, 31x If x Ifin.,
per pair, 10/6.

MAINS or BATTERY SUPERHET PORTABLE COILS. Comprising
medium wave frame aerial and long wave loading coil, used as aerial coils.
Midget iron cored screened L/M osc. coils, complete with circuit I.F. frequency
465 Kc., 9/6.
6 IRON CORED 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, latest midget Selenium type, 6/6 post pd.
OUTPUT TRANSFORMERS. Standard type 5,000 ohms imp., 2 ohms
speech coil, 4/9 ; Push -Pull 6 v. 6 matching 10 watt 2 ohms speech coil, 6/9.
42-I speech coil 2 ohm with extra feed back winding, 4/3 ; Miniature 42-I 2 ohm
speech coil, 3/3.
SET OF 3 BROWN KNOBS marked "wave change," "tuning," and
"volume," i/6.
6 -pin 6 volt synchronous vibrator
6 volt standard 4 -pin vibrator
Vibrator transformer 250-0-250 80 mA. 6 volt. Pri.

8/6
8/6
8/6

EXTENSION SPEAKER CABINET
Polished in a pleasing light and dark shade. Complete with an 8" P.M.
Rubber feet and back. Size 10" x 10" x 41", 22/6 post paid.

TELEVISION MASKS
White Rubber. 9in. with glass,
10/6. White Rubber. I2in. with
glass, 15/-. ISin. white rubber
mask, soiled, 12/6, plus 1/- P. & P.
Midget Components. Twin
gang fin. diameter, fin. 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 fin. long x fin.
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 31in. long x 2fin.
wide x !fin. 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 51in. x 5in. c/w 5 -valve S/h.
chassis med./long wave scale
and back (takes std. twin gang
condenser and 31 -in. speaker).
fS/-. 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
5-1, 8/6.
Wave Change Switches. 6 -
pole 3 -way, 2/- ; 4 -pole 3 -way,
1/9 ; 5 -pole 2 -way midget, 1/9 ;
5 -pole 3 -way, 1/9 ; 3 -pole 3 -way,
1/9 ; 2 -pole I -way midget, 1/3 ;
2 -pole I -way, 1/3 ; 9 -pole 3 -way,
3/6. P. & P. 3d. each.
Pre -Aligned Midget 465 Kc.
Q. 120, 9/- per pair, post 6d.
Miniature 465 Kc. I.F.s. Q.I20,
per pair, I0/-.
465 Kc. Midget I.F.s. Q.120,
size I' -in. long, lin. wide, fin.
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, 6d. each.
Line Cord. 3 -way 0.3 amp.,
180 ohms per yard, 1/3 per yard.
Ceramic P.F.S. 3 each of the
following : 330, 220, 180 and 82,
2/6.
Trimmers. 5-40 pf., 5d. ;
10-110, 10-250, 10-450 pf., 10d.
Three bank, 50 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, 1/6
0.3 amp. 950 ohms, tapped 700
and 825, 2/6 ; 0.2 amp. 1,000
ohm, vitreous, tapped, 2/6.
P. & P. on each 3d.
Volume ;Controls by famous
manufacturer. Long spindle and
switch k, 1, 1 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 1 meg.
with switch, 2/-, post paid.

Terms of business : Cash with order. Dispatch of goods within 3 days from receipt of order. Where post and packing
charge is not stated please add 6d. up to 10/-, 1/- up to LI and 116 up to £2. All enquiries and Lists, S.A.E.

23 HIGH STREET (Opposite Granada Cinema,) ACTON, W.3
Hours of Business: Saturdays 9---6 p.m. Wednesday 9-1 p.m. Other days 9-4.30 p.m. Telephone: ACOrn 5901
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CLYDESDALE
Bargains in Ex -Service Radio and Electronic Equipment

ELECTRIC IGNITION TESTER TYPE
V.E.D. PATT. 56352, MADE BY ENGLISH

ELECTRIC
A cathode ray tester employing an entirely new technique
in ignition testing of internal combustion engines. Enables
the electrical performance of the entire ignition system to
be observed on the screen of the Cathode Ray Tube. while
the engine is running. Will 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.: 154 x 81 x 114in.
CLYDESDALE'S £35 CARRIAGE
PRICE ONLY PAID

Ex-U.S.A.A.F. in original carton
COMBINED PRESSURE AND VACUUM

PUMP
137J/3798, made by C.M.C./Deleo (U.S.A.). 24 v. D.0
11.2 a., 6,600 r.p.m., I h.p. motor, with vacuum and pressure
pumps, whole assembly 12 x 74 x Tin. Shock mtd. on board
149 x 61 x Accessories include conn. nozzles and
Schwein regulating valve.
CLYDESDA £4PRICE ONLYLE

'S . 4 . 0 CARRIAGE
PAID

COOLANT PUMP BY PACKARD U.S.A.
A turbine type pump, directly driven from semi -ball Joint,
spline socket (by motor not supplied) clockwise rotation
with safety valve, sludge vent, etc.
Dia. of turbine 6in., dia. of pump chamber 81in., depth 21n,
Inlet and outlet dia. Itin. Overall dim.: 111 x 79 x 13in.
CLYDESDALE'S 49/6 CARRIAGE
PRICE ONLY P

FEATHERING PUMP 5U/402
Driven by a 24 v. D.C. motor type 02801, through 2.1 reduc-
tion gear, fluid moved by two 12 -tooth wheels. Safety
valve fitted. Overall dimensions 121 x 6 x 6in. Pumping
rate, lubricating oil 2 gale. per min. approx. Air pressure,
40 lbs. per sq. in. Oil pressure, over 100 lbs. per sq. in.
Inlet }in. Outlet tin.
CLYDESDALE'S
PRICE ONLY £2 . 10 . 0 CARRIAGE

PAID

PUMP DESSICATOR ADM. PATT. 12128
FOR TELESCOPES AND BINOCULARS

Hand operated complete with spare gel cell and corm. tubes.
Stroke cap. 480 cm. fitted humidity gauge, reads 10/100 per
cent., vacuum gauge 0/30in. In wood transit case 19}x
12 x 910.

CLYDESDALE'S £5 . 10 . 0 CARRIAGE
PRICE ONLY PAID

HAND GENERATOR 10 WATT Mk. II
Designed for W8.48 and W8.18 driven by two handles,
complete with operator's seat. Speed should be 50/70 r.p.m.

Smoothed outputs : 162 v. 60 mA., 3.1 v. 3 a. and 12 v.
Generator Dim.: 54 x 54 x 6110., wgt. 13 lbs.
Leg /seat dim.: 33 x 6 x wgt. 59 lbs.
Legs (2) dim.: 25 x tin.

CLYDESDALE'S 45/- each CARRIAGE
PRICE ONLY PAID

BATTERY CHARGER

Rectifier type 42A. Ref. 10DB/1630.
A compact battery charger, output 4 amps. at 6 or 12 volts
D.C. Input 230 v. A.C. 50 c/s. with ampmeter, removable
fuses, control switch for each circuit, input and output
points, contained in well ventilated black crackle metal
case, for wall or bench mtg. Dim.: 12 x 8 x
CLYDESDALE'S 15 19 6 each CARRIAGE
PRICE ONLY PAID

Tv TEST EQUIPMENT
Command series teat gear with 3 antennas, 3 teat units,
mod, BC -456-B (or E) with dynamotor, antenna relay,
2 radio control boxes, 2 racks, 6 mountings, I.F. shunt unit,
control unit NC -237 and 17 cable assembly.
CLYDESDALE'S £22 . 10 . 0 CARRIAGE
PRICE ONLY PAID

CDN. NO. 9 SET, Mk. I, RECEIVER UNIT
WITH POWER SUPPLY UNIT

A 10 -valve 7/ARP3, 2/12807, 12Y4, band-pass, superhet
receiver, frequency range 2 to 5 mcs., with built -En cali-
brator, switched H.T. and " S " meter, H.F. and L.F. gain.
B.F.O., etc., etc.
Separate power unit operated from 12 v. D.C. 113 v. A.0
or 230 v. A.C. 0Z4 cold cathode rectifier. with spares kit.
all valves, aerial, insulators, headphones, packed in wood
case, 24in. x 221n. x 32in.
CLYDESDALE'S gl 0 CARRIAGE
PRICE ONLY PAID

FOR EXPORT ONLY
WIRELESS SET NO. 38 Mk.2

BRAND NEW
A haversack type transceiver, range up to 5 miles.
Frequencies 7.7 to 9 Inca 5 valves : 4/ARP12, ATP4,
operated from dry batteries (not supplied), complete with
headphones, throat microphones, aerials, junction box
spares, satchel and instruction card. Four complete units
packed in wood case, 57} x 14 x 14im

PRICE ON APPLICATION.

WS.18 RECEIVER SECTION
Superhet chassis with 4 valves 3/ARP12, ABS. range
6-9 mcs. = 50-33.3 metres, etc., etc., on 84 x 5 x lin. chassis
with 99 x 59in. front panel.
CLYDESDALE'S 25/. POST
PRICE ONLY PAID
Circuits, 2/8.

Also available with partly stripped (M.O.S.) Tx section, no
valves or meter, with metal carrying case. Dim.: 11 x 10 x
17in.

CLYDESDALE'S 37/6 CARRIAGE
PRICE ONLY PAID
Circuits, 4/6,

U.S.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 militating screws.
Dim. 59 x 1/ x 21n.
CLYDESDALE'S
PRICE ONLY 12/6 POST

PAID

NEW LIST NO. 8
Giving details and illustrations of ex -services Items
and cancelling all previous lists and supplements.

Now Ready -Price 1/6.
Price credited on first purchase of 10/- or over.

AMPLIFIER UNIT R1355
The popular TV unit, 5 I.F. stages, 10 valves: 8/ VR65
(SP61), 5U40, VU120A, etc., eta. In metal cane,
18 x 81 x

PRICE ONLY
CLYDESDALE'S 67/6 each CARRIA AGEPID

R.F. UNIT TYPE 27
In original carton.
The ideal S.W. Convertor for TV.. variable tuning. Range,
85-65 mcs., 2/VR136 (EF59), VR136 (EC52), etc. Output,
7-8 mm. In metal case, 94 x 71 x 491n.
CLYDESDALE'S 63/- each POST
PRICE ONLY PAID
Special offer: R1355 UNIT, plus R.F.27 UNIT, for
25/17/6, carriage paid.

INDICATOR UNIT TYPE 2I7A
Containing 100 microamp fad. 241n. flush mtg. meter, dial
calibrated in yards; vol. controls, toggle sw., etc., in metal
case 6 x 41 x 2in.
CLYDESDALE'S
PRICE ONLY 25/- POST

PAID

TELEPHONE TYPE TELE-F

A table type field telephone in bakelite moulded case, with
bell and magneto generator, operated from internal 3 -volt
" S " or " T " cell battery (not supplied). Suitable for
two-way communication up to a mile distance when used
in pairs. Overall dimensions 99 x 61 x 5fin.
CLYDESDALES £3 . '19 . 6 each POST
PRICE ONLY PAID

FLU XVIETER WY.0023
Designed to calibrate the field of magnets within the range
of 500 to 4.000 guess and to determine their polarity.
Complete with probe unit and contained in a hardwood
case with hinged lid and handle. Instructions on lid.
Dim.: 121;1 9 x 6in.
CLYDESDALE'S CARRIAGE
PRICE ONLY PAID

JEFFERSON TRAVIS UF-2 TRANSCEIVER
CHASSIS

Partly stripped by the M.O.S. , less valves, tuning inductance
oses connections, but otherwise fairly intact. A fine basis
for a transportable type two-way radio. Original
frequencies 60-75 rocs. Valve types 2/6Y7, 1235. The
unit comprises two chassis, with controls and speaker
mounted on chrome plate etched steel panels, housed in
cabinet finished black crackle. Dim.: 151 x 189 x 81in.
CLYDESDALE'S CARRIAGE
PRICE ONLY PAID

JEFFERSON TRAVIS UF-I POWER
SUPPLY

Complete self-contained vibrapack. Input 12 volts. Out-
puts 120/150 v. D.C., 30/50 nuk. Choke capacity smoothed
and 2 L. T. taps. Unused but vibrator contacts stuck due
to long storage. Complete with synchronous vibrator,
smoothing condo., etc., in metal. case. Dim.: 7 x 3 x 4in.
CLYDESDALE'S 26/_ CARRIAGE
PRICE ONLY PAID

S -440-B V.H.F. TRANSMITTER CHASSIS
Partly stripped by the M.O.S., less valves, tuning coils and
crystal, but otherwise fairly intact.
A fine basis for V.H.F. Tx. or 144 mcs. rig.
Original frequencies 85-98 me., valve types 3/R1134,
2/6N7, 6V6. Housed in louvred case finished grey crackle.
Dim., 14 x8 x 71n.
CLYDESONLYDALE'S 27/6 POST
PRICE PAID

COMMAND TRANSMITTER CHASSIS
Partly stripped by the M.O.S., less valves, coil winding,
crystal and dynamotor, but otherwise fairly intact. A
fine basis for ideas in V.F.O. or Tx.
Models BC -407 to BC -409 components identical. valve
types 2/1625, 1626, 1629.
Conversion suggestion. and circuits supplied.
In aluminium case. Dim., 7} x 5 'X 844n. Wgt., 84 lbs.
CLYDESDALE'S 15/- POST
PRICE ONLY PAID

SPEECH MODULATOR BC -456
Command Modulator unit with valve., 1625, 12J5, VR150/30
less dynamotor, otherwise complete in metal case 109 x 74 x
4/in., chassis depth 241n.

PRCLYICE

DESONLYDALE'S 19/6 CARRIAGE
D

BC -625-A TRANSMITTER CHASSIS
Less Valves

Partly stripped by the B.O.T., but contains many useful
parts. R.F. section in good order, less valves, crystal
switch and crystals, separate modulation transformer and
choke supplied. Dim., 159 x 79 x bin.
CLYDESDALE'S 29/6PRICE ONLY

CARRIAGE
PAID

DINGHY TELESCOPIC MAST
A lightweight (4 oz.) meat for many uses, car aerial, camera
tripod, fishing rod, etc. Made of aluminium, 7 sections.
Closed, 1441n. ; extended, 7ft. 6in. Diem., base fin.,
top 7/16in.
CLYDESDALE'S
PRICE ONLY 6/- POST

ed.

AERIAL INSULATORS IOA/1275
Black plastic chain insulators, 3 links each. 3tin. long,
liin. wide. Total length, 741n.

PRICE O
CLYDESDNLYEAL'S 1/6 per pair POST

Order direct from :-

CLYDESDALF SC OU PLP TL DY

11.1:11Z4V T R. E ECTS

Phone: South 2706/9 Branches in Scotland, England and Northern Ireland
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UNIVERSITY RADIO LTD.
Offer Guaranteed Used Equipment at Attractive Prices
Evershed's 500 volt Wee Meg-

ger, in leather case 410 10 0
Avo 1949 Capacity and Re-

sistance Bridge, as new Ed 10 0
Wharfedale Super 8 CS, as new
Wharfedale Bronze 10in.

E3 7 6

Avo 1948 Signal Generator, as R.C.A. Volt-Ohmist Junior Speaker 42 5 0
new El2 10 0 Valve Voltmeter, as new with Wharfedale Corner Cabinet,

Cossor Double -Beam Oscillo- manual E16 10 0 fitted with I 2in. Wharfedale
scope, model 339, as new E45 0 0 Shaftesbury Ribbon Mikes, as Speaker. All as new £19 0 0

Cossor, as above, model 3339 E36 10 0 new EC 0 0 Wharfedale Twin Speakers, in
Triplet Combination Tester,

model I183 -SC, complete with
leads etc. As new £13 10

Taylor Valve -Tester, model 47A,
with several extra valve -adaptors,
charts, etc. Complete and as new £20 0

0

0

Rothermel Crystal Mikes, as
new E2

Voigt Light Twin Speaker Unit,
mains energised, complete with
mains -energising unit, as new £16

Voigt Latest Model PM Unit,
in Voigt corner cabinet, un-

2

10

6

0

Wharfedale Corner Cabinet, as
new

E.M.I. 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.

E30 0 0

Taylor 120A AC 'DC Test -Meter,
as new EC 10 0

polished. (Not Home Con-
structor Cabinet ) Listed E90,

With valves. As new
R-107 Receiver, with all valves,

£19 10 0

Avo Minor, AC/DC, as new £7 10 0 our price, as new E70 0 0 less metal case. New condition £13 0 0
Avo Model 7, as new £14 10 0 Wharfedale W-10/CS Speaker, Garrard Auto -changer, model
Avo Model 40, as new LI2 10 0 2-3 or 15 ohms, as new 0 0 0 RC70A, in portable rexine case,
Eddystone 640, as new E23 10 0 Wharfedale W-12/CS, as new... E7 0' 0 as new, 78 r.p.m £15 10 0

WE NEED GOOD USED EQUIPMENT URGENTLY
PLEASE SEND, BRING OR PHONE FOR OFFER

Trixette 3 -speed Record Player,
with built-in amplifier and
speaker, as new, A.C. 200-250
volts E32 0

Decca Long-playing Record
Unit, in portable Rexine case,
as new E8 10

0

0

Decca Record -playing Unit, 78
r.p.m., as new £6 10 0

Sound Sales Combined Ampli-
fier and Tuner Unit, with
tone -control etc. A.G. 200-250
volts, 3 wave -bands. Variable
selectivity. 2 PX4's in p -p. As
new £22

Acoustical 30 watt Amplifier,
with M/C Mike and Gram. in-
puts, A.G. 200-250 volts. Com-
plete in metal case, as new Elf 10 0

Ex-W.D. B2 TX RX, in portable
case. A.G. and battery power -
unit. Coils, phones, key, etc
As new 117 10 0

Evershed & Vignoll's 500 volt
Constant Pressure Megger,
in leather case, as new £19 10 0

As Above, 100 volt fI2 0 0
Cambridge Unipivot Galvono-

meter, pact. "L," 0-120 milli-
volts 6" scale, as new E8 0 0

Newton Bros. Carbon Pile
Auto Voltage -Control Regu-
lator, 600 watts. As new CIO 10 0

Ex-U.S. Navy H.R.O. Receiver,
with 5 coils, 550 KC's to 30 megs.
Complete with AC Power -pack
As new E22 0 0

Decca (1949) Deeallian, non -
auto Record player, with built-in
Amplifier and Speaker In
portable case. As new £19 10 0

Marconi-Elcco Signal Generator
Type TM257 I. Coverage 3.5 to
150 Megs. A.C. 200- 250v. With
calibration charts, etc. Perfect E40 0 0

Transmitter Type 12, A.C. 200-
250 volts, 2.6 to 17.5 Megs.,
complete with valves and perfect E20 0 0

Ex-W.D. TXRX 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., as new £12 10 0

Ward Rotary Convertor, 24
volt D.C. to 230 A.G., 50 cycles,
250 watts, with built-in filter -
unit. As new El2 10 0

E.D.C. Rotary Convertor, 110
D.C. to 230 A.C., 350 watts. As
new El8 10 0

B.S.R. Disc -Recording Ampli-
fier, type AR 15 in portable
metal case. As new E38 10 0

WE NEED AR 88's - BC 221's - 348's - 342's ALSO
COSSOR DB'SCOPES 339A OR 3339 Etc. WE WILL
PAY WITHIN £2 . . 0 OF THE MARKET PRICE

B.S.R. Disc -Recording Unit, in
portable case, as new £70 0 0

Rogers Williamson Amplifier
and Tone -Control Unit,
complete with all valves. As new 434 0 0

Eddystone 358X, with 8 coils. 31

meg. to 100 kc's with A.G.
power -pack. As new 122 10 0

Vortexion 50 watt Amplifier,
chassis and valves with moving -
coil mike and gram. inputs etc.
A.C. 200-250 volts. As new £18 10 0

Taylor 3I3C Capacity and In-
ductance Adaptor, as new E3 17 6

Taub (U.S.A.) Short-wave
Receiver. chassis and valves, 1.5
co 30 megs. A.C. 200-250 volts.
With matching PM speaker Ell 10 0

Weston (U.S.A.) A.C./D.C.
Test -meter, model E772, 20,000
o.p.v. In portable case. As new E15 0

R-107 Receiver, complete and
perfect £14 0

Thrush Capacity and Resistance
Bridge, as new E7 10

Webb's Triple Cross -over Unit,
type CE, as new E4 0

Venner 50 amp. Clockwork
Time -Switch, as new E7 10

3 -circuit Charger by Newton's of
Taunton. 50 volts at amp., 50
volts at 2 amps. and 50 volts at
6 amps. A.C. 200-250 volts. In
perfect working order LIO 10

Valradio Convertors, 200-250
D.C. to 200-250 A.C., 50 cycles,
200 watts. As new 00 10

0

0

0

0

0

0

s

General Electric (U.S.A.) Tube
Checker in portable case.
110 A.C., as new E11 10 0

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
new El6 10 0

As above, 110 volts to 230-50 A.C
100 watts with filter unit, as new £10 10 0

Avo Electronic Valve -Tester
Latest model, as new E45 0 0

Avo Wide -Range Signal
Generator, as new E23 10 0

We have in stock several of the latest
models of Marconi Signal Generators etc.
Mullard Oscilloscope, type GM -

3152, as new 430 0 0
S.T.C. Oscilloscope, type 74340,

complete and as new E30 0 0

We have a large selection of British and U.S.A. Valve Testers, Test -Meters
and Signal Generators, etc. Your enquiries are welcome. 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. WE HAVE OTHER EQUIPMENT ARRIVING DAILY:

CASH OR CHEQUE WITH ORDERS. ALL ITEMS ARE CARRIAGE EXTRA.

22 LISLE STREET, 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 McIs and makes an ideal basis for an all -wave receiver.
as per " Practical Wireless," August, 1949, issue. Complete with
valves types EF36(2), EF39(2), EK32 and EBC33. Supplied com-
plete with necessary conversion data for home use. 35/. ; new
condition. Chassis only 816.
CATHODE RAY TUBES. VCR97 6in. Guaranteed for
Television use, full picture 45/- plus 7/6 carr. and packing.
5CPI (U.S.A.) 25/-. 3BPI Sins. 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 reading, round
projecting type, 12'6 ; 0-100 v. A.C. Rectified 1000 o.p.v. 21in.
scale 25/-.
SKV ELECTROSTATIC VOLTMETER. 0-5 kV, panel -mount-
ing, 31in. scale, brand new. 50'- each.
A SIGNAL 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 S -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 E3/18/6. Concise instructions and circuits are supplied. If
preferred, circuit and instructions only can be supplied for 1/6
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, E5/5/-.
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.
L4/19/6, carriage 2/6.
PLESSEY, 3in. P.M. SPEAKER with miniature Output Trans.
17/6. W.B. 2iin. P.M. 3 ohms, less trans., 15/,
VR9I (EF50) RED SYLVAN IAN. Brand new and boxed, 10/-.
Brand new (British), 8/6.
Ex -Units (but guaranteed), 61-.
GERMANIUM CRYSTAL DIODES, complete with full wiring
circuit and diagram, 4/6.
METAL RECTIFfERS. S.T.C. 200 volts, 75 mA, 6/- ; G.E.C.
6 volts, I amp., 41- ; Westinghouse 12 volts, 2 amp., 12/6 ; 12 V.
31 amps., 17/6 ; Pencil Type E.H.T. 600 v. I mA., 4/7 ; Pencil
Type E.H.T. 1,000 v. I mA., 61-.
W.6 and WX6, 116.
FILAMENT TRANSFORMERS. All inputs 200/50 A.C. 6.3 v.
1.5 arrp., 7/6 ; 6.3 v. 21- amp.. 10/- ; 6 v. or 12 v. 3 a., 15/- ; 6.3 v.
12 a., 37/6.
R.3515 I.F. STRIP. A complete I.F. Unit, comprising 6 SP6I
I.F. Stages, tuned to 13.5 Mc/s, I EA50 diode detector, and I 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 15 valves type EF50, 2 of
SP6I, EF36, EBC33, 3 of EB34. Complete 45 Mc/s I.F. Strip, motor
dial and drive, pots, etc., E6 only, plus 10/- packing and carriage.
Whilst they last !

RECEIVER R.I 335, as specified for "Inexpensive Television."
Complete with 8 valves VR65, and I ea. 5U4G, VUI20, VR92,
and a copy of " Inexpensive T.V." ONLY 55/- (carriage, etc., 7/6).
FREQUENCY CONTROL CRYSTALS. By American G.E.
Co. Octal base fixing. Following frequencies only : 2,500 kc/s,
3,500 kc/s, 4,600 kt/s, 6,200 kc/s, 8,000 kc/s, 7/6 each.
MIDGET .0005 mfd. TWO -GANG TUNING CONDEN-
SERS. Size only nin. x I x lkin. Capacity guaranteed,
standard length kin. 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 50/ -
only.
PUSH-PULL OUTPUT TRANSFORMER. U.S.A. potted
type primary 10,000(3 Sec. 212, 80, 150 20 watts, 21/...
TWO -GANG .0005 CONDENSER. Complete with 4 -way
push-button assembly. Size nin. x 3in. x 3in., 8/6 each.

NEW 28 -PAGE CATALOGUE NOW AVAILABLE PRICE 3d.

5, HARROW ROAD, LONDON, W.2
PADdington 1008 9 and 0401

DECEMBER OFFERS
BATTERY SUPERSEDER. Will 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 unit is easily adapted for use with any battery
set, and full illustrated details are supplied. ONLY 60- (postage
etc., 2 -).
I.F. STRIP TYPE 194. An easily modified I.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 I8in. x 5in. x 5in. and contains 6 valves :
VR65, I of VR92, and I of VR53 or VR56. Mod. data supplied.
BRAND NEW. ONLY 45/- (postage, etc., 2/6).
RECEIVER R.1355. The unit specified for "Inexpensive Tele-
vision." Complete with 8 valves : VR65, and I each 5U4G, VUI20,
VR92, and a copy of "Inexpensive T.V.," which gives full construc-
tional details.
RDF I RECEIVER. A very powerful 14 -valve receiver with
4 I.F. stages of 12 mcs. with 4 mcs. 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 SP6I, 2 of P61, 3 of EA50, and

I each CV63, EB34, EC52, 5Z4G. ONLY 49/6 (carriage, etc., 5/-).
10 -VALVE 1k -METRE SUPERHET ZC8931. For long-distance
T.V. results. Valve line up is 6 of VR65, 2 of VR92, and I each
VRI36 and VRI37, and the 12 mcs. 6 -stage I.F. Strip gives tremen-
dous amplification with ample bandwidth of 4 mcs. Easily modified,
Full details supplied. ONLY 59.6 (carriage 5/4
6046 6050 AMPLIFIER. An ideal unit for conversion into a high
gain T.V. pre -amplifier, full details being supplied. Complete
with 2 valves EF50. ONLY 226 (postage, etc., 1,6).
R.F. UNIT TYPE 24. For use with the 8.1355 Receiver for Sutton
Goldfield T.V. (mod. data supplied) or as a pre -amplifier as per
" Practical Television " December 1950. ONLY 17,6 (postage 1,6).
SECTIONAL TELESCOPIC AERIAL, comprising 16 sections
each I6in. in length, and colour -coded for ease of assembly. Com-
plete in web case. BRAND NEW. ONLY 96 (postage 1/-).
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 1/6).
HEADPHONES DLR NO. 2. Low resistance phones fitted
with solid type head band, and 6ft. lead terminating in jack -plug.
As used on type 18 receiver, etc. BRAND NEW. ONLY 6.6
(postage 1/-).
M 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 86 (postage 1,-).
CONDENSERS. Paper metal cased. .1 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, 6/-; 16 450 v. can,
5 6 ; 16 x 16 500 v., 7.- ; 24 350 v. cardboard, 4/6 ; 25 25 v.,
1.6 ; 32 350 v., 2 9 ; 50 12 v. can or card, 1/8 ; 32 x 16 450 v.,
6/9 (postage 1,- please on orders under LI).
CHOKES. 20 H.80 120 mA, 6 6 ; 5 H. 200.300 mA, 6/- (postage
1/-).
GERMANIUM CRYSTAL DIODES, 46.
VR9I (EF50), ex New Equipment, and tested, 6/6 ; American
Red Sylvanias, 8/6.
MAINS TRANSFORMER. Standard primaries. Universal
mounting, 350-0-350 v. 80 rnA, 0-4-6.3 v. 4 a., and 0-4-5 v. 2 a.,
18/6 (postage 1/6).
TRAIN TRANSFORMER. 200/240 v. input, output 30 v. 2 a.,
tapped 3 v., 4 v., 5 v., 6 v., 8 v., 9 v., 10 v., 12 v., 15 v., 18 v., 20 v.,
24 v., 196 (postage 1/6).
EHT TRANSFORMER, 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 I 6).
PENTODE OUTPUT TRANSFORMER, for 3 ohm speakers,
5 3.
WHARFEDALE OP3, with ratios of 30, 60, and 90, 66 (postage
per trans. 4d.).
6.3 v. FILAMENT TRANSFORMER, rated 11 amps., 7/6
(postage 4d.).
CO -AXIAL CABLE, 75-80 ohms, thin type, 1/3 per yard (post
paid 12 yards or more).
VOLUME CONTROLS. New, manufacturer's surplus. Less
switch, from 2 k. to 3 megs., 3.- ; with switch from I k. to 2 megs.,
46 (postage 3d.).
HAND MICROPHONE, with carbon granule insert and switch
in handle, 3,6 (postage I -).
INTERNATIONAL OCTAL PLUG. Fits into 1.0. valve -
holder, 2- (postage 3d.).
VIBRATORS. Mallory type 650 4 pin, 7,6 (postage 6d.).
VALVE HOLDERS. Amphenol I.O. or M.O., 7d., 6/- per doz.
Ceramic Brit. 5 pin, I/-, 10/- doz. Diode, 6d., S/- doz. VCR97
holder, 2/6, 24/- doz. (post paid I 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 until I p.m. Saturdays. We are 2 mins. from High Holborn
(Chancery Lane Station) and 5 mins. by bus from King's Cross)
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Sub -Miniature Valveholders

All Moulded in Silica -loaded Polystyrene

Recognised as the Most Reliable Valveholders

BSA TYPES jSM.5 U. Panel Mounting
(SMS US. Chassis Mounting

jB8D TYPES !SM8 U. Panel Mounting
iSM8 UA. Chassis Mounting

Wholesale Enquiries:-CYRIL FRENCH LTD., HIGH STREET, HAMPTON WICK, MIDDLESEX KIN. 2240
Manufacturers' Enquiries: -THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY

ASHTEAD 3401

GALPIN'S ELECTRICAL STORES
408 High Street, Lewisham, London, S.E.13
Telephone: Lee Green 0309 Near Lewisham Hospital

Terms

CASH WITH ORDER. NO C.O.D.
EARLY CLOSING DAY THURSDAY

ALL GOODS SENT ON 7 DAYS' APPROVAL AGAINST CASH

MAINS TRANSFORMERS (new). Input 200-250 volts in steps of
10 volts. Output 350-0-350 volts 300 al/amps., 6.3 volts 8 amps., twice,
4 volts 4 amps., 5 volts 4 amps., 65/. each, carriage 3/6. Ditto, 450-0-450
volts 250 miamps., 6.3 volts 8 amps. twice, 4 volts 4 amps., 5 volts 4 amps.,
65/- each, carriage 3/6. Another, input as above. Output 500-0-500 volts
250 mlamps., 6.3 volts 8 amps. twice, 6.3 volts 4 amps., 4 volts 4 amps.,
5 volts 4 amps., 70/-,, carriage 3/6. Another, wound to (electronic) specifica-
tions, 350-0-350 volts 250 miamps., 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 m/amps., 6.3 volts 6 amps.,
0-2-6.3 volts 2 amps., 0-4-5 volts 4 amps. twice, 67/6 each, carriage 3/6.

PRE -PAYMENT I/- SLOT METERS. 200-250 volts A.C., 50 cycles,
I phase, set at 3d. per unit, 60/. each, carriage 5/-. Ditto for D.C. mains,
45/- each, carriage 5,1- (all 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 200-250 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 1/6. Another, 350-0-350 volts
180 m/amps., 6.3 volts 8 amps., 0-4-5 volts 4 amps., 39/6 each, post 1/6.
Another, 500-0-500 volts 150 m/amps., 4 volts 4 amps. C.T., 6.3 volts
4 amps. C.T., 5 volts 3 amps., 42/6 each, post 1/6. Another, 425-0-425 volts
160 m/amps., 6.3 volts 4 amps. C.T. twice, 5 v. 3 amps., 42/6 each, post 1/6.

DOUBLE -WOUND VOLTAGE CHANGER TRANSFORMERS.
3,000 watt, 110 to 240 volts or vice versa, weight 100 lb., L10/10/- each,
carriage I0/-.

EX-W.D. SURPLUS METERS. 2in. scale, 0 to 20 volts, 6/6 each,
post 6d. ; 0 to 40 volts, 7/6 each, post 6d. (both moving coil). Thermo
coupled 0 to 350 in/amp., 7/6 each, post 6d.

SWITCHBOARD. 4in. scale Amp. meters, moving coil meters, 100 to
250 amps., complete with shunt, 30/- each, post 1/6.

EX -RADAR MAINS TRANSFORMERS. 230 volts input, 50 cycles,
1 phase. Output 4,500-5,500 volts approx., 30 m/amps., 6.3 volts 2 amps.,
4 volts 11 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 miamps. ; overall size of transformers, separately,

x 4# x 4in. and 3 x 3 x 21in., price L3/10/- each, carriage paid.

ROTARY CONVERTORS. 24-28 volts D.C. Input, 1,200 volts
70 miamps. D.C. Output. 10/- each, post free.
AUTO -WOUND VOLTAGE CHANGER TRANSFORMERS.
Tapped 0-110-200-230 volts 350 watts, 48/6 each, post 1/6. As above, but
500 watts, 62:6 each, carriage 3/6. As above, 200 watts, 35/- each, post 1/6.
1,600 watts, tapped 0-110-150-190-230 volts, L5/5/- 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, 11 phase. Output to
match the required voltage for the rectifier, LIS 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. 110 volts D.C. input.
Output 230 volts A.C., 50 cycles, I phase, 250 watts, capable of 50 per cent.,
overload, weight 100 lb., price L10/10/- each, carriage forward.
ELECTRIC LIGHT QUARTERLY TYPE CHECK METERS. All for
200-250 volts A.C., 50 cycles, I phase, 5 amp. load, 17/6 each, post 1/6 ;

10 amp., 21/. each, post 1/6 ; 20 amp. load, 25/- each, post 1/6.

MAINS TRANSFORMERS (new). 200-250 volts input, in steps of
10 volts. Output 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 1/6. Another, input as above, output 0.3-
18- 30- 36 volts 6 amps., 42/6 each, post 1/6.
PRE -PAYMENT 1/- SLOT METERS, by well-known makers, 200-250
volt A.C., 50 cycles, I 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 CONVERTORS. 24 volts D.C., input 50 volts,
50 cycles, 1 phase at 450 watts output, complete with step-up transformer
50 to 230 volts, L9/10/- each, carriage 10/-.
EX-U.S.A. W.D. ROTARY TRANSFORMERS, 12 volts D.C. input,
500 volts, 50 m/amps. 275 volts, 100 m/amps. D.C. output, complete with
smoothing switches, fuses, etc., as new, 1716 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, 50 cycles, I phase A.C. output, L4/10/- each, carriage 7/6.
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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/RECEIVERS SCR -536.

TEST EQUIPMENT 1E-46 (Signal Generators I -196-B,
Frequency Meters BC -906-D, Radio Receivers

BC -1066-B).
AN/TRC EQUIPMENT.

SCR -399.
RADAR Mk.26 (Models 3 and 4).

INTERROGATORS-RESPONSORS BM -I (and BN-1)
REPEATER -INDICATORS ANAPA-1.

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 ;or AN/APN-3.

Spares for most models of U.S.A. Naval and Aircraft
RADAR UNITS.

Spares for most AMERICAN TRANSMITTERS.
Brand new Klystrons (RAYTHEON) 2 K-33.

CRYSTALS (for SCR -610, etc.)
Complete Operations Center AN/TTG1-1

(Full installation for Wing Filter or Operations Room, or Combined
Filter -Fighter Control Area Operations Room.)

Power Units, Motor Generators, Dynamotors
and large quantities of various components
Aircraft Instruments and Accessories

Large selection of Bendix Instruments.
Aircraft Generators and Motor Assemblies.

Individual Test Certificates and A.I.D. 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, London

OVERSEAS BUYERS ARE CORDIALLY INVITED TO VISIT OUR
WAREHOUSES, SHOWROOMS AND LABORATORY.

WALTON'S of WOLVERHAMPTON
The leading Midland dealers in ex -Government and ocher radio and
electrical equipment. We specialize in high grade goods at really
competitive prices. Prompt attention to all mail orders, large or
small. Special offer this month :-
Bin. Heavy Duty P.M. SPEAKERS, brand new in maker's sealed
boxes. 25/., post 1/-.
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 1/6.
HOLME MOSS DIPOLE AERIALS. I5/- each, carriage 2/6.
SUTTON COLDFIELD DIPOLE AERIALS. 15/- each, plus
carriage 2/6.
TELEVISION MASTS. 5ft. 6in. sections, 2in. o/d. I 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. I I amp -hour (at 5 hr. rate). Case size
8 x 7# x 7+ins. with terminal cover projecting on one side 3fins. These
are in brand new unused condition manufactured 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 152 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 551-, 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 cps.
Secondaries : 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24 and 30 v. at 2 amps.
total loading. Brand new and guaranteed. PRICE 18/6, post 1/6.
3, GOLDHAWK RD. (Dept. M.W.), SHEPHERDS BUSH, LONDON, W.12

Telephone: SHEpherds Bush 1729

C. MARKS 84 CO.
B36 COMMUNICATION RECEIVERS. By Marconi. A nine valve Superhet
with Coil Turret. 1 to 20 me/s. in 4 bands. Sensitivity for 10 db. Sig/noise
ratio less than 1, volt on all bands. Built-in Output Meter and Filament
Transformer. Needs 200 v. D.C. (preferably stabilised) for immediate use.
Standard valves used, KTW61, KTW63, X65, KT61, etc. The greatest bargain
ever offered. Leas valves price 212, care. paid.
RECEIVERS TYPE 161. Containing CV66, Grounded Grid Triode, 2 VR136
Pentodes (EF34) and V111.37 (EC52) valves. A four -position coil turret. With
magnetic pawl and ratchet motor included. Covers 170 to 230 meg. 45 meg. IF
output. Outstanding value at 19'6 each, plus post 1/6.

UNIT TYPE A1271. Containing VR56, 500 ohm relay multi.
contact, mike and intervalve transformer, potentiometiers,resistors, condensers,
etc. In black metal box. As advertised at 15/-. price 8/6 each. Brand new.
SELENIUM RECTIFIERS, HALF WAVE. 12 v. or 6 v. at 3 a. 10/6 each.
12 V. or 6v. at 5 a. 12/6 each, 24 v. or 12 v. at 4 a. MG each, 24 v. or 12 v. at

each, 36 v. or 24 v. at 4 a. 18/6 each. Please add 1/6 care. FULL
WAVE BRIDGE. 13 v. at 1 amp. 7/6 each, 24 v. or 12 v. at 8 a. 32/6 each,
24 v. or 12 v. at 10 a. 38/6 each. Please add 1/- care.
38 SETS WALKIE-TALKIE. 7.4 to 9 me/s. Containing 4 VP23 valves, but
partly stripped by the Ministry of the Send/Rec., Switch and ATP4 valve.
These items are included to make a complete set. Price 25/-.
ACCUMULATORS. 10 .11. 2 volt Lead Acid. Manufactured by Exide. Brand
new and boxed at 3/9 each, plus 1/6 post.
" NIFE " ACM '2.5 v. 15 a.13. (Twin Cell) Nickel Alkali Type. Almost
Indestructible. In soiled but guaranteed serviceable condition. 6/6 each.
661. per doz.
CONDENSERS. BY WELL-KNOWN MANUFACTURERS. 4 ,4 F 600 v. wkg.,
oil filled, 3/. each. 10 µ F Paper 450 v. wkg. at 3/6 each. 2 add. 3 kv. wkg. at
10/6 each. 1.25 , F at 6 kv. 12/6 each. Bathtub .1 µ F 600 v., .25 µ F 600 v.,
.1 + .1µF 400 v. at 3./. each. Oil Riled .05 µ F 6 kv. at 6/6 each. .01µF 5 kv.
Tubular at 1/6 each. .01 µ F 4 KV. and .001µF 4 kv. (Bakelite), 9/- doz.
EARPIECES. 8.2 Cl and 1620 Cl. Types Nos. 13466, 12401 and 13443. All at
1'6 each, 15/6 doz-, or 3.44/. per gross.
SLOW-MOTION DRIVES. 11 set types. Spiral calibration. New and um
calibrated. Price 7,6 each.
POTENTIOMETERS. 100 K. and 6 K. By De Jeun Amoco. High wattage
precision type. At 7,6 each. 1 meg. 2 bank at 2/6 each.
MAINS TRANSFORMERS. Ideal for test gear, tuners or small sets. When used
in power pack will give 200 v. at 50 ma. D.C., 6.3 v. A.C. tapped 5 v. at 1.5 amp.
Amazing value at 7/6 each.
YAXLEY SWITCHES. Single pole 11 pos. 2 bank, 3 pole 3 pos. 3 bank, 2 pole
4 pos. 2 bank, at 1;6 each, plus 6d. post.
METAL28ea.RECTIFIERS. A200 v. at 40 M. Suitable for AC/DC Type power
packs.
VITREOUS RESISTORS (10W/9824) 150 watt 20 K. Individually boxed and
brand new. 2;6 each, 24/ doz.
VALVE BASES. 813 bases. Ceramic. Brand new 5/- each. VR92 3/6 doz.
JUMBO BASES. 4 pin ceramic, at 3'6 each.
BELLING 7 -PIN PLUGS AND SOCKETS, at 2/- pair, or 18/- per doz. pairs.
IRON DUST CORED COILS. Lin. dia. contain standard size core. 2/6 doz.
COLLINS MIKE TRANSFORMERS. Ratio 41:1. Potted. 6/- each.
MORSE KEYS. Army Type. Enclosed. 1/6 each, post 1,-.
MAINS DROPPERS. Standard makes, .2 and .3 amp, 3/6 each.
88, COMMERCIAL ST., NEWPORT, MON. Tele. 4711

also at 25, Wyndham Arcade, Cardiff
All mail orders and enquiries to Newport branch please

HOLME MOSS CONVERSION
Type 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., IS gns. On approval 7 days.

Holme 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
the unit is revealed by our 7 days, approval offer. C.O.D. if desired
or by arrangement through your Dealer. Illustrated leaflets and
details, etc., available on request.

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 Particulars and Samples

AMPLEX APPLIANCES (KENT) LTD.
19, DARTMOUTH ROAD, HAYES, BROMLEY, KENT

(RAVensbourne 5531)
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Wireless World Classified Advertisements

Rate 7,- for 2 lines or less and 316 for every additional ,

line or part thereof, average lines 6 words. Box Numbers
2 words plus if-. (Address replies: Box 0000 0/0 " Wireless
World " Dorset Rouse, Stamford St., London, S.E.1.1 Trade 1

discount details available on application. 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 AMPLIFIERSBERNARD
BERNARD'S. manufacturers of television, radio
and amplifying equipment, can now offer good
deliveries of liana-OUilL equipment; let us quote
you and save yourself £££££s by buying direct
from actual manufacturers: 12 months' written
guarantee; .ve supply 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. [0097
-UNIVERSAL ELECTRONIC PRODUCTS, 36.

Marylebone. High St.. London. W.1. Wel-
beck 4058.
SPECIALISTS in the design and manufacture
of high fidelity reproducing equipment from
5-100 watts for domestic or industrial purposes.
Our new twin channel amplifier (type U.E.57),
with independent bass and treble outputs, pro-
vides tne most satisfying standard of reproduc-
tion we have yet experienced. It is now being
demonstrated in our showrooms daily (we close
Thursday 1 p.m., Saturday 4.30 p.m.), and we
invite those who seek perfection from recorded
music to hear this superb instrument. We also
offer tuning units or complete chassis designed
and constructed to individual requirements.
12 -gag=quality

5IPI lists.-BroadcastI
& Acoustic Equipment Co., Ltd.. Tombland.
Norwich. [0065

MIDLAND RADIO COIL PRODUCTS offer a
service for the production of high quality

amplifiers and radio equipment to specification;
list of standard products is available: suppliers
of audio and radio equipment to the Northamp-
tonshire Education Authority. -Enquiries to 28.
Winstanly Rd. Wellingborough. [6336
 J.R. ELECTRICAL & ELECTRONIC DE-

VELOPMENT,, Ltd., Hubert St., Birming-
ham, 6 (Aston Cross 2440), the Midlands
specialist manufacturers of high fidelity sound
reproduction equipment, for the world-famous
Williamson amplifier and associated accessories
including tone control stages, loudspeaker
crossover units, distortionless contrast ex-
panders and radio feeders; send for details and
prices. 1.2105
ripELRAD ELECTRONICS. 70, Church Rd.,
1 Upper Norwood. London, S.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
AND SECONDHAND

E DDYSTONE communications receiver model
740, good working order; £25. -Box 4956.

GE.C. BRT.400B. communications receiver
and 10in Golden Wharfdale July, 1951,

perfect; £96 or near offer. -Box 4960. [7706
SCOTT Philharmonic 30 -valve fidelity set,

4-2,000 mtrs., in Warwick cabinet; £125.-
A.C.S.. 44, Widmore Rd., Bromley, Kent. [7736
SPENCER WEST 3 -valve A.C. D.C. pre -ampli-

fier, Midland; new; £8/8. with valves. -
George Hill, 7, Wharfedale Crescent, Tadcaster
ri123 Baird television, rew tube, recently1

over-
hauled, but low vision gain; £30 or offer. -

After 6 p.m.. 8, Roseway. Turney Rd., S.E.21.
RUCO 9 -waveband feeder unit, 15 watt ampli-

fier, twin Goodmans 12in speakers and
Garrard RC65 changer in walnut cabinet; £85
or offer. -Box 4966. (7715
TIRO Rx's and ,oils in stock. also AR88.

BC348R CR100 etc. -Requirements please
to R.T. & I. Service 254. Grove Green Rd..
London. E.11. Ley. 4986. [0053

LOUDSPEAKERS --SURPLUS AND
SECONDHAND

GOODMAN'S Axiom 12, unused. in original
carton; .-Box 4950. [7626

B ASS Reflex cabinet for 12in speaker, 114in
oak; 78/ -.---Box 4969. [7724

artrioge flews

Pointers to
PARTRIDGE

PRECISION

TRANSFORMER
SERVICE

 " Standard " and " to Specifica-
tion" types available in over roo
Models in 5VA to tookVA range.

 Available for EARLY DE-
LIVERY.

 Wide Range of hermetically
sealed types including the new inter -
service approved type`C' Admiralty
type (as illustrated).

 ALL WILLIAMSON Amplifier
components immediately available
from stock.

 An advisory and design service
for 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.

PAR DGE
TRANSFORMERS LTD

ROEBUCK ROAD, KINGSTON BY-PASS
TOLWORTH SURREY

Telephone: ELMbridge 6737-8

VOIGT unit and corner horn; £20.-144, Sid -
cup Hill, Sidcup. Kent. [7749BARKER natural reproducer No. 148A, as
new; £9 or nearest. -Box 4964. [7712

GOODMANS Axiom 22, practically unobtain-
able, as new, boxed: £11. -Box 5017. [7716

B ARKER 148 model, £10/10, or. with R.D.
cabinet £21: perfect condition.-Snelgrove.

316 Canford Lane. Westbury-on-Trym. Bristol.
Tel. 82940. [7774

NEW TEST EQUIPMENT
TOROIDAL coils; your network problems at all

frequencies can be solved by these versatile
and increasingly Popular inductors; harmonicselection and filtering, sideband suppression.
admission; crossover networks: tele-metering:
cuts of 50db within lkcs at 50kcs possible; very
high Q. low C allows tune over wide ranges:
25mH to 2.0H, many values from stock: decade
boxes 0.1H to 0.4H for early delivery; also .05%
silver mica condensers; on Govt. and G.P.O. lists.
BEL SOUND PRODUCTS Co.. Marlborough
Yard London Archway. N.19 Tel. Arc. 5078.

TEST EQUIPMENT -SURPLUS AND
SECONDHAND

COSSOR 339A D/B scope. J tube. £26, or less
tube £21: Record Minor ins. tester. 500 -

volt, £8. as new. -Box 5018. [7767
MULLARD Master valve tester, complete with

640 cards, test valves, ohms, amps. volts,
cap, in good working orde'; £25 or nearest offer.
-Hughes. Tonning St., Lowestoft. [7680

AMATEUR selling equipment at bargain prices.
wavemeter, oscilloscopes, signal generators,

receivers, etc.; send stamped addressed envelope
for list. -Gifford, 22 Pembury Rd.. Tonbridge.
AS new, Taylor model 85A multi -test meter

20.0000 p.v.), £16; Taylor model 45 a/p
valve tester, £20; Taylor model 65C signal
generator, £15.-Renfree, 86, Fitzharris Ave.,
Bournemouth. [7695

SIGNAL renerators, oscilloscopes, output
meters valve voltmeters frequency meters.

multi -range meters in stock: your enouiries are
invited. -Requirements to R T. & I Service 254,
Grove Green Rd London. E.11 Lev 4986

BC221 frequency meter (modulated), complete
with mains unit, service manual, etc. new.

one only, £40. callers preferred; Tinsley's con-
denser microphone tester, VHF receiver R1294,
500-3,000mc/s, as new, with manual. £15.-
Haynsons, 14, St. Mary's. Bedford. Tel. 4568.

NEW DYNAMOS. MOTORS. ETC.
BATTERY chargers. 2-6-12volts, lamp., a.c.

mains operated, ammeter fitted, guaran-
teed; 52/6 (despatch 2/6). -Thames Valley Pro-
ducts (W), 28, Camden Ave., Feltham. [7654
B ATTERY chargers, 4 models. 2-6-12v. 1-2-4

amp D.C.; any mains voltage; a.so larger
types special transformers, chokes, test gear, in-
terior car heaters. etc. -The Banner E!ectric
Co., Ltd., Hoddesdon. Herts. [0122

ALL types of rotating eiectrica! machinery up
to 20kva available. including rotary con-

verters, rotary transformers, motors, petrol and
diesel-engined generating plants, 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 export.
DIESEL Electric generating plants, 3kva, 230v
with push-button remote control, starting
equipment, ready for use: £240.
ROTARY transformers. input 20v d.c.. outputs
6.5v d.c. and 300v d.c.. permanent magnet field.
20/-: ditto. input 28v d.c. and 1.200v 70ma
d.c output; energised field. 35/-; ditto. input
12v d.c.. output 500v. 90ma d.c.. energised
fields 35/-; reasonable delivery.
CHAS. F. WARD, Lordscroft Works Haverhill,
Suffolk. Tel 253 10039

DYNAMOS. MOTORS. ETC. -SURPLUS
AND SECONDHAND

PLEASE see " W.W.," Nov., page 92, as only
the following items can be supplied: -

NEW model diesel alternator plant, on steel
frame, 230/1/50+32v 15amp d.c. Petters latest
type A.V.I. engine, air- or water-cooled,
alternator belt driven, self -energised, automatic
voltage control by winding on stator. at 1,500 -
rpm, also a d.c. output for charging starter bat-
tery up to i5amps, battery can supply few lights
when main plant is not in use, " start and stop "
by remote control. " 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 delivery 100 mls. London, £250; a few from
stock, others good delivery; concrete beds sup-
plied.
ALTERNATORS as fitted in above plant, 3k.v.a.
£61, 6k.v.a. £81, delivered; 3k.v.a. £66, 6k v.a.
£87/10, f.o.b. London Docks; kindly state direc-
tion of rotation at pulley end.
THE above are not surplus, but current products
of British manufacturers.
6v BATTS., 100-125ampihr. £5, del.; rotary con-
verters, 24v d.c. to 230/1/50 80-100watts, switch,
metal box, tested. £3117/6 del.; shunt dyno 32v
9a. £6/5; used by good. 901- del.; sliding res.
Zenith 211 16a. 50 10a, 19/6 del.; battery
chargers, 12 and 24v, also H. flexible cable; see
" WW.." August. p. 74.
PLEASE see displayed advert., page 113, for
S.T.C. selenium rectifiers; terms c.w.o. pro -
forma invoice, c.o.d. (post goods only).
T. W. PEARCE, 66, Great Percy St., W.C.1 (near
Angel). 10014
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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 Ainerican 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 medium 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
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 Ind. stamp will be appreciated)
to everyone who feels he has not yet got
the last word in undistorted sound
reproduction, and a request for this
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 in the
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
LP. 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

TRANSMITTING EQUIPMENT
VALVES. -A quantity of 801A's and 830B's.

new and boxed. -Offers to Box 4954.
TRI sets. comp'ate witn a valves, not guaran-

teed, 20/- post paid; trade enquiries in-
vited.-Autorex, New Whittington. Chesterfield.
MAGSLIP transmitters from 10/-: ideal for

remote control of radio apparatus, includ-
ing Antenna direction indication; stamp for
details.
ENGINEERING FACILITIES LTD.. 29, Rea St..
Birmingham, 5 17507
QCR522 equipment -Ground stations with P.E.
t,..7 generators, transmitters/receivers, dyna-
motors 12 and 24v, 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 M. III. D.L.R. low
resistance headphones with lead and jackplug,
brand new, boxed, 9/6 pair.-Gilfillan, 52, South
St., Worthing. Tel. Worthing 8719. [7643

NEW GRAMOPHONE AND SOUND
EttUIPMENT

.FRITH RADIOCRAFT Ltd., offer from
stock:-

sOOPHONY-BAIRD magnetic tape recorders,
compete in luxury portable case with m/c mate;
£58/5/6.
EDDYSTONE communication receivers; 740
£38/15. 750 £68.
PHILIPS 12 -volt Motoradio model 574V, three
on -y; at pre-buuget price £29/6/4.
PUL,LIN series 100 multirange meters, 10,000
ohms per volt, 21 ranges; £11/11.
SKYWAY " Junior " amplifiers, 2XEL32 push-
pull output, high impeaance PI) input only;
£8/15.
SKYWAY " Baby Grand" amplifiers, 2X6V6
push-pull output, de luxe type with Woden

Potted " transforrhers, treble and bass con-
trols, inputs for 50 and 500 mV; £14/14.
RECORDING tape EMI 65A, 65B or H60. 35/-'
Scotch Boy (Durex), 35/-; Phliips, £2; all
1,200ft reeis; spare reels, 4/-,
RECORDING motors BSR SRI, 32/-; SR2, 25/-;
FP10, 38/-; Collaro clockwise or anticlockwise,
42/-.
WHARFEDALE " Golden " 10in speakers, 3 or
15 ohms; £5/2/6.
W.E. SPEAKERS, 9in PM " Stentorian," 3
ohms; £1/16/9.
CELESTION speakers, 12in PM, 3 ohms; £4/5.
ACOS microphones. MIC 22/1 or 22/2, for floor
or desk stand fitting, £6/6; table stands. 21/-;
3 -section folding floor stands, £3/7/6.
COLLARO RC500 auto changers, 78 r.p.m.. play
ten 10in or 121n records unmixed, lightweight
p.u. for " 99 " needles: £11/16/9.
EKCO moulded plastic speaker grille. 161/,,in X
12in, cream or gold, entirely free from resonance:
6/6 plus 1/3 post; sample on request.
ESCUTCHEON mou'ding flexible cream plastic.

U section; 1/6 per yard.
NEW type and scarce valves; EF37A 25/2. PZ30
21/6. TJTJ8 21/6. ECL80 26/8.
FRITH RADIOCRAFT, Ltd., 69-71. Church
Gate. Leicester. Tel. 58927. 10024
WILLIA1VISON tuner trf coils. Dail' mw or lw,

very high Q 8/6. wound to your station
choice 10/-.
FILTERS steep cut 7/12kcs. pair high mu perm -
alloy toroids with C in can. 70/-: low R cross-
over. L=5mH, ferramic core. each 45/-; 9Kcs
whistle filter, toroidal, over -40db @ 180cps
bandwidth. canned. 40/-: zero hum input trans-
formers to order.
POTTED latest ferramic inductors, ultra high
Q. optimum F=200Kcs. trade supplied: no
general list, please make specific inquiries.
BEL SOUND PRODUCTS Co.. Marlborough
Yard. London. N.19. Arc 5078 10187TAPE recorder motors. 230v a.c., powerful,

qu'et brand new. 13/11; post. etc., 1/1.-
K. W. Logan, Westalley. Hitch'n. Herts. 16469

MAGNETIC taps new high coercivity Emitape
35/ -'spool 1,200 feet tape decks, blank re-

cording discs. 10in. 3/- from stock; full trade
terms.
SOUND DISCS (SUPPLIES, LTD. 178 Bispham
Rd., Southport, Lancs. Tel 88153. 17765MAKE Your own m.c. pick-up, first4kc±ld-grade in-strument response to 1b; co -m
ponents supplied.-S.a.e. for details to Pollock,
31. Brooklawn Drive, Manchester, 20. [7689
CIINE-VOX disc recording equipments, type

C7J for high -quality recordings frin exist-
ing microphone equipment, price from 28gns;
also available as a complete channel inclusive of
mic., amplifier and playback equipment, at
70gnS: type C7, for highest quality professional
requirements -recorder mechanism at 48gns, or
comp'ete channel at llOgns; demonstrations
arranged in London.
PLEASE write fnr details to K.T.S.. Ltd.. 60,
Aylward Rd., London. S.W.20. (Liberty 2426.)
Callers by appointment only. 10209
MAGNETAPE recording panels designed for

the connoisseur, 2 speeds 7.5 and 15 i.p.s.,
selected by 2 -position switch, automatic braking,
rewind, tape lifting 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 instantaneous stop and start for
easy editing and cueing: erase and hi -fidelity
record/play heads using full width track for low
nose recording; frequency range 30 to over
12000 c/s, panel size 19in Xl2in in black perspex
and is symmetrical in layout, heads and mech-
anism enclosed in moulded perspex cover: price.
£28. -Stamp for details to Electromechs. Euston
Chambers. Morecambe. Lancs. 17615

GRAMOPHONE AND SOUND EOUIPMENT
-SURPLUS AND SECONDHAND

BARGAIN, as new, Simon tape recorder; cost
£60 accept -£45. -Box 4951. 17633EMITAPE type 65, used but perfect; £1 per
1,200ft reel. Wanted, high coercivity tape.

-Box 4967. 17716

FIDELIA/)h,,/

The whole range of Fidelia receivers has
variable selectivity; wide -range tone con 
trol circuit with separate Bass and Treble
controls; audio response of 20.20,000 cycle ;

triode -operated output stages. The range
Includes: Fidelia Standard 7 valve model,
121/15/. ; Fidelia Plus (illustrated above),
22415,-; Fidelia De Luxe 9 valve model,
with 7 -watt posh -pull output stage,225(5'-:
Fiddle Mater 10 valve model, 231/101-.
Data sheets free on request.
By the time this copy appears, we should
have moved our offices --please note our
new address below. Our new " home "
faces the main Brighton -Newhaven road.
We shall be very pleased to demonstrate
any of our equipment by appointment.
This Includes week -ends, should you be
visiting the coast, provided you let us know
in advance.

2 Amherst Read, Telseembe Clilfs, lassos

SOLON' MR

f$11#1141

Nes

Write for

Folder

X10

Use SOLONS
for the jobs that

matter -this
modern precision

tool makes soldering
speedier, simpler and

more reliable. 5 models!
65 watt with oval tapered

and round pencil bit ; 125
watt with oval tapered and

round pencil bit ; 240 watt
with oval tapered bit ; each with

6 feet 3 -core Henley flexible.
Voltage ranges from 100 to 250.

W. T. HENLEY'S
TELEGRAPH

WORKS CO. LTD
SI-53 Hatton Garden

London, E.C.I

0441,

SOLDERING IRONS
fOR /NDI/STRIAL USE
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DEPT. W.W. 18 TOTTENHAM CT. RD
LONDON, W.I. MUSeum 4539/2453

MAINS TRANSFORMERS (all upright mounting):
Pri. 200.240 v., see. 350-0.350 v. 80 mA., 0-4 v. 5 a..
6.3 v. 4 a., 0-4-5 v. 2 a. Price 21/-, plus 1/- poet.
Fri. 200.240 v., Sec. 8 v., 4 v., 5 v., 6 v., 8 v., 9 v.,
10 v., 12 v., 15 v., 18 v., 20 v., 24 v., 30 v., 2 a. Price
19/6, plus 1/- poet.
Pri. 200-240 v., Sec. 250-0-250 V. 60 mA., 6.3 v. 3 a.,
5 v. 2 a. Price 21/-, plus 1/- post.
PH. 200-240 v., Sec. 350-0-350 v. 80 mA., 63. v. 3 a.,
5 v. 2 a. Price 27/6, plus 1/- post.
Pri. 200-240 v., Sec. 250-0-250 v. 120 mA., 6.3 v. 7 a.,
5 v. 3 a. Price 28/6. plus 1/- post.
Fri. 200-240 v., Sec. 350.0-350 v. 120 mA., 6.3 v. 5 a.,
6 v. 3 a. Price 37/6, plus 1/- poet.
Pd. 200-240 v., Sec. 300-0-300 v. 100 mA., 6.3 v. 3 a.,
5 v. 2 a. Price 31/6, plus 1/- poet.
Pri. 200-230 v., 6.3 v. 1.5 a. Price 7.6, plus 6d. post.
Pri. 200-230 v., 4 v. 2 a. Price 76, plus 6d. poet.
40 Watt Auto Transformer 16/9
60 Watt Auto Transformer 18/9
75 Watt Auto Transformer 20/-

100 Watt Auto Transformer 22/6
Plus 1/- post.

CHOKES:
20 Hy. 10 mA. 1,000 ohms 5/6
50 Hy. 20 mA. 1,000 ohms 6/8
50 Hy. 30 mA. 1,000 ohms 6/6
15 Hy 60 mA. 300 ohms 516
20 Hy. 60 mA. 500 ohms 9/8
10 Hy. 100 mA. 300 ohms 11/8
10 Hy. 150 mA. 200 oboes 151-
15 Hy. 150 mA. 170 ohms 17/9
5 Hy. 250 mA. 80 ohms 18/ -

Postage and packing, 9d. extra.
OUTPUT TRANSFORMERS:
Wharfedale OP3. Ratios, 30, 80 and 90: 1, at 7/-.
Wharfedale type P. Ratios, 30, 60, 45 and 90 1,
at 816.
Wharfedale type GPO. Ratios, 12, 18, 24, 30, 36. 48
60 and 72 : 1, at 12/8.
Wharfedale Universal. Ratios 40 CT., 60 CT. and
80: I CT., at 16/8.
Wharfedale W.12. Ratios 15, 22 and 45 : 1, 25/-.

Post 9d. extra.
DEdget output. Ratio 42: 1 only, at 5/3, plus 3d. post.
60-1 Ratio Microphone Transformer, at 8/9. 1:us 6d.
post.
100-1 Ratio Microphone Transformer, at 9', plus 6d.

'

WIREK model B wire recorder, good as
new; £45 or near offer. -Box 4991. [7755

SIMPHONIC tape recorder, model 2A, almost
new, with microphone and tape, perfect;

£45 or nearest offer. -Box 4976. [7735
Disc recorder. B.S.R., type DR33M and

AR15C, ribbon and m/coil mics., stock of
blanks, condition as new; £120. -Box 4959. [7670

SCOPHONY-BAIRD magnetic type home re-
corder, three 1,200ft reels tape, complete,

hardly used, £60. -Underwood, Hambleden, Bucks.
LOWTHER normal speed moving -coil pick-up

and mu -metal transformer, perfect condi-
tion' £5. -Palmer, 8. Burnt Ash Hill, Lee. S.E.12.20 Watt cinema type high fidelity. P.A. horn=speaker; 2 calibrated 40210 es.; Good -
man's R22 (20w) in baffle; Brown K phones; V.I.
meter; large A.F. power transformers; hundreds
other A.F. comrionents; entire experimenter's
stock; cheap-Box 4510. [7598

NEW COMPONENTS
RECTIFIERS.
B.T.-H. MERCURY vapour valve, type U 150/
1,100 ha:f.wave capable of supplying d.c. out-
put current of 150 mil:iamps at 1,000 volts Edison
screw base, anode top cap. directly heated
cathode. 2 volts at 5 amps: brand new, boxed,
large quantity; price 10/- each: porcelain holder
2/6.
T. KIRKLAND ,it Co. (ENGINEERS). Ltd.. 30.
Lower Byrom St.. Liverpool Rd., Deansgate.
Manchester. 3. [7599
TELEVISION-COILSETS (t.r.f.), EE PW view/

mast, boxed, labelled.
BELSOL doped, with videc chokes. Lond. 16/6,
Midland 18/6, Holme Moss 21/-, Scotland 25/-:
(superhet), Wireless World, set of 20, 42/6. PT.

set 12 to order; improved definition with cored
2.5Mcs boost chokes 5/-: linearity/width controls
5/-.WIRELESS WORLD chassis sets. line mains and
blocking transformers, focus and defn. coils, EHT
Westhet trebler units, this set remains among
the leaders; coilformers. 14in, 3/sin polystyrene.
tagged with cores, 10d. 1/-; latest .34.in canned
cored formers, 2/- (wire and wdg data TV IF 2/6
extra): 1/ in poly rod. poly cement. 11n.
Nan pax tube 1/6ft; trade supplied.
BEL SOUND PRODUCTS Co.. Marlborough
Yard, London, Archway N.19. 10183

CRYSTAL microphone inserts (Cosmocord
Mic-6); guaranteed brand new; 15/6 post

free.
RADIO -AID, Ltd. (Retail Dept.), 29, Market
St.. Watford.
5 0nwatt auto transfmrs., 110/230 tapper in6

a..I steel cases with carrying handle; 70/-,
carr. 3/ -.--Champion Products, 43, Uplands
Way. N.21. [0100
FM receiver, November issue, coilset of 6 pieces.

ex to spec with included condensors 45/6, or
majority of parts Mc drilled chassis, coils.
valves. £20; wobbulator coils 7/6 pair.
BEL. Marlborough Yard. London, Archway,,Q N.19.

YOU are bound to try an Osmor Coil -
pack eventually and be delighted with the

results; why not save time and money now?
Send a stamp for free circuits and latest lists of
coils. coilpacks, dials. etc., etc.
OSMOR RADIO PRODUCTS, Ltd. (Dept.
W.C.A.), Borough Hill, Croydon, Surrey. (Tel.
Croydon 5148/9.)

EVERYTHING for home constructor, l°4chassis,6

condensers, coils, valves, resistors, gram
units, speakers, test gear. Viewmaster kits, etc..
cash or H.P.; stamp for lists; quick service, no
Govt. surplus offered. -James H. Martin & Co.
BCM/EDHWA, London. W.C.1.

C.161(4.118/ ---.FZrsth_ga;rtle-swt.2 -waveband
nydouplcausn gramui

superhet coil pack; all components supplied com-
plete with full constructional details and suitable
circuit diagram; stamp for illustrated catalogue
of all our products. See also our display adver-
tisement.
SUPACOILS. 98. Greenway Ave., London, E.17.
AAr-INICOILS midget size, lin high. Wain diam..

high Q. iron -cored. two -hole fixing, all coils
wound on polystyrene formers. fitted 4 -way tag -
Panels: ranges. LW, MW, SW (16-48m); typus.
HP. AE. OSC; I.F. 465kc, 3/6 each; 465kc I.F.
rejector 4/3 each; each coil boxed, with con-
nection data. etc.
SUPERHET coilpack kits, comprising LW, MW.
SW. AE and OSC coils. 4P 4w w/c switch. all
Deciders and trimmers. 465kc I.F. rejector. 35/-.

HIGH Q " TRF coil, LW and MW with re -
'action. inc. circuits. 5/-; replacement P.0
(bobbins. 4.0000, 7/6; other values stocked
:midget TRF 3 -station coilpack kits. 16/6
Midget relays. 5 0000, coil. weight loz. 10/-
1" Viewmaster " TV pre -amp kits, complete. inc
valve. 42/-: deliveries by return; all c.w.o.; trade

(supplied.
IA. P. CRETTON (W), 349. Copnor Rd., Po[73rts-

97Mouth.
COMPONENTS -SURPLUS AND

SECONDHAND
J. EMMS, Ltd.

ECTIFIERS. full wave bridge type as follows:
amp. 12 or 6v, 5/6: 3 amp, 12 or 6v, 12/6:
amp, 12 or 6v, 15/-: 5 amp, 12 or 6v. 17/6:
amp. 6 or 12v. 22/6: 24v 1 amp, 11/-; 24v
amp. 25/-: 24v 4 amp. 30/-.

EW sliding resistance sets from 1 to 4 amp
411 to 12 amp 10, 7 in all, 30/- per carton.-
6a, Colherne Mews. London. S.W.10. Fre-
antle 8941. [0201

LESSEY new surplus 0005 three -ganged
Trimmers tuning condensers. 8/6 each. -

6. Wellington Rd.. Wokingham.
[7CASH and chassis 1/6: 2v triodes, soiled 1/-;;;

8/275, VCR97 holders 9d; crystals 3d: mikes
6c1; mike- trans. 1/-: phones s.a.e. list. post
extra.
ANNAKIN, 25. Ashfleld Place, Otley, Yorks.

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., 10in.-12in. at 331
r.p.m., 7in. at 331 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 F.23 13 0

B.S.R. G.U.4 Three -speed Gramophone Unit.
complete with lightweight Pick-up, and
high fidelity crystal head.

Price including Tax at .0 19 1 I

G.E.C. Multi -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 Multibeam Assembly has a bank of nine
specially matched speaker units, are mounted
so as to give a correct frequency balance over
a horizontal angle 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 having
tappings at 750, 1,500, and 3,000 ohms, giving
a power input of approx. 20, 10, and 5 watts
from a 120 -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 05 0 0
New in original packing.
My Price 110 10 0
Carriage extra.

DECCA 3 -speed Motors with Turntable,
ready for mounting, at E7 3 4

ACOS G.P.20, complete with either Standard
or L.P. Heads at £3 11 5

ACOS Heads, Standard or L.P a 3 4
GARRARD Standard Playing Unit, with

Pick-up a 3 2
COLLARO Standard Playing Unit, with

Pick-up L6 10 6
LEAK TL/I2-watt " Point One " Feedback

Amplifier £28 7 0

LEAK RC/PA/U Remote Control Pre -
Amplifier at 9 0

LEAK V.S. Superhet Tuner Unit, complete
with Valves L37 2 4

Send me your order for all your :
Wharfedale Speakers. Test Meters-Avo,
Taylor, Advance. Valves. Components.

Please note these prices are subiect to any
increase by the makers due to rises in costs.

A. ERNEST BUCHAN
(M.O. Dept.)

28, BELMONT ST.,

. . . ABERDEEN .

Telephone 23579
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CABINETS & CHASSIS

A.G. 5 valve 3 W/B Superhet Radiogram
chassis. Absolutely complete kit of parts
including detailed wiring diagram EI0,15/0
Or fully wired and tested ... £12/I0/0

CABINETS OF DISTINCTION
Send 6d. for our new illustrated

cabinet catalogue.

AMPLIFIERS :
4 to 15 watts ... from E3/19/6

Full details from:-

LEW IS RADIO CO.
(Dept. 1251)

322 HIGH RD., WOOD GREEN,
LONDON, N.22.

Callers to: -
120 GREEN LANES, PALMERS GREEN

LONDON, N.13
(near Bowes Road)

Phone : Bowes Park 6064

OPPORTUNITIES
IN RADIO

Get this FREE Book!
'ENGINEERING

OPPORTUNITIES'
reveals how you can
become technically quali-
fied at home for a highly
paid key -appointment in
the vast Radio and Tele-
vision Industry. In r44
pages of intensely inter-
esting matter, it includes
lull details of our up -to
the -minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit.
I.R.E., City &

Guilds, Special Tele-
vision, Servicing, Sound

Film Projection, Short
Wave, High Frequency, and

General Wireless Courses.
We definitely Guarantee

"NO PASS -NO FEE"
If you're earning less than £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
Mb SHAKESPEARE HOUSE,
17/19 STRATFORD PLACE, LONDON, W1

RADIO CLEARANCE, Ltd.
TELEVISION! Set of 3 components, comprising
line output trans., with E.H.T. winding to give
7 kV, using EY51 (heater winding for EY51 also
included), and fitted with width control scan-
ning coils, low impedance line and frame, focus
coil (res. 10.00011, current approx. 20 mt.);
the set of 3 for 42/- plus 1/6 post, diagram i.
line trans. supplied.
MINIATURE iron cored coils, former size 1%X
%in adjustable core, set of 4 coils. M.W., AE
and OSC, S.W., AE and OSC. 5/11, post 6d;
mains dropping resistors for .15a valves, 92011,
tapped at 850 and 70011. small size (31nX3/81n),
2/3.
A.O./D.C. amplifiers, complete kit for con-
struction of 20w, 8v amplifier, by McMurdo, all
first-class components by Partridge, Gardner,
etc., valves 4XCL33. 2XEF37, 2 XUR3O. black
crackle, chassis and case, isolated from mains.
and drilled, circuit diagram supplied, everything
complete. Z10/10/6, carr. paid.
PERSONAL receivers, 3 valve T.R.F. using IT4s.
contained in handsome bakelite case with lift -up
lid size 7 X61/2X5in with lid closed, plastic
carrying handle, tram AE 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 (H.R.) controls, SM tuning and re-
action. opening lid switches on, supplied brand
new, with valves, batteries. 'phones, an ideal
set for invalids, hosp. patients, etc., these re-
ceivers are not Govt. surplus and are offered
ready to play; carr. paid E4/4.
CHASSIS steel 514X5V,Xli,((in drilled 3 button
base holes 1/9, 5 X9X11/2 drilled 5 button base
holes. 2/3; all. 17 X 91/9 X ak drilled 7 int. octal and
square, open ends 3/-, alt 14V2X10X2% drilled
10-B8A, 5 int. octal. ex. T.V. 4/3; primary
0-110-210/240v 50c/s, secs 300-0-300v 80ma,4v 2a, 6.3v 2.5a, 15/6. heater trans., auto.
wound 200/250v 50c/s to 6.3v 3a, 8/-; smooth-
ing chokes. 5H, 200ma 1000 5/6. 8H 250ma
5011 size 4 X5X5 potted 10/6 post paid; elec.
trolytics 32mf 350v card 2/-, 32-350v can 2/6.
16-450v can 2/6, 8+4 450v can, small 2/9,
8+4 275v 2/-, 2-450v 1/6; switches standard
Yaxley type, 2p 4w lb with shorting wafer 2/-;
superhet ails %XI% formers M. wave H.F.
AE, Osc, L, wave H.F., AE, Osc, 1/9 per coil;
I.F. trans. 465kcis 11/2X11/2X4in iron cored 8/ -
pair; meters tin square bakelite cased. 0/5ma
6/6 0/50ma 7/6 0/300v d.c. with series res. 7/6,
bakelite cased 21/2in circular 0/200ma 9/6; Rotary
power units type 104, p.m. rotary mounted on
chassis with supp input 12v d.c. output, 250v
60ma, 6.5v 2.5a d.C. type 87 24v input, out-puts as 104 6/6 post paid; plugs and sockets,
bakelite with keyway 5, 7, 1/6 pair; extension
speaker controls 100 wire wound, 1/sin spindle
9d; " Pye Strips " the well-known 45mc/s vision
strips, brand new, less EF50s, with EA50, per-
fect condition, 39/6, plus 1/6 post; focus coils.
low res., 2000, standard TV 8/6, can be had asalternative with kit, if required; loud-speakers, p.m. less trans., boxed, 12/6 post
paid; Mansbridge conds.. 4mf 1,000v wkg. 3/-;
v.c. with sp switch long spindle 25k, 50k. 100k,
2m 4/-.
SMALL size iron cored I.F.s, 465kc/s, size linX
11k4nX2Y2in. 8/6 pair; frame aerials for per-
sonal sets, etc., medium wave, rectangular wind-
ing, size 61/2X41/2X lin, wound round 4 wooden
bobbins mounted at the corners of an all. plate.
tabs for connections 2/6 post paid; output trans.
5,000/3.750. 2/11; valveholders Amphenol.int. octal 7d. ceramic int octal 10d.
RADIO CLEARANCE. Ltd.. 27. TottenhamCourt Rd. London. W.1. Tel. Museum 9188.
1014 ENDIX BC.221 frequency meters complete;

£30.
S.C.R. 522 frequency 100-156 mcs complete trans-
mitter/receiver, in new condition, with all tubes;
£30.
EIMAC 100th transmitting valves; 55/-.
TAYLOR T200 transmitting valves; E6.
THROAT microphones, new and boxed; 4/6.
PLUG and key assembly No. 3 with send/rec.
switch; 5/6.
LEACH relay heavy duty 24 VDC. res. 250 ohms;
7/6.
CLARKE keying relays; 17/6.
PAPER condenser, 4mfd 300v wkg., 6/6; paper
condenser, 0.25mfd 1,200v wkg., 4/-; paper con-
denser, 0.05 plus 0.05, 2,000v. 4/-.
SMALL porcelain Jumbo, 4 -Din bases; 4/- each.
LARGE porcelain jumbo, 4 -in bases; 6/6 each.
McEIROY-ADAMS MFG. GROUP, Ltd., 46,
Greyhound Rd., Fulham, W.6. Tel. Fulham 1802.
Cab as: Hallicraft. London.

OUR latest clearance list now available;
[0196send

s.a.e. to -day for your copy.
WALTON'S WIRELESS STORES, 48. Stafford
St.. Wolverhampton. [0061
IVIACiSLIPS at 1/10 to 1/20 of list prices.

huge stocks. please state requirements.
K LOGAN Westaller. Hitchin Herts (6369G. and T.V. console cabinets (pre-war),
_Lk quality amplifier. r.f. unit, t.v. chassis for
e.m. deflexion (professionally built); A.V.O.W.W. " from 1945. (London). -Box 4970.
RESISTANCES, vitreous, wirewound, 30 -watt

800 ohm tapped, 2/-. 2.000 1/3, 15 -watt
1,500 10d, 6 -watt 50 200, 3,000. 5d; 3 -watt 25,
1000 1500 4d; 2 -watt 45, 100. 3d; sliding rheo-
stats, 12 amp 1 ohm, 6/-; 6 amp 4 ohm, 7/6:
meters, 0-15v MI, 5/-; 0-2511 micro A (tempera-
ture scale), 15/-; sturdy motors, 24v 3 ph 50c
(run 1ph with condenser), 5/-; rectifiers. FW12v la. 5/6; 12v 5a, 17/6: 12v 8a, 23/-; HW
250v 200 mA, 12/6; other sizes available; rect-
angular bicycle transformers, suitable audio
800/3 ohms, or set of 6 give multitapped 20v 4a
from mains. 2/6; 3kw 50c transformers, various
outputs, E5; various converters: details on re.
quest; technical queries welcomed; terms c.w.o.
or c.o.d.; orders over 3/- carriage paid U.K.
PARKER, 68 Station Rd., Petersfleld. [7557

DUKE 86 CO.
RADIO CONTROL UNIT, 124. Incl. Iltn. tweeter
speaker; 25 resist. wirewound I.F. trans.; various
Conde.; Instr. fuses ; 8 internat. octals, ceramic,
3 Acorns ceramic. 7 v/controls. Relay, 2 co -ax.
connectors, all usual parts, etc. Clean chassis and
cabinet.. Ideal amplifier or receiver, etc. Post 2/ -
extra.
CLOCKWORK MECHANISM. Just in, 8/6 each.
Beautifully made in solid brass, small, but each piece
engineering perfection. TYPE R.O.F. (B) 4551. Full
Instructions on manufacture of timepieces and photo-
graphic exposure timing units supplied tree. Just the
job for an amateur mechanic with Ideas.
MIDGET RECEIVERS in bakelite plastic cabinet,
walnut green or ivory. 4 -valve T.R.F. Universal or
A.C. for only 96/12/6. Assembled 35/. extra. New
and Improved circuits. The ONLY set now available
at this price. Post and packing 2/6.
SHORT-WAVE SUPERHET, 16,6. Number IS set,
receiver. FREE INSTRUCTIONS for conversion to
all -wave and circuit. Diagram incl. NOTE set with
a little alteration makes first-class portable or car
radio. I.F.'s 465. Pcst 2/- eats a.
AERIALS, 200ft., on winch 2/9, or 12ft. in three
sections 4ft. each, tubular copper -plated steel, 7/.
only. Oarr. 2/. extra. Also Bases for 12ft. Aerials,
tough rubber, spring mounted, 1/6, post 1/2.
NEW SPEAKERS, 2Iin. and 3in., perfect, 1610
with transformer, or less trans., 18/6.
MOTORS, 160-250 volts and 100-110 volts, 3 000 r.p.m.
Approx. 1/16 h.p. Made by Croydon Manufacturing
Co. Silent running, fan cooled. Universal shaft
lin. x 5/16in. Dimen. outside, 6in. x 41n. Ideal for
sewing machines, hobbles, etc., 39;6.
NICKEL CHROME WIRE, 60 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 small ex-W.D. aerial interference suppressor, and
has proved to be an efficieht trap for most types of
interference. Price
INSTRUMENT STORAGE CASES. fin, laminated
plywood, with heavy -quality steel hinges and locking
device, In as new condition, two sizes, large. 91n. x
9in. x 7 fin., 3/6. Small, 7Iin. x alias. x 61n., 2/6. In
metal, Min. x Olin. xIlin., with strap, 2/-, plus post.
Money back guarantee. Cash with order, please, or
C.O.D. Stamps ONLY for Lists.
Mail orders : 621 Romford Road, Manor Park.
London, E.12. GRA, 6677
Retail Sales : 219 ILFORD LANE, IILFF00R2915,
ESSEX
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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 QUALITYCONDENSERS
special ofFe '-

Cardboard tubular, wire ends, 500 v.
Dimensions

8 mid. 500 v. 21" x y 2/9
16 mfd. 500 v. 2r x r 3/6
20 mfd. 25 v. 1r x r 1/9
50 mfd. 50 v. 1r x r 2/ -
CANS, single hole fixing, screw ends :
8 x 8 mfd. 500 v. 21" x 1" 5/6
8 x 16 mfd. 500 v 21" x 1" 6/6

16 x 16 mfd. 500 v x 1r 8/ -
Postage extra

GERMANIUM CRYSTALS as specified in
" Wireless World " Spt., page 338, 4/6.
COILS, HH4, HH3, HH2, at 3/9 each.
Capacitors, 10d. each.

HOLME MOSS
VIEW MASTER TELEVISION MODEL
C, 5/3, complete plans.
C.R.T. 3 -inch E.M.I. Type 4/I. Brand new in
cartons, 17/6, plus 2/6 post.
CONDENSER TESTERS and Rectifier
Units. Plugs straight into A.C. mains, 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 1/-.
SERVICE SHEETS. The one you require
enclosed if available in a dozen, our choice,
10/6.
ADCOLA 3/I6in. DIA. BIT SOLDERING
INSTRUMENT. Miniature type to meet
every requirement for Radio, Television, etc.,
22/6. Post 1/4.
FABRIC for speakers, I 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.

i^ 1" ii" it 2fi" 1" sq.
1r 1r

10/6 11/6 13/6 16/6 27/6 21/.

Key 9d. Key If - Key Key
1/6 1!-

JUNEERO PATENT
MULTI -PURPOSE TOOL
It punches, bends, shears
and threads. Specially
designed for
Model Making,
Metal Working
and Home Re-
pairs. 20/,
With " Xakto '
slide gauge, 27/6.
JUNEERO
ENGRAVINGTOOL, for
Metals, Plastics,
etc. A.C. Model 12/6.
Just published :Our new complete illustrated

28 page catalogue, 5d. stamps.
(Kindly mark envelope W.W.I2)

?46. HIGH ST. HANSOM palm

VALVES

/!.

MEISSNER de luxe signal shifter, £20; Haul -
crafter Skyrider Model 23, perfect.

EDDYSTONE 640, 1145. transmitters, com-
munication receivers in stock. Hammerlung
Super Pro. H.R.O. Seniors, C.R.100. A.R.88D..
A.R.88L.F., etc., all in perfect order; R.1155
receivers in new condition; your enquiries are
invited for rotary convertors and electric motors. T H
most sizes and types available from stock; motor
alternators, 110v d.c. input 230v a.c., 50 cycles,
250 watt output, special clearance of
electric motors, 35/-, 110v -250v a.c.
UNIVERSAL a.c./d.c. motors, suitable for sew-
ing machines. 40/- each; 12v -15v a.c./d.c. motors
with extended spindle, suitable for models. etc.,
9/3; 20 watt P.A. rack mounting amplifier, 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 telescopic tubular T/V mast, 18/6
each; large selection of test equipment; multi -
range meters, valve testers, signal generators.
oscilloscopes, bridge meggers and meggers, etc..
all at reasonable prices; hand bearing prismatic
compasses with provision for battery in handle,
perfect, 40/- each; very large stocks of transmit-
ting valves, Klystron, of all typas, send us your
requirements; special offer of new, not ex-W.D.,
mains transformer, semi -shrouded 200/250v
tapped primary, 250-0-250, 100ma, 5v 3amp, 6v
4mnp, 20/- each; large stocks of L.T. trans-
formers, special sizes and ratings wound to speci-
fication; auto -record changers in stock from
£10/15; switchboard mounting 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 and 20 s.w.g., D.S.G. No. 15
U.X. base, American valves available. Special
offer, H.R.O. coils, 48-96 m/s and 180-430 k/s.
45/- each,quantity of litz and nickel chrome wire
available; type 74 indicator units, complete with
tube, as new, £6 each; prices do not include
Postage; American Dinghy transmitter, type
SCR578, 500 k/c M.C.W. large stock electric
exhaust fans, most types; Dallicrafter Super Sky -
rider 5X28 in stock. Evershed bridge meager,
500v 11/2 kw, e.d.c. rotary converter, 220
d.c./230 a.c., complete with Igranic starter, £28.
Large selection of American Pyranch high -volt-
age working condensers; 0-5 m/a meter rectifiers
6/3 ea.
SERVICE RADIO SPARES, 4, Lisle St., W.C.2.
Gerrard 1734. 10188
SOUTHERN RADIO SUPPLY, Ltd.,11. Little

Newport Street, London, W.C.2. See our
disp:ayed advertisement nage 108. [0016
SUPREME RADIO, 746b, Roinford Rd., Manor

Park, London, E.12. Tel. EL 126b. 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.: 5ma Bridge type meter rectifiers. 5/6
e
CARBON Vol/controls, 100K ohms,
with S/P switch 2/6 each; 100K ohms v/coot..
less switch. 1/3; 0.25 meg v/cont., less switch,
2/- ea.: 50K ohms heavy duty carbon. v/coot..
and also 20K ohm w/wound vol/cont., 2/3 ea.;
3 meg. carbon vol/cont., 71/4d ea.
L.F. CHOKES. 60 ma. 4/3 ea.; 4B.A. brass
nickel -plated terminals, 2/3 doz.' electrolytic
condensers, 32+32 mfd, 350v can t'ype, 5/9 ea.;
16+32 mfd, 350v sma:1 can cond., 4/9: 32 mfd
500v tub. cardboard wire -end cond.. 5/6 ea.:
50 mfd 50v cardboard bias cond. or 54 mfd 12v
meta: tag end cond.. 1/- ea.
WESTINGHOUSE type metal rectifiers. 250
R.M.S., 65 ma 5/6 ea.: glass dials, 83/AinX432in.
L.M.S. wave, station name, for the new wave-
lengths, in 3 colours, 3/6 ea.; metal escutcheon
for same. 2/6: pointer, 10%d: drop -through
type mains trans., primary 0-250v tapped on
voltage panel. sec.. 275-0-275v, 80 ma. 6.3v
3 amp, 5v 2 amp with screen. 15/11: L.T.
heater trans., 0-200-230v. 6.3v 1.5 amp. 6/9 ea.,
flat -type mains dropper tapped 200-250v. 630
ohm at 0.2 amp 1/6 ea.: valve holders.
moulder B7G v/hldrs., 10d ea.; int/octal am-
phinol type, 7d ea. 2 -pole, 2 -way small rotary
switches. 8c1 ea. 4-po.e. 3 -way small. with
medium spindle. 2/11 ea.; 0.001 mfd 600v tub.
cardboard cond.. 2/6 doz.
MANY other bargain lines in stock; let us quote
you.
TERMS: c.w.o., no c.o.d.; send 6d extra for
postage orders under £5: 21/2d s.a.e. all enquiries
and list. f0021
G. A. RYALL, " Utopia," Mayfield Rd.. Herne

. Kent. offers post free bargains. all new
or as new; switches. standard Yaxley type. 3B. 2P.
9w, 1/6; 2B. SP. 6w. 1/6; smaller type, 3B. 2P.
6w, total 5P. only 2/4: miniature instrument
switch circular. SB. 2P. 6w. 1/6; one type 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 12inX81n. 3/9; meters. brand new.
in makers' boxes, British made. 21/2in (3,1i.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
scales by best maker, all 6/9 each: high resist-
ance headphones with good type microphone,
oadded 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 1/2-1/2-1-2watt 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 130ohms.
1/9: pairs 25mf 50v. 1/9; light twin cable. 3
yards, 1/3: triple. 1/6: twin plug and jack. 1/3:
triple. 1/6: twin screened 7ft in two lengths,
1/4: Bakelite toggle switches. 2P. ST.. 1/3: 250v
and 2P. DT. 0.0., 1/9; miniature red lamp -
holders, panel mtg , 12v bulb cap cover, brass.
1/9 complete. [0205

E 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 10.9 to 550m and
800 to 2,000m. R.F. Pre -Amplifier. Two I.F.

Stages with Variable Se ectivity. Bass and Treble
Controls. IS -Watt Push -Pull Output. For A.0

Mains. 136.15.0. plus P.T

MODEL RF 104 10 -VALVE ALL -
WAVE RADIO CHASSIS

4 Wave Bands. R.F. Pre -Amplifier Two I.F.
Stages with Variable Selectivity. 10 -Watt Push -
Pull Output. For A.C. Mans. £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 Output with Negative
Feed Back. For A.C. Mains. £17.I5.0. p.us P.T.

TELEVISION
The new ARMSTRONG
TELEVISION CHASSIS,
model TV. 15, incor-
porating a 12# 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

ARMSTRONG irEVIticiA CO. LTD.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7

Telephone : NORth 3213
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THE MODERN BOOK CO.

Encyclopedia on Cathode Ray Oscillo-
scopes. By Rider and UsIan. 75s. Postage
free.

Mathematics for the Million. By L.
Hogben. 20s. Postage. I -.

Radio Circuits. By W.E. Miller. 5s. Postage
4d.

Radio Servicing Equipment. By E. 1. G.
Lewis. 25s. Postage 9d,

Television Receiving Equipment. By
W. T. Cocking. 18s. Postage 6d.

Magnetic Recording. By S. 1 Begun.
25s. Postage 9d.

Industrial High Vacuum. By I. R. Davy.
25s. Postage 9d.

Sound Reproduction. By G. A Briggs.
10s. 6d. Postage 6d.

Radio Engineers' Handbook. By F. F.

Terman, Sc.D. 50s. Postage 9d.

Radio Engineering. By E. K. Sandeman.
Vol. I. 45s. Vol. 2. 40s. Postage I

" Practical Wireless " Encyclopaedia
By F J. Camm. 21s. Postage 9d.

Brimar Radio Valve and Teletube Manual
No. 4. 5s. Postage 3d.

Osram Valve Manual. Part one by G.E.C.
5s. Postage 4d.

Radio Valve Data. Compiled by " Wireless
World.'' 3s. 6d. Postage 3d.

We have the finest selection of British and
American Radio Books. Complete list on
application.

19-21 PRAED STREET
(Dept. V'S

LONDON, W.2
PADdington 4185

WILCO ELECTRONICS
METAL RECTIFIERS. -12 v. I amp., 12/6 ;
6 v. I amp., 10/6 ; 48 v. 150 mja., 10/-; All
Bridge type. Post I/ -
ACCUMULATOR CHARGERS in black
crackle case with fuses and meter. 6 and
12 volts at 4 amps. Bargain Price, £4/19/6.
Pkg. and carr., 5/-.
SLOW-MOTION DIALS. 6in. Scaled
0-100, reduction 200 to I 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 1/-.
KLAXON GEARED MOTORS No.
1K5S133-W7. Torque 15 lbs./in., r.p.m. 175.
Motor r.p.m. 1.400 at 230 v. A.G. Split phase
induction type, £10 each.
KLAXON CAPACITOR INDUCTION
MOTORS with 4in. fan, 1/40 h.p. 200/240 v.
KC., 2,700 r.p.m. No. EM5CB2 with con-
denser, 55/- each.
24 -VOLT D.C. MOTORS with double
ended shaft 2in. x 3in., 8/6, postage 1/-.
THERMOSTAT SWITCH. -Bimetal type
in sealed glass tube, 2iin. x fin. 30 deg.
Cent. Ideal for Aquariums, Wax and Oil
Baths, -Gluepots, etc. Will control I amp.
at 240 v., 5/- each.
THERMOSTAT. Satchwell I2in. stem,
0/250 v. A.C./D.C., 15 amp. 10 to 90 deg.
Cent., 35/-.
CUTTER HEADS.-" Recording " high
impedance. Amazing bargain at 55/- each.
Post 1/-.
CUTTERS STYLII, 61- per doz., large
quantity available at special rates.
0/50 MICROAMMETER 2iin. Flush type
contained in Test Set 28. A very sensitive
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,
etc. Special offer, 65/- each. Post free.

204 LOWER ADDISCOMBE ROAD,
CROYDON.

f\VERSTOCKED, price slashed to below cost;
IV P.M. speakers, 51n, 11/6; 8in, 12/-; 101n,
26/-; all 2-3ohms; 0/trans., Pent, 3/6; 11/duty,
5/6; ElOohms Co -ax., 12/- dozen yards; mains
trans.,00-0-300, 6v 4a, 5v 2a, 100ma, 17/6;
450v ondensers. 4mf, 1/6; 8, 2/6; 16, 2/9; 8X16,
4/-; 32X32, 6/3; 500vw, 8mf. 3/-; 16, 4/3' 3 -
way tag strips, 5/- 100; hundreds other bar-
gains; listRadio Unlimited, Elm Rd..
London. E.17. Tel. Key. 4813.

NOTICES
RITISH SOUND RECORDING ASSO[CMI6A2-

_LP TION.
MEMBERSHIP of the Association is essential
to all actively engaged or keenly interested in
high -quality sound recording and reproduction.
The 1951-52 Lecture Season has commenced
and an exceedingly interesting series of papers
and lectures, many with demonstrations, has
been arranged for the benefit of members.
Additions have again been made to the publi-
cations of the Association, and there are also
the very special and exclusive 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, may be obtained from the
Membership Secretary at 48, Mount View Rd.,
North Chingford. London. E.4. England, F0119

WANTED, EXCHANGE, ETC.WANTED, B.S.R. maer-recording control
amplifier. -Box 4971, [7727

WANTED, dynamometer, a.c. test set, also7
oscilloscope type 339A, also L050A oscil-lator.

LESLIE DIXON & Co., 214. Queenstown Rd.,
Battersea. S.W.8. Macaulay 2159.

[Ci7ENAMEL wires. 24 to 30swg. toroidal cores,
best only, bfos, toroidal wdg machines. -

Bel. Marlborough Yard. N.19. Arc 5078. [0191WANTED, 6, 8 and 12 way Jones' plugs,soczets with or without shrouds; quote
price per 1,000.-B.E.P., Ltd., Rugeley, Staffs.

WANTED laboratory test equ,ment, nknod-
ing standard signal generator, watt meter,

oscilloscope, bridges, recorders; send price anddetails to:
HATFIELD INSTRUMENTS. 175, Uxbridge Rd.,
Hanwell. W.7. Tel. Ealing 0779.

ANTED, HRO coils. Rxs, etc. ArR008387ss
BC348s, S27s, etc. -Details to R.T. & I.

Service. 254, Grove Green Rd., London. E.11.
Ley. 4986

rci16WANTED, RCA speech amplifiers, typeMI3-
11220 J or K; offers, stating quantity and

price, to PCA Radio, The Arches, Cambridge
Grove, W.6.

ANTED. all types of radio equipment, test
instruments, radio receivers, personal sets.television. components, etc.. etc.; call, write,send or 'phone.

MILLER'S RADIO, 38a, Newport Court, Charing
Cross Rd.. London.
WANTED. set manufacturers' or ex -Govfe7r0n10.

ment radio equipment, large or small quan-
tities of valves. electrolytics speakers. meters.
a.so components.
LOWE BROS. 199 Mile End Rd. London. E.1.
Ste 2579. 16554
WANTED, mild steel rod, freecutting, bright,

5/,sin, 3/.in and Main diameters.-Mr. Livemore, L.M.K. Manufacturing Co.,Ltd., Ealing 1858. [7645
WANTED, BC -610 Hallicrafters, RCA E-

4336 transmitter, SX-28. AR -88, S-27,
HRO receiver and spare parts for above; bestprice. -Write Box 864, c/o Spiers Service, 82.
Centurion Rd., Brighton, Sussex.

rM8ANTED AN/ArR-4 receiver, any units::units::any
other good quality U.S. surplus radio

and radar, tubes, test sets; laboratory equip-
ment, etc.; give condition and price in firstletter.-Littell. Farhills. Box 26, Dayton 9.
Ohio. U.S.A. (6346

URGENTLY required for marine radio manu-
facturer, surplus 6 -pin and 4 -pin plugs and

sockets, type Nos. 10H/1291 plugs with 1016/408
sockets, and 1011/391 plugs with 10H/1599
sockets', original manufacturer's name or de-
tails of price and stock. -Woodson, 76, Regent
Quay, Aberdeen.

REPAIRS AND SERVICE
BERNARD'S.

[7699

TELEVISION, radio and amplifier repairs, con-
versions and modifications; home -built receivers
aligned; commercial radios rebuilt; send equip-
ment with full instructions for quotation by
return post; 12 months' guarantee on all work
done.
BERNARD'S. -295, Munster Rd., Fulham.
S.W.6.

MAINS transformers rewound, new r99trans-
formers to any specification.

MOTOR rewinds and complete overhauls; first-
class workmanship, fully guaranteed.
F.M. ELECTRIC Co.. Ltd.. Potters Bides.,
Warser Gate, Nottingham. Est. 1917. Tel. 3855.

LOUDSPEAKERS repaired promptly. -Model
Loudspeaker Service. 34a, Bullingdon Rd..

Oxford. [6919
SPEAKER repairs, cones fitted, fields and clock

'coils wound, prompt service, guaranteed
satisfaction.
L. S. REPAIR SERVICE, Pluckley, Ashford.
Kent. [0110

.MAINS transformers rewound or constructed
to any specification; prompt delivery. -

Bede Transformer Co., Ltd., Bedesway, Bede
Trading Estate, Jarrow.

EPAIRS.-E.H.T., mains and O.P. i3198trans-
formersR field coils and chokes: also arma-

tures and motors: new transformers designed to
any specification' all work fully guaranteed.
WILLESDEN TRANSFORMER Co.. Ltd.. 20a.
Church Lane. Church Rd., N.W.10. 0/76el.
Willesden 7093,

I have recently
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purchase ry
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2036o

transform de
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quality w. Ontario.

Ar
(SAVAGE or DEVIZES

Alio..
SAVAGE TRANSFORMERS LTD.
Nursteed Road Devizes Wilts

Tel.: Devizes 536

PHILIPS
FO,R SOUND

INSTALLATIONS

..1211k

TRADE 111.7 MARK,

PHILIPS ELECTRICAL LTD.

All enquiries to :

PHILIPS ELECTRICAL LTD.
DEPT. ELA AMPLIFIERS

Century House Shaftesbury Ave.

London W.C.2.

OR

C. W. CAMERON LTD.

(Sole Distributors for Scotland)

57, Oswald Street Glasgow C.I.

(A870)
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-JOHN FARMER
24. AMNIVIVRS. Hot wire, 0-9 amps.
A.C./D.C., nin. dia., 2fin. scale, to fit 2fin.
dia. hole, flush panel mounting, brand new,
boxed, 10/- each, post 6d. 90. TOGGLE
SWITCHES, 250 v. 2 amp. single pole,
panel 'Mounting, 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 rectifier, I m/a., scaled
0-20-40-60-80-100 with I/10th sub -divisions,
21in. 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 1/6.
169. ANTI -VIBRATION MOUNTINGS,
10 lbs., centre part floats on 16 coiled springs,
with hole to take up to fin. bolt, base 2fin.
square, overall height Iiin. Anodised steel.
Ideal for all radio units. Brand new, our
price : 2/6 for four, post 6d. ; 6/- per doz.,
post 10d. 211. SUPPRESSORS, mains
type, 4 section metal case with cover, dust
cored coils and condensers, two input and
output leads, size 4in. x 3fin. x 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, stop/start device, winding key,
thermostat, etc., brand new, at fraction of
oririnal cost, 15/- each, post 1/-. 224.
RUBBER GROMMETS, fit fin. hole,
admit up to 'tin. 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 in/a., A.C., heater 50 ohms,
bracket mounted, new, unused, 5/6 each,
post 4d. 249. AMPLIFIER UNITS,
type 165. Five valves (two VT52, two VR56,
one VR55). Chassis mounted with protection
frame size 7fin. x 7fin. x 4f in., 20/- each,
post 1/8. We have also Amplifier Units
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 1/8. 266. MUIRHEAD VERNIER
DRIVES, type " D," ratio 40-I, marked
0-180 degrees, illuminated cursor, easy panel
fitting for }in. dia. shafts, new, 8/6 each,
post 6d. 270. CIRCUIT BREAKERS,
TYPE 10F/508. Electro-magnetic overload,
in ironclad casest size 6fin. x 31in. x 2fin.,
large ivorine on/cIff 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 1/-. 271.
POWER TRANSFORMERS, single phase,
50 cycles, input 200-220-240 volts plus 10 v.
Bakelite panel attached with secondary leads
to U17 and RZ 1/150 valve bases, also neg.,
700 v. pos. D.C. terminations. Size 6fin. x
6fin. x Slin., new, in wooden cases, 35/- each,
carriage 3/6. 272. " RECORD " BOND
TESTERS, 0 to .1 ohms, 2.iin. scale, battery
compartment, in brown bakelite cases, size
6fin. x 6}in. x 4in., with shoulder straps,
new, unused, 20/- each, post 1/6. 277.
ELLIOT D.C. VOLT/AMMETERS, type
M.S.C. M/c 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 Ilfin. x 6in. x
Slin. New, unused condition, f.5/10/0 each,
post 1/8. 280. TEST LEADS, consist of
insulated panel mounting socket, plug fitted
I yd. rubber flex with crocodile clip, 1/3 each,
post 3d. ; 12/- per doz., post 6d. 311.
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 6d.

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 1309

METROPOLITAN RADIO SERVICE regret to
advise that their transformer rewind ser-

vice is temporarily suspended. -75. Kilburn
Lane. London, W.10.

01" SERVICE: with a smile." -Repairers off all
A7 types of British and American receivers;

coil rewinds' American valves, spares, line cord.
-F.R.I. Ltd., 22, liciwland St., W.1. Museum
5675. [0112

ELECTRICAL measuring instruments of every
make, multi or single range, repaired and

standardised; prompt attention. -The Electrical
Instrument Repair Service, 329, Kilburn Lane,
London W 9. Tel. Lad. 4168.
2 4 _Iraounnosremrvericeie6wimneths'igsuacruatiptuet aanil

(3715

tra
i.fs., etc.; all types of new transf., etc., sup -
*plied to specification; business heading or ser-
vice card for trade prices. -Majestic Winding
Co., 180, Windham Rd.. Bournemouth. [6520

MISCELLANEOUS
EMIDICTA with desk mic., etc.; best offer

secures. -Box 4974. [7
METALWORK; all types cabinets, chassis.732

racks, etc., to your own specifications.
PHILPOTT'S METAL WORKS. Ltd. (G4BI).
Chapman St., Loughborough. 208

WALNUT radiogram cabinets, stamp leaflets.r
-Cabinetware, la, Heyes St., Blackburn.

WALNUTradiogram cabinet; stamp details. -
E. Wisker, 501. Rale End Rd., Highams

Park. E.4.
AXTALNUT radiogram and television cabinets.l62
VI soundly constructed, stamp details. -R.

Shaw, 69. Fairlop Rd.. Leytonstone.
EUREKA, nichrome. silk and cotton covered

copper wires wanted, top price paid.-
Gorge. 144. St. John St.. E.C.1. Cle. 7723.
" 13ANL," the air drying black crackle finish,

.L applied like ordinary paint: details. -
L. Miller. 8, Kenton Park Cres., Kenton, Middx.

NICKEL chrome wires, 65,15 quality gauges
32. 34. 35. 44. 46; 80/20 quality gauges

30. 31. 40. -Doyle. 144. St. John St.. London.
F.0 1. Cle. 7723. [7

MANUFACTURERS, wholesalers, please note:435
canned TV coils and home constructors'

TV coils wound; sliding quantity terms. -Bel.
Marlborough Yard. N.19. Arc. 5078. I-9°IMPREGNATOR for wax or varnish 12in dia.,01

14in deep, arranged for heating to 120
degrees C; complete with Pulsometer vacuum
pum

27

p.-V.C.A., 505. Lordship Lane, London.
S.E.22.

ENGRAVING. -On all metals and plastics.
name plates, panels, dials. instruction

panels, advertising novelties, etc., etc.; trade
enquiries invited. -E. S. Reddish, 17. Standard
St., New Kent Rd., S.E.1. Hop. 0505. (7632

ENGRAVING. amateurs aria .raae could [sae
the opportunity of engraving problems in the

future by getting in touch with A. G. Engraving,
19a. Windmill Rd.. London, S.W.18. Brass.
bronze, erinoid. Perspex dials: one knob or repeti-
tion etrila''y entertained 10034
A LLSCREWS. Ltd. for B.A screws. nuts

washers studding, grub -screws. bolts,
soldering tags woodscrews. etc. plain or nickel
or cadmium prated. one -gross packets or large
quantities. stamp for lists. -270a. King St.
gammersmith. W.6. Riv. 7762. (5426

EX-W.D. unused fluorescent lighting sets for
12 and 24 volts d.c. input. 230 v a.c. out-

put, rotary converter. choke. P.F. condenser.
leak transformer for 85 watt sodium lamps,
the whole enclosed in metal £5 to clear. -
A. J. Philpott. Fountain Sq., Fenton. Stoke-on-
Trent. 17496

COPPER 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;
Tufnol rod; headphones, flexes. etc.; latest radio
publications, full range available; list.
trade supplied. -Post Radio Supplies. 33. Bourne

T

FLUORESCENT 80watt chokes, tapped 200-
250v a.c.. 25/8; 80watt control ballast.

wired, tested. tapped, with glow starter and lamp
holders, 49,3;; metal rectifiers. 12v 4amp. full -
wave, 16/6; rotary convertors, 12v d.c. in, giving
250v 50m.,a.. 6.3v 21/amps, 8/9. -Malden Trans-
former Sbpplies, 200, Cambridge Rd., Kingston -
on -Thames. 10038

Tv-ITIs.-A complaint suffered by many who
have no black screen; our conversion kit

will change your ordinary television set into a
black screen set; price 9/6 post 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.. 19
Queen St., Blackpool. [7635

WORK WANTED
DRAUGHTING, tracing and photoprinting

services; estimates free; contractors to the
Ministry of Supply and the Admiralty for draw-
ing and tracing work to their requirements and
specifications; sub -contracting work of this
nature undertaken.
DRAWING & TRACING, Ltd.. 456a. Ewell Rd.,
Toiworth. Surbiton. Tel. Elmbr;dge 7406. [5975
INSTRUMENT company, established, with

4.000 sq ft space, male and female labour.
experienced supervision, own machine shop and
sheet -metal dept., seek assembly. repair or
manufacture radio or electrical work, A.I.D.
standard; conversant commercial. radio service
Bader, v.h.f. systems. etc. -Box 4316. [7518

SITUATIONS VACANT
EXPERIENCED radio and television engineer

required; permanent position, good wages. -
Apply Maxwell & Sons, Ltd., 45, Hill Rd..
Wimbledon. (7658

ADIO and television es gineer, experiencedRail leading makes: able to drive; permanent
Position. -Colliers (Estd. 1852). 429-431, Brixton
Rd., S.W.9. [7634

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. cm. will be ideal. Close
behind it is the famous 148a, used all
over the world by high quality
enthusiasts.

Both are full 12in. 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 15 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 radio
dealer, or direct for cash or on
hire purchase. Write NOW to :

BARKER
NATURAL
REPRODUCERS
3 NEWMAN YARD, LONDON, W.1
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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.I.R.E. and
CITY and GUILDS Radio and
Telecommunications Exams., etc., etc.

Introductory offer, six lessons with questions,
model answers and full coaching services, 30: -

Please mention this advert and send for free
booklet, which gives details about all our study

courses, to :-

STUDIES DI RECTOR

BRITISH NATIONAL RADIO SCHOOL
66, ADDISCOMBE ROAD, CROYDON

Phone: Addiscombe 3341

"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 unwreekable. Sel-
enium rectification. Im-
pregnated transformer of
large size. Fine workman-
ship and appearance. 12
months' guarantee. For
A.C. mains only. Standard
model 6 v./12 v. 2 amp.
output, Sulb. wt., 59/6,
post 2/-. Minor 1 amp.
model, wt. 7 lb., 50/-, post

2/.. 5 amp. truck or large car model, Le, carr. 51-.
Minor model for 6 v. only at 2 amp., 52/6, post 2/-.
ELIMINATOR KIT. Transformer, selenium h.t.
rect., I.t. rect., 2 x 15 raids. condensers for 120 v.
20130 mA. eliminator with trickle charge, 35;-, or
with handsome steel case, 43/-, pest 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 steel case, screws grommets, 52/6.
Ditto kit, but 60 -watt trans. and 12 v. 3 amp. rectifier.
45/-, weight 8 lb., or with case, 58/.., Junior kit, 6 v.
1.5 a. rect., 40 w. trans., ballast bulb, case, screws,
for 6 v.1.5 s. charge, 42/-, wt. 71b., ditto but 6 v./12 v.,
45/-, post 113. Heavy duty kit for 6 v.112 v. 6 amps.
100 watt trans., 12 v. 6 amp. rectifier, giant tinned
type, slider resistance 8 ohms, ammeter, 8411E43.
post 3/4, 16 lb. Ditto but 4 amp. output max., £3/1216.
post 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.. 13/8; 8 v. 2 amp, 9/, post 8d.
12 V. 1 amP.A.E/G 12 v. 3 amp., 15/9 ; 6 v. 4 amp,
16/6 ; 12/15 v. 5 amp., 27/-, post 9d. Want tinned
type, 12,v. 6 amp., 35/, post 1/3; 24 v. 4 amp., 54/ ;
24 v. 6 amp.. 1371- : 24 v. 2 amp., 27/8. Small space
H.T. rectifiers, selenium, 250 v. 60 m/s., 7:6 ; 110 v./
135 v. 60 Ma.. 6i6 ; 250 v. 100 m/a. bridgea3/2. AS
6d. extra postage. Small 40 m/s. type for relays, 2/10.
"RENEWAL" battery desulphater and conditioner
1'9. post 3d. Car size. 3'-, post 4d.

CHAMPION PRODUCTS
43 Uplands Way, London, N.21. Phone LAB 4457

ADMIRALTY.
APPLICATIONS are invited from engineering
electrical and ship 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-
fications and experience within the range £320-
£545 per annum.
APPLICATIONS, giving age and details of tech-
nical qualifications, apprenticeship (or equiva-
lents), workshop and drawing office experience.
should be ser t to Admiralty (CM. II, Room 88).
Empire Hotel. Bath. Candidates required tor
interview will be advised within two weeks of
receipt of application. (6952
ADMIRALTY.
TEMPORARY assistant overseers experienced in
all electrical engineering techniques are re-
quired for temporary service in the overseeing
service of the electrical engineering dept..
Admiralty; vacancies exist 'at London, Belfast.
Birmingham, Mrsenhead, Barrow, Bishop
Auckland, Hull, Leeds. Liverpool, Manchester.
Newcastle and Sheffield; candidates must be
British subjects of 21 years 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-
fications and experience on a range with a Lon-
don maximum of £675 p.a.; for candidates of
30 years of age salary will normally, be related
directly to age. i.e. E570 so.a. (London) and for
younger candidates will be approximately. £20
P.a. less than the age 30 rate for each year of age
they are under 30.
THE London rates are reduced from E10 to £15
P.a. at Belfast, Birmingham, Birkenhead, Hull.
Leeds. Liverpool, Manchester. Newcastle and
Sheffield. and by from £20 to £30 p.a. at other
towns in the provinces.
APPLICATIONS, stating age. details of techni-
cal qualifications and apprenticeship (or equiva-
lent) and workshop experience. should be sent to
the Admiralty. Empire Hotel. Room 83).
Bath; candidates will be interviewed locally as
soon as possible after receipt of their applica-
tions. (7770

GOLDEN opportunity.
SMALL, growing, electronic laboratory and
manufacturing plant on eastern United States
coast requires several degree engineers in elec-
tronics, at least five years' experience in radar
or communications systems preferred; plant now
employs 500 personnel; salaries extremely good:
contract for one year renewable by both parties;
fare paid to States and return after one year if
not satisfactory; give complete resume and en-
close recent snapshot. -Box 4972. (7728
UNIVERSITY OF DURHAM.
KING'S College, Newcastle-upon-Tyne.
TECHNICIAN required in the Department of
Agricultural Engineering for work on electronic
stress measurement and other instrumentation.
Candidates should have considerable telecom-
munication experience or experience of compar-
able stress measurement techniques; they should
also either hold Telecommunications Certificates
1, 2 and 3, or have completed the Armament
Artificer (Telemach or Radar) or an equivalent
course:
SALARY on Grade C (£375)CE1.5 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.

PHYSICIST or engineer (radar).
DOMINION Physical Laboratory, New Zealand.
APPLICATIONS are invited from suitably quali-
fied persons to fill 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 15% general wage increase.
APPLICANTS should possess first- or second-class
honours in physics or engineering. The apointee
will be required to work on decimetre -wave
appa experience field or radar laboratory. Pre-viousin this type of -work is desirable
APPLICATION forms and conditions of appoint-
ment may 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
applications should be lodged not later than the
8th December. 1951. F7717

THE Telecommunications Division 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.
THE successful applicants will be required to
take charge of portions of major projects under
the direction of the principal project engineers.
AGE is not important but the minimum quali-
fications are either a degree in physics or
engineering or at least six 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 Plessey Co.. Ltd., Ilford, Essex. marking
letter " for the attention of the Chief Engineer
-Telecomunications Engineering Laboratories."

A Variety of Useful
Eleetrudix liargains
HIGH GRADE COMMUNICATION RE-
CEIVERS A.R.88D E65, and 5.27 638, carr. extra.
All in excellent condition.
TRANSFORMERS. B.T.H. 230 volts to 40
volts 2 amps. 25 -, 230 volts to 53 volts 15 amps., 6
volts 5 amps., 30 volts I amp.. 60 volts I amp. LS.
Soil Warming Transformer 230 volts 50 c/s. input,
10-20-30 volts 1500 watts output, shrouded E4/10/-.
SUN LAMPS. Unused Hanovia Alpine Clinical
Model 110 volts on adjustable stand, Quartz
lamp 4in. dia. 7lin. long housed in chrom. plated
reflector I2in. x 121in. The whole equipment
mounted on ball bearing casters for easy move-
ment £18/I0/-. Auto Transformer for use on
230 volts A.C. LS.
FREQUENCY TUNING FORKS for operating
L.F. Phonic Motors, fork tines of mild steel,
constancy of frequency 1 in 2,000 with ordinary
room temperature changes 637 10 -. Low
Frequency Phonic Motor designed for use with
the above Fork 115/10/.. Send for descriptive
leaflet.
HOUSE OR OFFICE TELEPHONES.
Ex G.P.O. Wall type constructors parts compris-
ing Mag. bell in pol. wood case Bin. x 6in. x Sin.
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. & Wales 5/- extra.
CONDENSERS. Paper I .+ I Mfd. 7/6 doz.,
hermetically sealed, 2 mfd. 400 VDC 10/6 doz.
Other sizes in stock, send for list.
CRYSTAL SETS. 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 1,6.
Morse Keys, Buzzers, Vibrators, Thermostats,
Microphones, Relays, Switches, Dynamos, Motors,
Alternators, Lighting Plants, Battery Chargers,
etc. Send us your enquiries.

ELECTRADIX RADIOS
214 Oueenstown Road, London, S.W.8

Telephone: MACaulay 2159

WANTED
TRANSFORMER

LAMINATIONS

COPPER

WIRE
r TOP PRICES PAID _1

Write Wire Phone

PORCHESTER
ELECTRICAL SUPPLY CO. LTD.

47 GERRARD ST., LONDON, W.1

Telephone: GERrard 7676

Telegramt : Porcos, Lesquare, London
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A WINDOW WORTH
LOOKING INTO
Television Coil Formers. With iron
dust cores, Polystrene, lin. x with single
hole 6ba fixing, 6d. each, 5 6 per dozen.
Television. Amplifiers, type 208a, 45 Mc/s,
can be rewound for 56 Mc s complete with 2
EF50 valves, 14 6 each.
Television. .1 mfd. high voltage Condensers,
Mansbridge type, 5,000 volt, "NO
TROUBLE,- very limited number now left,
2/- each.
Television. EF50 (VR91 ). Boxed, brand new,
7/6 each.
Television. Diode Holders, 3d. each.
Cradle type, 6d., ditto Polystrene, 8d. each.
Television. High voltage Pots Ex-W.D.,
most sizes available, 1'9 each.
Television. Wire wound Pots., from I

ohm to 50K, 2/- each.
Television Dural Aerial Masts. 7 feet long,
ideal for making your own aerial, 4/6 each.
Television Transformers. 230 volt primary,
secondary 1,800 volts, 20 M/a, 22/6 each.
Ex-W.D., not rubbish.
Television. Chassis. 4 stage. 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 placed
tank coil, Sin. in diameter with 37 turns of
12 SWG, complete with 0-I 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. 0 -If Mia 2in. round flush mounting
Brand new and boxed, 6/6 each.
Auto Transformer. Ex-W.D. 100:250 volt
at 100 watts, 156 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
only,
Rectifiers. LT 12 volt I f amp., bridge, 10/6
each.
Rectifiers. LT 6 volt f amp., 4/6 each.
Cable. Heavy duty twin, ideal for garage
extension. Ex-VV.D., per yard, worth
double, minimum 12 yards.
Special Offer. Condensers. 16 x 16 x 16
mfd., 450 volt working, brand new, 3.6 each.
Amplifiers Type A1271. With new VR56,
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.
WIRELESS Station Superintendent required by
the Government of Nigeria for the Posts and
Telegraphs Department for one tour of 18 to 24
months in the first instance with prospect of
permanency. Salary (including allowances)
between £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. and preferably also
V.H.F. multi -channel equipment. Preference
will be given to candidates possessing a First
Class Radio 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 full particulars of qualifications and
experience, and mentioning this paper, to theCrown Agents for the Colonies, 4. Millbank.London, S.W.1, quoting, on letter, M.28927B.
The Crown Agents cannot undertake to acknow-
ledge all applications and will communicate only
with applicants selected for further consideration.
ROYAL AIR FORCE. Education Branch.

APPLICATIONS are invited for permanent com-
missions (age limit 23-33 years) or for short
service commissions for 3, 4 or 5 years from
university graduates in electrical, electronic orradio engineering; candidates for permanent
commissions should normally be first- or second-
class honours graduates; starting point on theprogressive 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 officersreceive free furnished accommodation; allofficers draw rations in kind or a tax-freeallowance of £60 a year in lieu: there is time
promotion to squadron leader in which rankpay and marriage allowance rise to £1,232;
promotion to higher rank is by selection; some
short service officers will be selected annuallyfor permanent commissions.
W.R.A.F. Vacancies exist in the Women'sRoyal Air Force for candidates with similar
qualifications; conditions ire as for men except
that pay rates are about three-quarters of those
for men.
FULL details including rates of retired payand terminal grant for permanent officers and
gratuities for short service officers may be ob-
tained with application forms from Air Ministry
(A.R.1). Kingsway. London. W.C.2. 17637CROWN AGENTS FOR THE COLONIES.
ASSISTANT Inspecting Engineer !Electronic)
required for duties in the United Kingdom to
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. They should preferably be corporate mem-
bers of the Institution of Electrical Engineers
or be in a position to obtain this within two
years.
THE salary scale is £475X£25 to £650. The£475 minimum is linked to entry age at 25
with an addition of £25 for each year above
that age up to E600. 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 unestablished teams
with a prospect, after satisfactory service and
as vacancies occur, of appointment to estab-
lished and pensionable staff 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 paper 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 acknowledge all applica-
tions and will communicate only with applicants
selected for further consideration. [7631
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 rising to E715 a year;
cost of living allowance of 15% of salary.;
gratuity of 131/2% of total salary received is
payable on satisfactory completion of service;
outfit allowance £30; free passages; candidates
under 40 should hold a first-class certificate
of proficiency in radio telegraphy issued by the
Ministry of Civil Aviation; or. alternatively.
hold the provisional aircraft W/T operators'
licence and have had not less that 1.000 hours
flying 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, Milbank, London,
S.W.1, quoting M.25107.B. on both letter and
envelope; the Crown Agents cannot undertake
to acknowledge all applications and will com-
municate only with applicants selected for
further consideration. [7703
EXPERIENCED TV radio engineer required for

bench and outside service work, age 25-38
Years. competent driven-Direct Sales, 50-52.
The Broadway. Stanmore Mddx. (7756

Introducing...

COIL PACK
Model 320

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 I.F.
frequency of 470 Kc.

Ranges : I, 13-40. 2, 30-100.
3, 80-200. 4, 200-550. 5, 900-
2000 metres.

All parts for the above can be supplies
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.

I.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 flexible socket. 2;.. each. 21 M.M. sleeving,
various colours, Gd. yard.
CONDENSERS. .001 mid. 1,000 v., .25 mfd. 350 v.,
4/- doz. ; Standard output transformers, 413 each;
.00035 midget two -gang with dust cover and trimmers
9/- each; .3 amp. mains dropper Vitreous type,
717 ohms with tap at 600 ohms, 1/3 each; Focus units
R17/1, 1216 each; 3 -way mounting mains trans-
former 200.220-240 v. Primary 350-0-350 v. 80 mA.,
0-4-5 v. 2 amp. 0-4-6.3 v. 4 amps., 161- each ; VR92,
2!- each; BIG Holders. 3/8 doz.; VR137, 5/9
B9G Valve Holders, 6/- doz. ; 1934 Miniwatt
4 -pin type, 3!.. each. Resistors. watt all insulated,
well: known makers; 20 ohms, 47 ohms, 270 ohms,
1,500 ohms, 5K ohms, 10K ohms, 30K ohms, 33K
ohms, 330K ohms, 200 ohms, 1.8m ohms, some close
tolerance, 3/6 doz. ; 75 ohms co -axial cable, 2 yd.
Microphone cable, stranded flex, tinned copper
screening, stout P.V.C. outer sheath, 1/- yd.
METAL RECTIFIERS. L.T. 12 volt 4 amp.. 1.!- each.
L.T. 2 volt 1 amp., 5/- each. L.T. 12 volt 3 amp.,
18/6 each. L.T. 12 volt 4 amp.. 19/8 each. H.T.
300 volt 80 m/A., 5/9 each. B.T. 350 volt 75 m/A.,
6/3 each. H.T. 250 volt 60 m/A.. 4'9 each.
CHASSIS. 4 sides, 16 S.W.G. Aluminium. 20'x 8' x
24', 91 each. Cad'm Plated Midget Chassis, Valve
Holders, etc., etc., cut out ready, 1/- each.
TOGGLE SWITCHES, etc. 4 Pole on/off Rotary Toggle.
2'6 each. Single Pole Toggle, 1 hole fixing, with slotted
dolly, 1/- each. Arrow Roller Type Switch with white
or black handle, S amp., 1/6 each. A.B. Switch suitable
for Hoover Vacuum Cleaners,1/13 each.
The following have been removed from es -Govt.
equipment but guaranteed serviceable : Igranic two-
way Jack socket, 1'- each; two metal rectifiers
mounted on brackets, 200 volts, 30 m/A. each section,
4,- each. Wax dipped chassis mounting. Mains
transformer, 350-0-350 v. 120 m/A., 5 v. 3 amp. and
2 6.3 v. 3 amp. Recs. 200/250 Primary, 25/6 each.
B90 (EF50) Ceramic Valve Holders with
Screw Retainer Rings, 106. each. .01 mfd.
5KV. bakelite case tubular condensers, 1/9 each.
.01 mfd.5KV., tall can type, 2/-eacb. .02 mfd. 8KV.
tall can type, 2/6 each. Wire.wound Volume Con-
trols. 5 ohms, 200 ohms, 1/- each. Carbon volume
controls, 500 ohms, 10K ohms, 20K ohms, .00K ohms,
700K ohms, 1./.. each. POST ORDERS ONLY.
O.W.O. C.O.D. POSTAGE EXTRA UNDER £2.
New list available. Send 341. Aaiun.

ALPHA RADIO SUPPLY CO.,
5 6, VINCES CHAMBERS,

VICTORIA SQUARE, LEEDS, I.

MAGNETIC 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
response obtainable is better than I kc/s per
inch of tape speed with simple correction
equipment. Consistency is maintained 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 I kc. approx.), and high impedance (200 mH.
1,250 ohms at I kc. approx.), Price E3i3P-.
ERASE HEAD. Available in medium
impedance. Price E3/-/-.
TRANSFORMER. Suitable for low -im-
pedance head to grid step-up. Price Elf-/-.
TRANSFORMER. As above, but enclosed
in 16 s.w.g. mumetal can. Price E2/-/-.
OSCILLATOR COIL ASSEMBLY. Com-
prises high-' Q ' coil and condenser tuned to
45 kcs. 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 f.3/-/-.
AMPLIFIERS. A range of amplifiers have
been developed specifically for use with tape.

Please send for further details.

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.C.2.

NO. 4 Central Workshops R.E.M.E.. Don-
nington, Shropshire.

APPLICATIONS are required from candidates
for technical electrical and electronic engineer-
ing grade appointments (salary scale up to
approximately £800 per annum).
APPLICANTS must have experience of either
design, manufacture or repair in one or more
of the following branches: (a) electronic servo
or computing equipment; (b) modern communi-
cation equipment; (c) 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 school certificate.
ASSISTED travel facilities available in approxi-
mately a 40 -mile radius of Donnington; staff
midday meal service: 5 -day week; annual en-
titlement of leave on starting, lower grades 16
days per annum, higher grades 20 days per
annum, for the technical vacancies.
APPLICANTS can apply in person or in writing
in the first instance to C.E.P.O., No. 4 Central
Workshops R.E.M.E., C.O.D.. Donnington,

ronchi re 17576
PHYSICISTS required for interesting work in

the following fields: -
(1) Application of new materials to electronic
engineering.
(2) Cathode ray tube development.
(3) Properties of magnetic materials and appli-
cations to magnetic tape recording.
(4) Electronic engineering problems, including
microwave applications.
THE posts are for permanent pensionable staff.
and carry good salary and prospects. Applicants
should have a sound theoretical training with a
degree or equivalent. and experience in one of
these fields, and should write, giving full details
and quoting ED/35. to Personnel Department.
E.M.I. Engineering Development, Hayes, Middx.
AlANUFACTURERS of domestic radio and
Al television in London, W, have two
laboratory vacancies:
(A) QUALIFIED electrical or radio engineer
tia(B.Sc. (Eng.) preferred); experience not essen-

l.
(b) LABORATORY assistant; some experience

required; an evening -class student could leave
early once or twice a week,
BOTH these will be supervised by an experi-
enced engineer.
THE laboratory carries out design, develop-
ment and testing work and other miscellaneous
duties' versatility, manual dexterity and some
small knowledge of draughtsmanship are an ad-
vantage to applicants; write stating qualifies-
amis. experience & salary rqd.-Box 4973. f7731
rivELEVISION and radio engineer urgently1 required. good refs. essential (Cobham.

Surrey area). Box 4977. F7743
RADIO and television retail manager required.

good salary to capable man.-Polchar's
85, Rushey Green, S.E.6. Hit. 2134. 11742

ENGINEERING DEVELOPMENT, Ltd.,
12.1 offer interesting and progressive positions
connected with the development of: -

(a) Small electric motors, and their applica-
tion to gramophone equipment.

(b) Radio transformers and other components.
(c) Stabilised power packs for airborne equip-

ment.
QUALIFICATIONS: age 23-28, training in
Physics or engineering, experience in the above
field an advantage; salary according to age and
qualifications; applications should be sent to -
Personnel Department (ED/53), E.M.I. Engin-
eering Development, Ltd., Hayes, Middx.
1iim 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
had at least three years' practical experience
of television design.
SALARY: £800 to £1,000 per annum. according
to experience.
2. JUNIOR engineers age 20 to 25 with degree
or graduateship of I.E.E. or I.R.E.
SALARY: £400 to £500 per annum.
3. LABORATORY assistants capable of wiring
and testing radio equipment under supervision.
SALARY: £8 per week. -Please send full par-
ticulars to Box 4314. 17511

SERVICE Engineer required for television and
rad o relay. Successful applicant will re-

ceive television traimng.-Apply Box 4949. f7623
EXPERIENCED engineers required to fill the

following vacancies in the electronics
laboratories of a company situated near London.
1. DEPUTY Section Leader of Microwave and
R.F. Laboratory. Applicants should hold an
honours degree or equivalent in either physics
or maths plus some industrial experience.
2. DEPUTY Section Leader of Circuits Labora-
tory. Applicants should hold an honours degree
or equivalent and have extensive experience of
electronics generally and pulse techniques in
Particular.3. DESIGNER Draughtsmen to work on light
mechanical devices associated with electronics
generally Applicants should hold a Higher
Natlonal 'Certificate or equivalent, preferably In
mechanical engineering.
rHESE posts qualify for the company's pen-
sion scheme. The work is both novel and inter-
esting and Involves the development of new
techniques but not original research. Successful
applicants will, after a probationary period, be
expected to carry the full design responsibility
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.

DIyErERS
fFNTI

Wire -wound and Composition
types. Single, Ganged, Tandem
Units. Characteristics : linear,
log., semi - log., non - inductive.
etc. Full details on request.

RELIANCE
RELIANCE MNFG., CO. (SOUTHWARK), LTD.

SUTHERLAND ROAD, HIGHAM HILL.
WALTHAMSTOW, E.17.

Telephone : Larkewood 3245

JEWEL NEEDLES
* 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 armatures or fixed point,
fitted at 67.13.11 plus Mill tax ; L.P. at 58.14.11

plus 74/11 tax.
These unique needles are unimpaired by
years of use. 90 times harder than sap-
phire and more shock -proof.
STARR NEEDLES are stocked by Webb's Radio.
Keith Prowee, Quality Mart and other good dealers.

In cams of difficulty write direct.

STARR BRITISH PRODUCTS
8 DARTMOUTH PARK AVENUE,
LONDON, N.W.5 Oct. OULliver :131

Export Enquiries :
General & Overseas Trading Corp., Ltd.,
6 Duke Street, 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
1 2ft. Light Steel
Aerials in 3 screw -in

sections of 4ft.

Charging Control Boards with Auto.
cut out, 3 amp. 220 v.

Yaxley Type Switches, Mansbridge
Condensers (Oil filled and Jelly), 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, Volume Controls,
Valve Holders, Output Transformers, Mains
Transformers, Chokes, Headphones, Valves
Type CV 101, etc., etc.

Receivers: R1155, 1355 and 184 Brand
New in original cases. Dinghy Radio

Transmitter SCR 578.

SPECIAL OFFER
NOW AVAILABLE
-DIRECT FROM M.O.S.
STORAGE AND STARTER

BATTERIES

6 volt. 90 Amp. IS plate "Reading" U.S.
6 volt. 100 Amp. 15 plate "Delco Remy"
6 volt. 140 Amp. 21 plate "Delco Remy"

12 volt. 9 plate.
12 volt. 14 Amp. 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 MERCHANDIS -
COMPANY LIMITED

65, Farringdon Road, London, E.C.1
Telephone: HOLborn 6377 Quote Dept. W.W.

YOUNG man (20-25). with good A.F. and
mech. knowledge. for mobile projectionist,

service engineer; clean licence; Perm. post.
JOHN KING (FILMS). Ltd.. 7-9. G:entworth
St ' min Baker St. Stn. We:beck 1157 f7524
BUSH RADIO, Ltd.. require a number of

engineers and physicists for new research
ant, development laboratories which are being
formed at Plymouth.
(a) A QUALIFIED senior engineer for a respon-
sible position. The applicant should have a uni-
versity degree in physics or electrical engineering,
or have passed the graduateship examination
of the I.E.E. He will be required to make pre-
liminary theoretical investigations to initiate
experimental 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 equipment.
(c) A TRANSFORMER designer. The applicant
should be experienced in the design of small
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
not essential.
(d) A RESEARCH physicist or engineer. The
applicant should have a university degree in
Physics or electrical engineering. Ability to
apply mathematics to electrical problems is re-
quired, as well as a flair for experimental work
in the field of electronics. Previous experience
is not essential.
CANDIDATES for posts (a) and (b) above should
have had at least five years' experience in the
design of electronic equipment. especially in the
following fields: Pulse techniques. C.R.T. dis-
plays. telemetering equipment. microwave equip-
ment and aerials, servo -mechanisms.
THE laboratory is situated in pleasant surround-
ings on the outskirts of Plymouth. and there is
a pension scheme in operation. Candidates
should write giving full details and salary re-
quired to the Chief Engineer. Bush Radio. Ltd.
Power Rd.. Chiswick W 4. 17489

DEVELOPMENT engineers. Applications in -
vited for the undermentionedpositions by

a rapidly expanding organisation situated at
Hythe, Southampton.
A.-SENIOR development engineers, electrical,
with several years' experience in research and/
or development and design in light engineering,
electronic and mechanical projects, such as
magnetic recording, telecommunication, and
audio frequency equipment, etc., for work on
interesting new projects; applicants should
have experience in the supervision of a small
group; assistance given to successful applicants
to obtain suitable accommodation; Degree de-
sirable
B.-SENIOR mechanical development engin-
eer, with considerable experience in the design
of the mechanical details relating to such
apparatus as described above (or similar);
applicants should be capable of progressing the
design through the prototype stage to finality;
used to the control of a model room and all
types of machines. also limited production of
the parts designed, by temporary tools if
necessary.
C.-JUNIOR engineers with experience in re-
search, design and development of prototypes
in connection with proiects such 'as above.
preferably with Higher National Certificate.
D.-DRAUGHTSMAN, accustomed to the de-sign and layout of small mechanical projects.
SALARIES in accordance with qualificationsand experience. Please give full details in
chronological order with age. and salary desired
to-Box 4978. [7744
RADIO 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 beT keen on industrial electronics; some experi-
ence of audio equipment.-Please apply The
Rover Co., Ltd.. Lode Lane. Solihull. [7659
RADIO engineer required accustomed to lay-

out and design of chassis.-Apply to Em-
ployment Manager, Vickers-Annstrongs, Ltd.
(Aircraft Section), Weybridge, Surrey. F7426
EEXPERIENCED and conscientious trouble-

shooter required for sub -miniature elec-
tronic equipment; Victoria area; write full
details, experience & salary rqrd.-Box 4962.
ELECTRICAL Inspectorsrequired for sub-

miniature electronic equipment; Victoria
area; previous experience essential; write full
details. experience & salary rcird.-Box 4963
FERRANTI, Ltd., Moston Works, Manchester,

have staff vacancies in connection with
special electronic valve development and manu-
facture in association with an important radio
tele-control project.
(I) SENIOR valve engineers to take charge of
research and development work.
QUALIFICATIONS include a good degree in
physics or electrical engineering and extensive
experience in charge of development work.
SALARY according to qualifications and ex-
perience in the range of £1.100-21,600 per
annum; please quote Ref. S.V.E.
THE company has a staff pension scheme, and
will give housing assistance in special cases.-
Application forms from Mr. R. J. Hebbert. Staff
Manager, Ferranti. Ltd., Hollinwood, Lancs.
/11ELEVISION development engineer required

by leading manufacturer to undertake work
in a senior capacity in a research laboratory.
The position requires considerable experience
and ability to undertake design work unaided.
Applicants possessing suitable academic and
practical qualifications should apply in first in-
stance to Box 4957. [7668

-Come to Classic for
"The Classic Service"

Our Motto is: .'Nothing is too much trouble "
We will ship to any part of

. the British Isles or abroad.

TAPE RECORDING
EQUIPMENT :

Simon Simphonic, Model IA
Sound Mirror, Table

model
Sound Mirror, portable

model
Scophony, portable mod.
Bradmaster Tape Desks
Microphones
Tapes from stock

Delivery Price

Soon

Stock E69 10 0

Stock
Stock
Stock
Stock

E79 10 0
£58 10 0

E42 10 0

£6 16 6

5 0

AMPLIFIERS AND HI-FI EQUIPMENT
Leak TI2 Amplifiers, with

control unit Stock 137 16 0
Williamson (Goodsell),

with control unit Stock 140 15 0
Quad Amplifier with

control unit Stock L35 0 0

Quad Radio Feeder Unit Stock £26 0 0
Leak Radio Feeder Unit Stock 1.37 2 4

MOTORS AND PICK-UPS
Connoisseur 2 -speed

Motor Stock £22 18 8
Connoisseur Super light-

weight Pick-up Stock 14 10 S

Garrard Auto -changer
Unit and single -speed
8 record Stock £12 12 0

Plessey Auto -changer
Unit, 3 speed, 7in., 10in.
and I2in. mixed Stock 123 13 0

Collaro Auto -changer
Unit, 3 speed, 8 record Stock £18 14 1

Decca 2 -speed Motor and
Pick-up Stock 19 19 6

Decca dual Head Pick-up Stock £3 10 0
Leak Pick-ups, standard

or L/P Stock Ell 8 0
Trix Autogram 3 -speed

Garrard Unit Stock L44 0 0

QUALITY SPEAKERS. UNITS
Bakers, 12in. triple cone

unit Stock E9 IS 0
Barker's 148A Unit Stock EIS 15 0

Barker's 150 Unit Stock CB 18 0

Tannoy Duo Concentric,
I2in. Stock E27 10 0

W.B. 10in. Duo Con-
centric Stock E6 6 0

W.B. I2in. Series gap
15 watt Stock EA 10 0

Wharfedale Units, wide
range from 14 14 6

QUALITY SPEAKERS. CABINET TYPE
Leak, 2 unit, 400 cyl

crossover, in walnut
cabinet Stock 157 10 0

Dacca Corner Speaker,
3 or 15 ohms. Stock £21 0 0

W.B. 10in. Duo Con-
centric Corner Stock LI3 16 0

COMPONENT AND KITS
Williamson AMplifier Kits Comp. 120 10 0

Viewmaster Tele. Kits Stock E27 ID 0

Germanium Crystals Stock 3 9

16 ft. Portable Aerial LI 12 6

All goods despatched by post or passenger lasts.
Please include carriage.

Send Stamps for list. All Enquiries to

The Classic
Electrical Co. Ltd.
"THE HI -F1 TELEVISION SPECIALISTS"
352/384 Lowe: Addiscombe Roe. Croydon,
Surrey. Telephone: Addiscombe 6061/2.
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SUCCESSFUL SATISFIED
SALES I CUSTOMERS

pcnnmE
RADIO

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 IV, WIDTH 124", DEPTH 54"

4 Valve SUPERHET
THE SET UNBEATABLE
THAT SELLS VALUE
ITSELF EIS 0 2

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. I can now send at 15 w.p.m. and
receive at 8 w.p.m. This was accomplished with only
4 hours study per week." I. S.

Re. SPECIAL COURSE
"So far I have found your Special Course for

securing an Amateur Transmitting Licence very
beneficial in learning the Morse code, since 1 am
practising on my own. I am now able to copy at
approximately 10-12 words per minute. My sending
speed is approximately 13-15 words per minute with
comfort." 0. F. S.

Re. ADVANCED COURSE
" With regard to code work, I can send at a

comfortable 30 w.p.m. and can read quite long
sentences at a speed just under that. . . . I have a
smoother sending action, and get off ' reversals ' at a
fairly high speed with good spacing and accuracy."

j. C. B.

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
Candler System Company, Denver, Colorado, U.S.A.

DEVELOPMENT
engineer required by A. H. F..

Ltd., Shepherds Bush; preference given to
man with experience of high frequency induction
heating equipment; good salary to right man.-
Tel. 1151. [7678
DEVELOPMENT engineer required for well-lJ firm of electrical instrument makers
situated North London. Man with good technical
and mechanical knowledge for experimental work.
-Box 4512. 17614
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 scientific computing

A309/51/M3L), and chemistry. (other than
organic 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
relevant scientific subject or mathematics or
equivalent qualifications; higher qualifications
will be an advantage.
APPOINTMENTS will be made according to
qualifications, experience and age within the
following salary ranges. experimental officer
(male) £545-£695 per annum; assistant experi-
mental officer (male) £240 (at age 18)-E505
per annum; rates for women somewhat lower.
APPLICATION forms obtainable from Ministry
of Labour and National Service, Technical and
Scientific Register, Almack House, 26, King St.,
London, S.W.1. [7692

INSTRUMENT
assemblers with some electrical

knowledge required. also test room assistants.
for well-known instrument company situated in
North London, good working conditions and can-
teen.-Apply Box 4511. [7613
RADIO and radar design draughtsmen (ex-

perienced) required.-Apply, stating age,
experience and salary required, to the Personnel
Department, Kelvin & Hughes, Ltd., New North
Rd. Barkingside, Ilford, Essex.
-PLANNING engineers with jig and tool design

17650

Pand estimating experience required for
electronics division of E. K. Cole, Ltd., Malmes-
bury, Wilts.-Apply Personnel Manager stating
age, experience and salary required. 17641

HE Research & Armament Development Divi-
sion of the Fairey Aviation Company.

Limited, is engaged on a Guided Weapon Pro-
ject which offers work of exceptional 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 qualification
but who have considerable experience will also
be considered.
A SENIOR Electro-Mechanical Engineer for
servo -mechanism analysis and automatic con-
trol design; electro mechanical, hydraulic or
pneumatic.
ACCOMMODATION Assistance will be given in
selected cases. Pension scheme. good salaries.
British -born applicants should send full details
to the Manager, Dept. W.. The Fairey Aviation
Company. Limited. Research and Armament
Development Division, Heston Aerodrome.

lELEVISION engineer required, first-class rates
[7628

1Hounslow.

Middlesex.

and excellent working conditions.-Write.
stating age, qualifications, experience and salary
required, to British Relay Wireless. Ltd.. Services

CALIBRATION engineer required to supervise 
and maintain- test gear of valve mairin52g

Department. 397, Albany Rd.. S.E.5.

plant: 44 -hour week. salary up to £475 per
annum; West London area: write giving age and
fullest details of experience.-Box 5016. (7772
SERVICE engineer for television and tele-

communications equipment required, good
wages paid to right man; write stating experi-
ence and wages required.-Gurney's (Radio).
Ltd., 109, Broadway, Southall, Middx. [7730
ADMIRALTY.-Vacancies exist for electrical

and/or mechanical engineering draughts-
men in Admiralty Research and Development
Establishments located in the vicinity of Wey-
mouth. Portsmouth, Teddington (Middlesex)
and Baldock. Herts.
DRAUGHTSMEN experienced in light current.
electro-mechanical, precision mechanical and
electronic equipment are particularly needed.
CANDIDATES must be British subjects of 21
years of age and upwards who have had prac-
tical workshop experience (preferably an
apprenticeship) together with drawing office
experience.
APPOINTMENTS will be in an unestablished
capacity, but opportunities may occur for quali-
fied staff to compete for established posts.
THE salaries offered, depending on age, ex-
perience, ability and place of duty, will be with-
in the range £320-£560 p.a.
HOSTEL accommodation is available at some
establishments.
APPLICATIONS, stating age and details of
technical qualifications, apprenticeship (or
equivalents) workshop and drawing office ex-
perience. should be sent to Admiralty (C.E.II.
Room 88). Empire Hotel. Bath. quoting
DM/R.D. Original testimonials should not be
forwarded with application Candidates re-

whicheverr
interview (at London or Bath

is nearer) will be advised within
two weeks of receipt of application. 17367
SENIOR laboratory engineer with experience

for television development. all circuit design
work, of high national importance; excellent
prospects and conditions.-Write, call or phone
Personnel Manager, Peto-Scott Electrical Instru-
ments, Ltd., Weybridge Trading Estate. WeY-
bridge 4271. [7655

SOUTHERN RADIO'S WIRELESS BARGAINS
WALKIE-TALKIE (TRANSMITTER -
RECEIVER). Type 38 Mark II. Complete with
5 valves, Throat Microphone, Headphones and
Aerial. 7 mc/s Amateur Band suitable for field use.
Powerful Superhet Receiver. Modulated Trans-
mitter. Guaranteed ready for the Air, less batter-
ies,f3/10/..
R.3515 TELEVISION UNITS. Complete
with 21 valves. 6 Stage 14 mc/s I.F. Strip. Ideal
for T.V. Conversion. Brand new in original
wooden cases,f3/10/..
LUFBRA HOLE CUTTERS. Adjustable from
}in. to 35in. for use on Wood, Metal, Plastic, etc.,
5/9. LUFBRA FLY CUTTERS. 14/6.
LIONEL " BUG " KEYS. Genuine U.S.A.
Automatic Morse Key, Type 136. Few only,
13/7/6.
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,
14 inches by 101 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.
WESTECTORS. Type WX6 and WII2, I/. ea.,
I I/. doz.
VALVES. Brand new 805 U.S.A. in original
cartons, each 32/6. A.T.P.4 for use on Transmitting
section of Type " 38 " Walkie-Talkie, 7/6, 6K7,
7/6. All brand 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. Thermostatic
Control in soundproof Cases, 11/6.
VISUAL INDICATOR UNIT Type 3 (I0Q/4).
Contains two Moving Coil movements, two
Neons, etc. Easily convertible to very efficient
M.C. Meters, 11/, Conversion fully described in
" W.W." Sept. 1951.

Full list of Radio Publications, 24d.
SOUTHERN RADIO SUPPLY LTD.,
II, LITTLE NEWPORT STREET, LONDON

W.C.2. GERrard 6653

HO0RADIO

Accurate tests
High, Low and Grid

Bias Batteries.
Write for leaflet 30M

Ri/AWAKEN NANCNESTEAI

ODDIE FASTENERS
PAT 507240

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.

Oddie, Bradbury & Cull Ltd.,Southampton
Tel.: 55883 Cables: Fasteners, Southampton
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DE LUXE INSTRUMENT CASE

l2in. x 8in. x 5in. in 18G. Steel with Radiused
Top Corners, Louvred Back and fitted with
Chromium Plated Handle, and four P.V.C.
feet. Finished in Black, Grey, or Brown
Wrinkle Enamel. 18G. Steel front panel, 51/8/3
With front panel in 16G. Aluminium, 51/7/0
Small steel chassis with angle brackets to fit,
Black 6 8
Ditto, in 16G. Aluminium, self -colour 7

Postage and Packing 2/-.
Carriage Paid on Orders over ff,

Illustrated Lists on request.
All List Prices now plus 25%.
Trade Terms on application.

REOSOUND ENGINEERING & ELECTRICAL
COMPANY, " Reosound Works," Coleshill

Road, Sutton Goldfield.
Grams : Reosound, Sutton Coldfield.

Tel. SUT. 4685.

EX GOVERNMENT BARGAINS
New and Used Equipment

Telephones. Ex-O.P.O. wall telephones, brand new,
in maker's wrappings, complete in teak case with
belleet and hand generator ready to use, only 41 v.
battery required, 96,- pair, carriage 5/,
liniseleetor Switches. 3 banks of 25 contacts per bank.
New condition, 21/8. postage 1/3.
Moving Coil Earphones. Impedance 30 ohms, in used
condition. 51- per pair .postage 116.
Vibrator Packs. 12 volt input. 250 volts at 50 nilli-
amps output, complete with smoothing and OZ4A
valve, ex No. 19 Equipment, 16/6, postage 2/3.
Camera Control Units. Consisting of 24 -volt motor
geared to clockwork escapement with 1-50 second
timing device. Used for exposure timing, etc. Com-
plete with control knobs, indicators, signal lamps,
etc., In metal case, 8in. x 5in. x 3in., In soiled con-
dition, 12/6. Postage 1/9.
Bomb Release Controls. Containing 4 relays, toggle
witch, indicator lamp, selenium rectifier, 32 mf.
condenser, Yaxley switch, thermal switch and various
small condensers and reeistances, all contained in
metal box black crackle finish. a good experimenter's
lot, also useful as a process timer, will give 20 different
ePeeds. 16'8. Postage 1/9.
A.C. Bells. Will operate direct from 230 volt A.C.
mains, 4/6 each, post 9d.
Microphones. Tannov sound power type In metal case
with handle, 9'6. Moving coil type in bakellte case
with handle, is,C. Carbon type in bakelite case with
handle. 3/-. Postage 9d. each.
Steel Chassis. Clean Sin. x 511n. x 3in. drilled for
5 valves. volume control, switch, etc., drop -through
transformer. 2.-, postage 6d.
Rotary Conve,ters. Delco 12 and 24 volt. 265 volts
at 120 Talliarap, and 540 volts at 26 milliamps output.
New condition. post 2,-.
Ohmite Wire Wound Pots. Vitreous 100 ohm 25 watt,
350 ohm 25 watt, al. Postage 8d.
Relays, Low Resistance. 30 ohms. Double pole
brake contacts with 4 -pin Jones socket and 5 ohm
resistor, brand new condition, 3/- post 9d.
Magnetic Counters. Will operate on 12.24 volts D.C.
reading 0-9999. 8,-. postage 1/,
V,F, Telegraph Unite. Simplex No. 3, for use with
teleprinters. etc. Complete in case with power unit
and 4 ARP9 valves and instruction booklet. Brand
new condition. 66/., carriage 7,6.
New List No.7. Containing 300 Ex -Government items,
8d. poet free, 1/6 overseas Air Mail.

A. T. SALL'S
93, North Road, Brighton, Sussex

Phone: Brighton 25806

SENIOR and junior draughtsmen, with ex-
perience in sheet metal work and general

radio engineering, urgently required by well-
known engineering firm in East Anglia; replies
treated in confidence. -Apply Box 4968. 17721BOYD, Ltd., require radio and TV engineers

for their Central Service, Chatham. Ux-
bridge and Bexleyheath branches; own car an
advantage; good wages and prospects. -Reply,
Service Supervisor, 18, Crown Place. N.W.5.
WANTED immediately, experienced car radio

mechanic with knowledge of automobile
electrical equipment; permanent situation for
right man. -Apply T. H. Nice & Co.. Ltd.. Motor
Engineers. Abbeygate St.. Bury St. Edmunds.
Tel. 601-2. , [7665RADIO mechanic required for radio service

work at S. Smith & Sons (England). Ltd.,
Great West Road Factory, Brentford; experi-
ence essential; high starting wage. -Apply in
person to Personnel Manager or Tel. Ealing
8071. ext. 25 17454
A IRTECH. Ltd., Aylesbury and Thame Airport.

Haddenham, Bucks, urgently require radio
and radar mechanics: excellent .ong-term pro-
spects and pay with opportunities for good
bonus earnings. -Apply immediately, Personnel
Superintendent. 17667
LICENSED aircraft radio maintenance en-

gineers are required for service in the
North and South of England; applications in
confidence to -Technical Manager, Lancashire
Aircraft Corporation, Bovingdon Airport, Hemel
Hempstead, Herts. [7702
RADIO development engineer required by

leading manufacturer to undertake work in
a senior capacity in a research laboratory. Ap-
plicants with suitable qualifications to under-
take design work unaided should apply in first
instance to Box 4958. 17669
EEXPERIENCED instrument calibrator for elec-

trical and acoustic measurements on pro-
duction batches of audiometers; permanent
position for steady man.-Amplivox. Ltd.,
Abbey Manfg. Estate, Mount Pleasant, Wem-

lg. Tel. Wembley 5906. 17737
UMBER of vacancies exist for draughtsmen

and designer draughtsmen in various sec-
tions of the Pye group of companies. -Please
reply giving details of age, experience and
salary required to Personnel Department. St.
Andrew's Rd., Cambridge. [7437E. K. COLE. Ltd., have vacancies for testers

at their Electronics Division; experience in
the testing of radar, communications or elec-
tronics equipments to Ministry specifications
essential. -Full details in writing to the Per-
sonnel Manager, Malmesbury, Wilts. [7340

DRAUGHTSMEN, senior, required with elec-
trice] or radio experience and knowledge

of Ministry specifications; salary up to £600 per
annum; location, Bedfordshire. -Write, giving
full details of qualifications and experience and
mentioning ref. ADD, to Box 4197. 17488
ASST, BUYER required by large manufactur-

ing company in S.E. London. Thorough
knowledge of electrical and engineering markets.
Position offers scope for advancement. Pension
scheme. -Applications, giving full details of age.
experience and salary required, to Box 4947.
E LECTRICAL transformer designer required

with experience of transformer design up
to 500KVA; able to take full responsibility;
apply giving full details of experience and salary
anticipated to-Woden Transformer Co., Ltd.,
Mosley Rd., Bilston. Staffs. Bilston 41959.
TECHNICAL assistant required for work in

materials application division. Qualifica-
tions: Inter B.Sc. or equivalent, with interest in
metallurgy. -Apply giving age and fullest details
of experience to Personnel Department (E0155),
E.M.I. Engineering Development, Hayes. Middx.
ASENIOR Television Engineer, able to take

charge of television development is re-
quired by large company in S.E. London. Staff
Pension scheme. -Applications, giving full de-
tails of age, experience and salary required. to
Personnel Manager, Burndept, Limited, West
Street, Erith. 17620
ELECTRONIC assistant required for construe -

Lion and wiring of test -gear in engineering
laboratory; interesting work. 5 -day week. -Write.
stating age and giving full details of previous
experience and salary required. to the Personnel
Officer, The de Havilland Engine Co.. Ltd., Stag
Lane. Edgware, Middlesex. 17550
A NEW defence project of National importance
 being undertaken by a well-known aircraft
company located in the northern outskirts of
London, offers highly paid and interesting posts
for suitably qualified applicants; vacancies exist
in senior (salaried grades) and for junior
engineers in various categories: -
(a) PHYSICISTS with experience in electronic
problems.
(b) PHYSICISTS with experience in optical
work,
(c) ELECTRONIC engineers with Servo -mech-
anism experience
(d) ELECTRONIC engineers with experience of
low frequency work and measuring systems.
(e) ELECTRICAL engineers with experience in
small motor design and development.
APPLICANTS for senior posts should possess a
good University degree and preferably should
have some industrial experience.
APPLICANTS for junior posts should have a
good industrial experience, be qualified either
by City & Guilds Certificate or by Inter B.Sc.
WRITE full details, qualifications. experience.
age. salary sought. to -Box A.C.65488, Samson
C'arks. 57,61. Mortimer St. W.1. 17409
ANUMBER of senior and junior vacancies for

radio, radar, electronic, television, etc..
development. service engineers, draughtsmen.
wiremen, testers, inspectors, etc.; urgently re-
quired 30 television service engineers. -Write in
confidence, Technical Employment Agency, 179.
Clapham Rd.. S.W.9. (Brixton 3487.) [0103

NUSOUND PRODUCTS
136 WARDOUR STREET,

LONDON, W.1
(Oxford Street End)
Tel : GERrard 8845

NUSOUND FIDELITY -TEN. The latest
super quality Amplifier. All Triode line up
P -Pull PX4 output. Frequency response 20-
25 kcs. .6 d.b. and continuing up to 50 kcs.
± .9 d.b. Sensitivity 120 my for max 10 w.
output. Total harmonic distortion I per cent.
at 1,000 c.p.s. at 6 watts. 20 d.b. n eg. feed back.
Independent Treble and Bass controls.
Chassis size : 14 x 9 x fin. high. A.0 model
only, E26.

A NEW FEEDER UNIT. This is our latest
addition to our range, and 'employs a sihet
c.c.t. with two I.F. stages and variable selec-
tivity controls giving bandwidths of 7-10 and
14 kcs. The unit covers the medium -long
and short wavebands and has a large illumi-
nated dial. Price 17 gns. inc.
RETAIL TRADE ENQ, ON ABOVE ITEMS.
PLEASE SEND STAMP FOR LEAFLETS.
NUSOUND QUALITY AMPLIFIERS.
84 -WATT OUTPUT. -PP 6V6s-indepen-
dent bass ano treble boost and cut -switch for
L.P. records-neg. feedback -provision for
radio feeder unit-freq. response 23 to
20,000 c.p.s. f # d.b.-hum 80 d.b. down at
6.5 watts -feedback 14 d.b.-sensitivity .05
volt. Price only £I5/I7/6. Also available with
remote control unit. Price £17/10/-.
NUSOUND REFLEX CABINETS. -For
Wharfedale speakers-10in.,L9'9/-; I2in.,
E10/10/-. Veneered polish finish mahogany or
oak.
Please send stamp for list of all our products.
Our other products inc. 44 watt Amp.-A.C.
Model El I/10/- ; A.C./D.C. £12 ; T.R.F. Pre-
set Feeder, 3 station, L7/12/6 ; 3 station Pre-
set Sil-let, L8/18/- ; two -band variably tuned
5/Het, 411/5/..
Remote control pre -amp. Unit, inc. tone
controls, E5/7/6.

GRAMOPHONE EQUIPMENT
Decca 33 or 78 r.p m. motor,£3/14/4, inc.
Connoisseur P/ups, Stnd. L/weight, E4/11/8.
Trans. I3/-. Super L/weight, one head, £6/9/-.
LP Head 71/8. Trans. 15/-. Fibre P/up L4/3/2.
Trans. 25/, Two -speed Stroboscope3/11.
Garrard Heads : Standard 25/3. Miniature
50/11. HiFi 56/, Type A Adaptor 7/7.
Decca Mag. Heads 59/2. Decca XMS P/up E7
complete. Chancery Attachment 72/6.
Decca 3 -speed motor L7(3/4. Connoisseur
2 -speed motor E22/18/8. Chancery Xtal P/up
(LP20 insert) 53/-. Spare insert, LP 31/6.
Garrard AC6 motor, speed controlled, I2in.
table E6/15/10. Collaro A.C. 514MB motor
and P/up L6/10/5. Collaro A.C./D.C. motor,
I2in. table LI2/2/7.
(We stock a full range of Wharfedale & Good -
mans speakers and accessories.) TV and
Gram. list 4d. (Please Add Postage.)

10 minutes, is the time taken to change
over SUTTON COLDFIELD tuned T.V.s
to receive HOLME MOSS with our
HM.2. Frequency Converter unit.

Retails :
And for " long range " reception our
T.V. Pre -Amplifiers are still "Pre -
Eminent." Retail at: £5-17-6 and L7-10-0

Obtainable through your dealer or direct

RAINBOW RADIO MFTG. CO. LTD.
Mincing Lane, Blackburn, Lancs
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A REMARKABLE

ACHIEVEMENT IN

FILTER DESIGN
Pat.
Applied

For

E.M.G.

STEEP -CUTTING

INFINITELY VARIABLE FILTER
Cuts at any selected frequency between ,..000
and 8,000 e.p.s.
Average steepness of cut 30 db. per octave.
Connects between secondary of output trans-
former and speaker (15 ohms. rated impedance)
Specially valuable for use with new microgroove
records.
Greatly reduces needle .hiss on ordinary records
with minimum high note loss, and suppresses
high pitched interferences on radio.
No distortion, and no appreciable loss of volume.
',Mkt n callable cent the manufacturers.
Novel derail. patents peed

E4 -10 - 0
Trade Enquiries invited

EMG HANDMADE GRAMOPHONES, LTD.
Newman St., Oxford St., W.I.

Telephone: Museum 9971-2-3

TELECRAFT
AERIALS ENSURE THE
BEST TELEVISION

TRY ONE AND SEE FOR
YOURSELF

C. E.C.
GERMANIUM

CRYSTAL DIODES
LATEST, SMALLEST,

SUPREME CRYSTAL DETECTOR
Midget Size, 5/I6in. x 3/I6in.
Wire Ends for Easy Fixing.

4'6 each, postage 2id.
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 COVERED

Most gauges available.
B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LIST.

TRADE SUPPLIED.

POST RADIO SUPPLIES
33 Bourne Gardens, London, EA

EM -FINICAL assistants required for interestingT laboratory and field work connected with
guided missiles project; applicants to be between
20 and 35 years of age, with at least National
Certificate (Electrical) or equivalent; experience
of R.P. technique up to 500mc would be an ad-
vantage.-Full particulars to Box 4322. [7540

RADIO mechanics required for work on centi-
metre equipments at Stanmore: previous

experience essential: progressive staff positions:
5 -day week.-Write, giving full details of age.
experience and qualifications, to the Staff Man-
ager (Ref. GBLC/G/43). Research Laboratories
of the General Electric Co., Ltd., N. Wembley
A PROGRFSAIVE manufacturing company in

 S.E. London is desirous of appointing a
chief inspector with electrical and mechanical
experience and knowledge of radio and tele-
vision. Staff pension scheme.-Application in
confidence, should give full details of age, quali-
fications, experience and salary, to Box 4948.

ASENIOR test engineer is required by a well
known Midland electrical firm; the success-

ful candidate will be responsible for all testing of
industrial electronic equipment and experience
of this type of work is essential: applicants
should write giving the fullest particulars of
qualifications & exp. quoting IDB.-Box 5014.

MURPHY 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 particulars, to
Personnel Department, Murphy Radio, Welwyn.

ALABORATORY assistant required, capable
of taking charge of electrical and electronic

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 equipment.-Full
particulars to Bbx 4321.
ENGLISH ELECTRIO VALVE Co., Ltd..

Chelmsford, require a young engineer for
testing and development work on microwave
klystrons; suitably experienced and qualified
applicants should write, giving full details and
quoting ref. 419C. to-Central Personnel
Services. English Electric Co.. Ltd.. 24/30. Gil-
lingham St., London. S.W.1. [7642
MURPHY RADIO, Ltd., have vacancies forrr

senior mechanical designers in their elec-
tronics division; a full and varied progranime
ensures opportunity of widening experience with
excellent prospects; application giving particu-
lars of training and experience should be made
immediately to-Personnel Dept., Murphy
Radio. Ltd., Welwyn Garden City. 118IILLARD EQUIPMENT, Ltd., S.W.18,D42-Msigners.-Electro-mechanical

designers of
Degree standard required for interpreting labora-
tory electronic devices into production designs:
Permanent, pensionable posts; salary according
to qualifications and experience.-App:y Per-
sonnel Department, Mullard Equipment. Ltd..
Brathway Rd.. Wandsworth. S.W.18. 17525

SENIOR engineer required to undertake
development work on low -frequency iron -

cored components. Previous experience in this
subject is essential, and a degree or equivalent
would be an advantage. The salary will be in
accordance with qualifications and experience.-
Apply in writing to Advance Components, Ltd.,
Back Rd., Shernhall St., Walthamstow, E.17.

TELEVISION service engineers or good radio
service engineers for training in television

required by large company for the Bristol area:
applicants must be prepared to work in the
London area for the period of training, andreturn to the Bristol area with the opening
of the new transmitter.-Give details of ex-

Elence, age and salary required to Box 4955.
LECTRONIC circuit engineer/draughtsman

required with sound knowledge of circuitry
and component specifications, to work at Luton.
Graduate Brit. I.R.E. or equivalent an advant-
age. Applications from engineers with limited
draughting experience will be considered.-Apply
to Central Personnel Services, English Electric
Co.. Ltd., 24-30, Gillingham St., London, S.W.1.
A SSISTANT chief inspector required with not

11. less than five years' experience on the inspec-
tion of electronic apparatus to ministry require-
ments; should preferably possess a degree or
Associate Membership of the Institute of Electri-
cal Engineers; this post is permanent and pen-
sionable; excellent salary to suitable applicant:
N. London area; fullest parties.-Box 5015 f7776

PHYSICIST required for development work on
electronic components in laboratory of large

company situated in country area of Essex; suit-
able applicant should have degree in physics and
should be interested in development work, pre-
vious experience being an advantage, accommo-
dation will be made available to the selected

liz.ant.-Kindly state details to Box 4965. [7714
HIGH power rf dielectric heating equipment.-

Engineer required to supervise installation
and acceptance tests: experience on either large
rf heating equipments or radio transmitters
employing water-cooled valves Is essential: this
Position has particularly interesting prospects:
write, stating full experience, age and salary
required.-Radio Heaters Ltd.. Wokingham.
A NUMBER of vacancies exist for electro-

 mechanical designers with a good degree in
mechanical and electrical engineering, or similar
qualification, and several years experience in
laboratory or factory design department. suc-
cessful 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 experience
and consistent with present day levels.-Applica-
tion form from Personnel Officer, Mullard Re-
search Laboratory, Cross Oak Lane, Salfords. nr
RedbuD Surrey. 17378

"You can rely on us"
FOR CLEAN COMPONENTS AT COMPETITIVE

PRICES
IMMEDIATE DISPATCH

MIDGET COIL -PACKS

These are an ideal miniature Coil -Pack
especially suited where space is limited.
They consist of iron -cored miniature coils
for both Aerial and Oscillator stages, built-in
Wavechange switch and midget trimmers.
They are intended for an I.F. of 465 KO. and
I.F. Transformers type RSIG8 465 (12 6
per pair) are the ideal companions for a

trouble -free superhet.
TYPE " R "
MVVILW/GRAM. Ranges : 200-550 metres,
800-2,000 metres.
SIZE : Length 2fin. Width liin. Depth Itin.
TYPE " S "
MW/SW/GRAM. Ranges : 200-550 metres,
17-50 metres.
SIZE : As Type "R."
TYPE " C "
LVVIMW/SW. Ranges : 800-2,000 metres,
200-550 metres, 17-50 metres.
SIZE : Length nin Width Ifin. Depth Ilin.
TYPE " R " and " S " each 28/.. TYPE " C "
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, 6d.
AERIAL FILTERS 465 KO, 6/3. Post 3d.

RADIO SERVICING Co.
444 Wandsworth Road, London, S.W.8

Phone 31ACaulay 4155
77, 77A Bus, 28 Tram, Wandeworth Rd. B.R. Station

Open till 8.30 pan.

6p the SCREWAvd WITS /T
2. ,/,/cerEffyillifirAWKWARO 5P01

--..5PR/NORELEAS,

Grips smallest grub screw or large wood
screw, firmly, instantly, drives quickly

home! Saves time and labour
POST Ai MAILEX SUPPLY CO. (W),
PAID "ir' 70 Poynters Rd., Dunstable, Beds.

aftv., 't/Eat' 04(
q3/4a41,010/1. One

OR OBSOLETE RADIOGRAM

MODERN ALL -WAVE
RADIO GRAM
OR POWERFUL RECORD PLAYER

Our "SKYWAY DESIGNS" Book gives full details
on how to build FOUR first-class
Amplifiers and Radiogram chassis. No
radio experience is required to un.
derstand the clear eircuit diagrams
and stage by stage wiring plans.

All parts and materials are
easily obtainable, mostly without
purchase tax. Performance equal to
radiograms costing over CIDO.

POST FREE

69-71 CHURCH GATELEICISTER

1410NE

927
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THE

VENTEX
COLUMN

REPRODUCER

A loudspeaker with all
the qualities required
for WIDE RANGE re-
production in the home.

I sq. ft. Floor Space
 360° high note

radiation
 Built-in Diffuser
 Response 30-20,000

 Sound source 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.IO. FLAXmoo 4577:8

Demonstrations at WEBB'S RADIO.

THE "FLUXITE QUIDS" AT WORK
" Our T.V.'s. all set for tomight,

Thanks to solder and Good old FLUXITE
So why shin that tree?"

"New aerial!" bawled EE.
"We shall see miles more from this height!"

See that FLUXITE is always 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
FLUXITE- but IMPORTANT.

The FLUXITE GUN pate FLUXITE where you want
it by sample pressure. Pries e 6, or filled, 8/6.

FLUXITE
SIMPLIFIES ALL SOLDERING

Write for Book on the Art of " SOFT" Soldering and
for leaflet on CASE.EARDENING STEEL and
TEMPERING' TOOLS with FLUXITE. Prieelid.ra.
FLUXITE LTD. (Dept. WW), BERMONDSEY

STREET LONDON, S.E.1.

LABORATORY assistants required 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, giving full
details, to Personnel Department (ED/51),
E.M.I. Engineering Development, Hayes. Middx.

TECHNICAL librarian/information officer to
form and operate library of monographs

periodicals. internal reports, trade literature.
etc.. covering radio, electronic and allied in-
terests and run information services; to haveboth technical and library qualifications and pre-
pared to take live interest in firm's activities.-
Write to Box WW297. L.P.E.. 110, St. Martin's
Lane, W.C.2. [7719EXPERIENCED telecommunications draughts-

men required by the Plessey Co., Ltd., per-
manent and progressive positions are offered to
men having experience of line communications
equipment or radio communications equipment;
positions offer varied and interesting jobs with
usual staff privileges.-Applicants should state
full details to Personnel Manager, The Plessey
Co., Ltd., Ilford, Essex. [7682

COMMUNICATIONS engineer, familiar with
circuit design, is required for work on H/F

quartz crystal circuits; candidates should pre-
ferably have a university degree and 2-3 years
experience in experimental work.-Applications
should be sent to the Staff Manager (Ref.
GBI4/0/177), Research Laboratories of The
General Electric Co., Ltd., Wembley, Middlesex,
stating age and record. [7690

RADIO/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 basic know-
ledge of radio maintenance may be acceptable;
remuneration will be based on experience and
ability; licensed personnel will receive prior
consideration.-Box 4952. 17636
A FEW interesting vacancies exist for grad- uates in physics or electronic engineering

preferably with first- or second-class honours:
the work relates to Government Development
Contracts connected with frequency control sys-
tents.-Apply Personnel Manager. Standard Tele-
phones & Cables. Ltd.. North Woolwich, E.16.
giving summary of experience and qualifications
and cooling reference 2371. 17720
E NGINEERS required for interesting work on

the development of radio transformers and
similar components. The work involves investi-
gation of the application of new magnetic
materials to transformer design.-Applicants
should write, giving full details of experience.
etc.. and salary required. to the Personnel De-
partment (ED/50), E.M.I. Engineering Develop-
ment, Ltd., Hayes, Middlesex. [7674

ENGINEERS required for liaison between de-
velopment team and users of special elec-

tronic equipment; applicants should have a
degree or similar qualification with a sound
general experience in the field of electronics.-
Application should be made, giving full details
of experience. etc., and quoting ED/52. to the
Personnel Department, E.M.I. Engineering De-
velopment, Ltd.. Hayes, Middlesex. [7687

M.I. ENGINEERING DEVELOPMENT, Ltd.,
ICI have a number of vacancies for engineers
and senior engineers on interesting development
work in various electronic engineering projects.
The posts are for permanent pensionable staff.
and offer good prospects. Qualifications: a
degree in Physics or Engineering or equivalent
together with several years' design or specialised
exerience in the following fields:-
(a L.P. equipment.
(b)Television equipment.
(c) Microwave techniques.
(d) Pulse techniques.
(e) Servo techniques.
(1) Test gear designs.
(g) Inspection.
APPLICANTS should write, giving full details of
experience and type of work required. and quote
ED/33 to Personnel Department. E.M.I. En-
gineering Development Ltd., Hayes, Middlesex.

JUNIOR engineers to assist in the design. con-
struction and test of laboratory models of

special electronic circuits; some experience of
similar work desirable and a knowledge of radar
circuits, design and operation an advantage;
salary up to E600 per annum.-Please write
giving full details and quoting ref. 815c. to Cen-
tral Personnel Services, English Electric Co..
Ltd.. 24-30 Gillingham St.. London, S.W.1.

EXPERIENCED telecommunications draughts-
men required by the Plessey Company,

Limited. Permanent and progressive positions
are offered to men having experience of line
communications equipment or radio communica-
tions equipment. Positions offer varied and in-
teresting jobs with usual staff privileges.-Appli-
cants should state full details to Personnel
Manager. The Plessey Co.. Ltd., Ilford, Essex.

ECHNICAL writers (male or female) requiredT 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 (form and content) and ability to write
clear English.-Applicants should write, giving
full details. to Personnel Department, ED/42,

Engineering Development, Hayes. Middx.
LEADING aircraft instrument manufacturer

has a vacancy for an electronic engineer
with a good knowledge of aircraft engines and
the application of electronic analysis systems:
engagement will be on a monthly basis and
successful applicant will be required to travel:
commencing salary according to qualifications
and experience, but not less than £450 P.a.:
superannuation scheme.-Application to Box
A.C.66507, Samson Clarks. 57/61. Mortimer St..
London, W.1. [7639

SUPACOILS
OFFER

THE LATEST EDITION OF THE

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 coda.

 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), I Miniature
4p. 3w. rotary switch, 2 fixed padders (to
suit coils selected), 6 variable trimmers.
Complete group. £1 9 0
Coil Group " B " consists of 9 of the
above coils (your own selection), I

rotary 7p 4w switch (3 w/bands and
gram.), 2 fixed padders (to sit: coils
selected), 9 variable trimmers. Complete
group. £2 7 6

 SPECIAL. We have recently introduced
a new range of miniature iron -dust cored
coils, waveband coverage as for our
standard coils. Price 3/6 each (full
descriptive leaflet and quantity terms on
application). I.F. 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, Aerial
and H.F. 7/- pair.

 T.R.F. COILS. Air cored. Long and
Medium Wave on one former with
coupling coil. Aerial and H.F. (M.W.
Grid Coils Litz -wound). 8/- pair.

 Large stock of coil packs and all com-
ponents. Stamp for complete catalogue.
Export enquiries for all our products
cordially invited.

SUPACOILS MAIL ORDER OFFICE
98, Greenway Ave., London, E.17

B. & H. RADIO
EAST STREET, DARLINGTON

BASS & TREBLE SEPARATOR
Enables the use of separate
speakers for Bass and Treble. Per-
mits adjustment of treble and
matches up speakers of different
impedance. Kit of Parts LI 13 6

SCRATCH FILTER
Easily fitted to pick-up and gives
marked reduction of scratch 17 6

WHISTLE FILTER
is very simply inserted in speaker
wiring and completely eliminates
9 Kc/s. whistle El IS 0

A.F. and R.F. COILS rewound or wound to
specification.
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THE HA YES 114G/1.7.7
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 com-
plete. Write for full details of this chassis
and also of our popular RG/I20 5 -valve model,
price LI4 complete.

THE NA YES COMPANY

1 Alcester Road, Birmingham 13
Telephone South 0202

-AUTOMATIC SWITCHES -
(RECONDITIONED,

ELECTRIC CLOCKWORK
I to 100 AMPS. 7 to 35 DAYS

From 35/- EACH

All guaranteed for a year.
Irrite for illustrated :

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, 9811.01-; VT90, 17/8; U15, 8/6 ; 5T4G,
8/e ; YU133, ; 024, 7/6 ; HL1320, 7/6 ;
Carr. all types Bd.
Special offer of HEAVY DUTY TRANSFORMERS.
Prim 180.230 v. 50 cy. See. 14-20 v. 20 amps,
47,6, carr. 3/6. Prim. 180-230 v. 60 cy. Sec.
4.2 v. + 4.2 v. 10 amps, 25/-, carr. 2/6. Prim,
200.230 v. 50 cy. Sec. 6.3 v. 16 amps, 17/6,
Carr. 1/6. Prim 200.240 v. 50 cy. Sec. 5 v. 74 v,
10 y. 5 A, 22/6, cars'. 1/6.
DI SINGLE TELEPHONE CABLE, 1 mile drums,
55/., easy. 7/6.
HEAVY DUTY W.W. POTS, 20 watts 17K and
20K, 10/6 each, carr. 1/-.
S.T.C. ATTENUATORS, 5K in 75 ohms steps,
9/6, carr. 1/..
5 PIN CERAMIC COIL BASES for Eddystone in-
duction coils, 2'-, postage 6d.
SOFT. COILS CO -AXIAL CABLE with Pye sockets
en each end, 5/6, postage 1/6.
VARIOMETER INDUCTANCES for the No. 19
variometers, 3/6, poet 9d.

169/171 Edgware Road
London, W.2. Tel. PAD. 7851

125 Tottenham Court Road, W.1
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 division for 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 particulars,
to Personnel Dept.. Murphy Radio, Welwyn. [7648
BUSH and Murphy dealer requires first-class

radio and television engineer; must be
thoroughly conversant with service of all leading
makes of TV and able to get quick results in
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. [7747

JUNIOR
radio engineer required for installa-

tion and testing of aircraft radio equip-
ment: duties will involve test flying; current
M.C.A. operator's licence an advantage, but
consideration will be given 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. 1.7600
MIX -RADIO and radar personnel, civilian or
_LIA ex -Service, urgently required for interest-
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. Contracts
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 electronic 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 details of qualifications. experience and
required salary, to Box 4953. (7638

ENGLISH ELECTRIC have a limited number
of vacancies at Stafford for senior draughts-

men with first-class experience of switchgear or
industrial electronics. Some assistance with
regard to living accommodation may be given
to suitably qualified married men. -Write giving
full details of qualifications and experience men-
tioning Ref. 141/156 to Central Personnel Ser-
vices. English Electric Co., Ltd., 24-30,
Gillingham St., London, S.W.1.

EQUIRED by an old -established firm at
their research laboratories. Borehamwood.

senior draughtsmen for design of specialised
electronic equipment 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: five-day
week of 39% hours. Apply -Box 4185. [7448
BELLING & LEE, Ltd., Cambridge Arterial

Rd., Enfield, Middlesex, require research
assistants in connection with work on electronic
components, fuses, interference suppressors and
television aerials; applicants must be graduates
of the I.E.E. or possess equivalent qualifications
together with similar laboratory experience;
salary will be commensurate with previous ex-
perience; applications must be detailed and
concise, arid will be treated as confidential.
ENGLISH 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 office methods, and should have
qualifications to or Brit. I.R.E.-Apply.
giving full details and quoting ref. 81913. to
Central Personnel Services, English Electric Co..
Ltd.. 24-30. Gillingham St.. London. 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-
ing circuits is essential; 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..
London, S.W.1. [7679

SENIOR technical writer, to start and take
working charge of technical literature sec-

tion, and originate intsruction booklets, service
manuals, etc., on radio communication equipment
and allied electronic instruments; scope for
initiative. organising ability and good prospects
for energetic man with technical qualifications.
writing experience and willing to take responsi-
bility, salary £700-900 depending on experience.
etc. -Write to Box WW296, L.P.E.. 110, St. Mar-
tin's Lane. W.C.2. [7718
SEVERAL electronic engineers or physicists are

required who have graduated in physics or
telecommunications and have two or three years'
radar experience, 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-
tronic compUtors, V.H.F. transmitters and
receivers and servo systems. In addition tech-
nical assistants are needed with H.N.C. or
equivalent qualifications.
ALL the positions available are for work of high
interest in a 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 Employmect Manager. Tickers -Arm-
strong% Ltd. (iewzatt Bection), Weybrldge. f7752

WEST END RADIO LTD.
Estd. 20 YEARS

FOR RADIO BARUAINS
Electronic Stethoscopes as used for the
detection of bomb fuses. Containing the
following :-2 crystal microphones on mag-
netic bases (one underwater type), 3 valve
battery amplifier, 'phones, etc., packed in
metal case, II x 7 x 5in. Brand new, 59/6.
Magnetic Cathode Ray Tubes, type 516.
4 -volt heater, blue trace, semi -persistent,
9in. New and unused, 47/6 each.
R.A.F. Engine -drive G tors (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. I 1 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. Please
enclose postage with order

WEST END RADIO LTD.,
14, LISLE ST., LEICESTER SQUARE,
LONDON, W.C.2. Phone GER 7341

OPEN ALL DAY SATURDAY.
NO LISTS AT PRESENT.

RADIO G200 OFFERS
WESTINGHOUSE RECTIFIER UNITS, input

200'250v-50 c.p.s. to
TYPE 28A. 50v. 0.75 amps. D.C. Price 75/ -
TYPE 285. 50v. 1'S amps. D.C. Price 95/ -
TYPE 28C. 50v. 3 amps. D.C. Price 135/ -

TRADE & OVERSEAS INQUIRIES INVITED

ARTHUR HOILE
55 UNION STREET,
MAIDSTONE, DENT

'Phone 2812

\TA N NOY/le if
PRODUCTS

SOUND EQUIPMENT
clearly the best for

all occasions
WEST NORWOOD S.E. 27. Tel. G/Psr Hill 1111 Mines)

100 kcs.
QUARTZ
CRYSTAL

UNIT

Type
Q5/00

(or Secondary Frequency Standards
* Accuracy better than 0.01%. * Temperature
coefficient 2 parts in a million per degree Centi-
grade temperature change. * Gold electrodes
applied b/ cathodic sputtering direct to the faces
of the crystal, giving permanence of calibration.
*Simplesingle valve circuit givesstrong harmonics
at 100 kcs. intervals up to 20 Mcs. *Octal based
mount of compact dimensions. PRICE 45/- Post Free

Full details of the Q5/100 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
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TELEVISION
Manufactured to

" ELECTRONIC ENGINEERING"
TELEVISOR SPECIFICATION

LINE OUTPUT TRANSFORMERS

FOCUS COILS
P.M. Focus Ring R.17. (all Mullard Tubes).
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, fitted with
Screens, valve -holders, formers and dust cores.
Vision Panel Chassis Assembly, fitted with
screens, valve -holders, formers and dust cores
9in. and I2in. C.R. Tube Support for
mounting on top of Gantry assembly
Smoothing Choke (Ch. 9) 5 H., 250 m/A.
S -valve Superhet Radio Chassis. Drilled
and fitted with 5 Amphenol Octal valve hol-
ders, aerial, earth and gramophone sockets,
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.F. Transformers High Q 465 k/cs.
ALBERT MANUFACTURING CO.
5 SHAKESPEARE ROAD, FINCHLEY, N.3

Telephone. FlNchley 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 6d.

NOTE REVISED PRICES 1st JUNE, 1951

HALF WAVE HEAVY DUTY fin.
SQUARE COOLING FINS. 16 v. 5 a.,
26/- ; 10 a., 29/- ; 16 a., 53/- ; 30 v. 5 a., 41/6 ;
8 a., 47/- ; 48 v. 2.5 a., 3I/-; 5 a., 56/- ; 8a.,
65/- ; all post 1/,
BRIDGE CONNECTED FULL WAVE
17 v. 1.25 a., 14/2 ; 1.7 a., 22/9 ; 2.5 a., 25/- I
3 a., 26/- ; 4 a., 30/- ; 5 a., 32/6 ; all post free
33 v. 7 a., 21/- ; 1 a., 24/3 ; 1.5 a., 39/- ; 2 a.,
44/- ; 3 a., 45/- ; 4a., 54/. ; 5 a., 58/- , all post
I Id. 54 v. 1 a., 33/6 ; 1.5 a., 54/- ; 2 a., 60/- ;
3 a., 61/- ; 5 a., 81/- ; 72 v. 1.5 a., 68/. ; 2 a.,
79/- ; 3 a., 80/- ; 5 a., 106/- ; 100 v. 1.5 a.,
97/- ; 2 a., 112/- ; 5 a., 152/- all post I/I
BRIDGE CONNECTED HEAVY DUTY
fin. SQUARE COOLING FINS. 17 v.
6 a., 431- ; 10 a., 49/- post 1/6.
BRIDGE CONNECTED HEAVY DUTY
Funnel Cooled, also
fin. SQUARE COOLING FINS. Re-
vised price, same both types. 17 v. 12 a.,
88/- ; 20 a., 102/-

'
30 a., 142/- , 50 a., LI 1 ;

33 v 6 a., 79/- ; 10 a., 91/- ; 12 a., 146/- ;
20 a., 164/- , 54 v. 6 a., 104/- ; 10 a., 124/. ;
72 v. 6 a., 134/. , 10a., 154/. ; 100 v.6 a. 192/-;
10a., LI I all post 1/8.

SOME G.E.C. & " WESTINGHOUSE "
RECTS. NOW STOCKED.

VERY SLOW DELIVERY OF MANY
RECTS. WILL DO OUR BEST !
H JSPITALS, RESEARCH LABS. AND
GOVERNMENT CONTRACTS GIVEN

PRIORITY.
Wholesale & Retail

T. W. PEARCE (Est. 20 yrs.)
IA GREAT PEROT STREET, LONDON, W.C.1
Off Pentonville Rd. Between Ring's Cross and Angel

SENIOR draughtsmen: Metropolitan -Vickers
Electrical Co., Ltd.,require for their Traf-

ford Park works a number of senior draughts-
men, preferably with experience in radio and
radar equipment; for qualified men these jobs
are permanent, five-day week under good con-
ditions. -Apply in writing stating age, experi-
ence, qualifications, salary required, etc., mark-
ing envelopes " Rai:1;o D.C.,' to Personnel Man-
ager. Metropolitan -Vickers Electrical Co.. Ltd.,
Trfford Park. Manchester, 17. [7424
MARCONI'S WIRELESS TELEGRAPH Co.,

Ltd., require engineers for their marine
development group for work on radar and echo -
sounding equipment. Applicants should have
good academic qualifications and preferably have
had experience in one of the above or kindred
subjects. A short period of training will be
given if necessary. Five-day week. Good pension
scheme. -Please apply quoting Ref. No. 848A to
Central Personnel Services, English Electric Co.,
Ltd., 24-30. Gillingham St., London, S.W.1.

[7653
THE General Post Office has vacancies for

radio operators at its coast radio stations
and applications are invited from men between
21 and 28 years of age who hold the Postmaster -
General's First and Second Class Certificate of
Proficiency in Radiotelegraphy Selected candi-
dates who hold or obtain the First Class Certifi-
cate will be considered later for permanent pen-
sionable posts. -Early application should be
made to the Inspector of Wireless Telegraphy,
G.P.O. Headquarters, London. E.C.1, who will
supply particulars. [7476

B.B.C. requires instructor in engineering
training department at Evesham, Wor-

cester, candidates should have degree or equi-
valent qualification in physics or electrical
engineering; knowledge of any branch of radio
or broadcast engineering (sound or television)
and teaching experience are desirable; salary
£655 (may be higher if qualifications excep-
tional) rising by 5 annual increments to £840
p.a. maximum. -Applications to reach Engin-
eering Establishment Officer, Broadcasting
House. London, W.1, within 7 days. [7741
RADAR and electronic technicians are required

for repair and maintenance of radar and
electronic control and computing equipment in
the Glasgow and Edinburgh areas. Applicants
should have had experience comparable with
the standard of Armament Artificer (R.E.M.E.)
or hold National Certificate in Electrical Engin-
eering, or equivalent qualifications. Salary in
Scale £437 (at 26). by £20 to £545, Applications
should be addressed to A.D.M.E., H.Q. 3 A.A.
Group, Riccarton House. Currie. Midlothian,
giving details of exp.. qualification and age. [7671
MITCHAM WORKS. Ltd.. require a Senior

Mechanical Designer; 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-
quired for this position must be capable of taking
full responsibility for the projects assigned to
him. Salary not less than £650 per annum to
the right man. -Apply to Personnel Officer.
Mitcham Works, Ltd.. New Rd.. Mitcham Junc-
tion. Surrey. 17666
SENIOR and junior development engineers re-

quired in the components laboratory of the
Plessey Co., Ltd.; the vacancies are in connection
with the design and development of components
mainly for radio and television: for the senior
positions a degree in engineering or physics. or
equivalent qualification is quired, and for the
lunior

re
positions Inter B.Sc. or Higher National

Certificate: salary will be in accordance with
qualifications and industrial experience. -Appli-
cants should state fullest details of experience
to Personnel Manager, The Plessey Co., Ltd..
Ilford. Essex. [7683

S7
EVERAL vacancies exist in the development

laboratory of the General Electric Co., Ltd.,
Witton, for development engineers in the elec-
tronics, electrical machines and protective gear
sections; applicants should preferably possess a
degree or Higher National Certificate in elec-
trical engineering, but those taking their final
examination this year will also be considered;
salaries will depend upon qualifications. age and
experience. -Apply in writing, giving full par-
ticulars and quoting ' Development Labora-
tory," to Staff Manager, General Electric Co.,
Ltd., Wilton Birmingham, 6." [7691

M.I. ENGINEERING DEVELOPMENT, Ltd.,
.1.IJ 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 qualification, 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
salary and excellent prospects. -Applicants
should write quoting ED/34 and give full details
to Personnel Department. E.M.I. Engineering
Development. Ltd.. Hayes. Middlesex. [7677
THE GENERAL ELECTRIC Co. Ltd., Brown's

Lane, Coventry, have vacancies for develop-
ment engineers, senior development engineers.
mechanical and electronic for their develop-
ment laboratories on work of national im-
portance; fields include microwave and pulse
applications; salary range £400-£1.250 per an-
num; vacancies also exist for specialist en-
gineers in component design, valve applications,
electro-mechanical devices and small mechan-
isms; the Company's laboratories provide ex-
cellent working conditions with social and
welfare facilities; superannuation scheme;
assistance with housing in special cases; apply
by letter stating age and experience to -The
Personnel Manager (Ref. CHC). [7705 I

OUTSTANDING VALUE IN BRAND
NEW EQUIPMENT

HEARING IS BELIEVING ! You are
cordially invited co call and hear this new
equipment which is commanding increasing
interest . . . and saving people money.
Open daily, incl. Sets., 9 a.m. till 6 p.m. If
you just cannot call, send two 21d. stamps for
full Catalogue and Bargain Supplement.
Terms : C.W.O. or C.O.D.
SYMPHONY No. I (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, 9f gns. ; 15 ohm model,
E10/7/6, carriage 5/-.
SYMPHONY No. 2 MARK II. New
model with 10 watts push-pull triode output,
breathtaking realism, hum level negligible -
90 db down. Woden mains transformer,
choke and output transformer for 3, 7.5 and
15 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. I

Symphony but simple one knob tone control.
15 watts push-pull output, 2 inputs with
separate volume controls for fading mike and
gram. Complete kit 10 gns. Ready built,
El 1/19/6.
QUALITY LOUDSPEAKERS : Wharfe-
dale Super 5 C.S. AL. Tweeter, 92/6, Super
8 C.S. AL. 92/6 ; Golden 10 CBS, 107/6 ;
W12 (I2in.), 170/-; Grampian I2in. 15 watt,
£7 ; Vitavox K12/10 I2in. 10 watt, 170/. ;
Wharfedale Super 12 C.S. AL. 290/,
BASS -REFLEX CABINET KITS give
superb bass response and top (tin. patent
timber). Full instructions supplied. 8in.
speaker model 2ft. 6in. high x Ift. Sin. x IfL
deep. Price 85/- ; 10in. speaker model,
30in. x 16in. x 131 in., 97/6 ; I2in. speaker
model, 30in. x !fin. 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 151in. x 131in. x 7in., 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, fitted precision
switch, giving 331, 45 and 78 r.p.m. Our
special offer, £7/3/9, plus 2/6 post.
DECCA LIGHTWEIGHT PICK-UP to
match, complete with Acos (78) and Acos (331)
plug-in cartridges with permanent sapphires,
E4/4/6 ; 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 de Luxe leatherette -covered
portable case, IS gns.

NORTHERN RADIO SERVICES
16 Kings College Road, London. N.W.3

Phone : PRImrose 8314

ENGINEERS
Whateverur age or experience, you must read
"ENGINEERING OPPORTUNITIES ". Full detail_ of
the easiest way to pa. A.M.I.Ideoh.E., A.M.I.C.E.,
CITY GUILDS (Electrical, etc.), MATRIC., etc., on

"NO
and details

FEE"

144 PAGES wr-.Coors. in on brancheseet of Engineering -
Mechanical, Electrical.
Civil, Auto., Aero..
Radio, etc.. Building.
etc. If you're earning
less than tI4 a week.tell
anwhat Interests you

d write for your copy
or "ENGINEERING
OP PORTIIN IT I ES"
today -FREE I

13.1.E.T.
R87 Shakespeare HN. ,
le -In Stratford Plane

London, W.I.
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Come to

SMITH'S of EDGWARE ROAD,
the friendly shop,

for all radio components
We stock everything 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: -
Loudspeakers & Phones
Transformers & Chokes
Meters & Test Equipment
Pickup. & Turntables
Switches & Dials
Metalwork & Bakelite
Books & Tools
Valve Holders & Cans
Metal Rec ifiers
Cabinets & Cases

Capacitors & Resistors
Coils & Formers
Plugs & Sockets
Aerials & Insulators
Motors & Generlors
Wires & Cables
Panel Ligh.s & Fuses
Sleeving, Nuts & Bolts,
Tags,Clips,Grommets &
all other bid and -ieces

NOTHING TOO LARGE -NOTHING TOO SMALL
We bore on, of ate largest storks of B.V.A.{Woe.. & C.R.T.s

(No general catalogue ..yailable.,

H. L. SMITH & CO. LTD.
287/9, EDGWARE ROAD, LONDON, W.2
TeL Paddin tor, 5891. Hours 9 to a (Thursday 1 o'clock)

Near Edgware Roust .5/Gum., Metrop,Idon and Bakerloo

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 voltage
testing :-
1/30 & 100/850 volts A.0
or D.C. Wri to for i ot,r
'ng leaflet 30P

RUN BAK E N  MANCHESTER 1

TELEPHONE EXCHANGES. Suitable factory,
office, etc. Contains 18 Jacks, eve 1,000 -ohm. relays,
terminal board, five Channels, indicators, switches,
etc., lack plugs, V- each. extra, price 35/., carriage 2/6.
TELEPHONE SETS. Consists two balanced phones
connected 251t. flex, gives efficient speaking com-
munication to 100ft., no batteries required, price 8/6.
post 8d.
Relays, 10/42,000 ohm. Send for list.
L. C. NORTHALL, 16 Holly Rd., Quinton, B'ham, SS
Retail 416 High St., Smethwick. Phone : WOO 3168

TRANSFORMERS
FOR ALL PURPOSES

SINGLY OR IN QUANTITIES
FROM OUR STANDARD RANGE
OR TO YOUR SPECIFICATIONS

GOOD DELIVERIES
REASONABLE PRICES

We have also a department tor rewinds
giving you a 24 hour service and a better
lob. Please label all burnt -outs with your
name znd address when despatching.

P. HOWORTH
51 POLLARD LANE  BRADFORD

Tel.: 37030

ELECTRONIC engineers areinvited to apply
for an interesting position in the telecom-

munications research laboratory of British
Insulated Callender's Cables, Ltd., situated at
Kirkby nr. Liverpool; duties include the design
anddevelopment of elector:lc instruments for
use in connection with cable research apd
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
writing, should be submitted to The Staff Officer,
B.I.C.C., Ltd., Prescot, Lancs.

SENIOR
and Junior Development Engineers

required in the components laboratory of
the Plessey 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 engineering or
Physics. or equivalent qualification is required.
and for the junior positions inter. B.Sc. or
higher national certificate. Salary will be in
accordance with qualifications and industrial
experience. -Applications should state full de-
tails of experience to Personnel Manager, The
Plessey Co.. Ltd.. Ilford, Essex.

E PLESSEY Co.. Ltd., Vicarage Lane,
Ilford. have an immediate vacancy for a

graduate engineer between the ages of 25 and
35 with an interest in light electro-mechanical
devices, and another for an electronic circuit
designer; applicants must be British born, and
should preferably have had some experience in
design work in these fields; the posts are pro-
gressive and pensicnable, and are in a newly
formed division of the company; salaries will be
in accordance with age and experience. -Appli-
cation should be made, in writ_ng, to the Per-
sonnel Manager, quoting reference G.C. [7684
BB.C. requires technical 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 £91016; prospects of promotion. -
Write to Engineering Establishment Officer,
Broadcasting House, London, W.1 (enclosing
addressed foolscap envelope) for application
form. [7697

EX 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 the housing situ-
ation is still critical; Australia has a fine sunny
climate, plenty of good unrationed food, low
taxes and full social services, basic daily pay,
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,
34/91 4th class, 32/-. General allowances. mar-
riage, 6/-; uniform, 1/9; each G.C. Badge, 4d.
Vacancies for ex -ratings: (a) of leading rate
and above (electrical); (b) below C.P.O. (com-
munications discharged from R.N. not more
than 5 years ago and not more than 39 years
old (44 for artificers); write for full details,
stating whether married or single and enclosing
R.N. Service certificate, to-R.A.N. Liaison
Officer, Dept. W.W., Canberra House, 87, Jermyn
St., London, S.W.1. [7701
TECHNICAL 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-
assemblies and components for provisioning
action; instructional memoranda on the installa-
tion of radio and radar eauinment in service
aircraft; qualifications: British, of British
Parentage; recognised apprenticeship followed
by a few years' experience in an appropriate
trade and preferably possess the Higher National
Certificate (Ordinary National Certificate for
Technical Grades III) or City and Guilds Certi-
ficate in relevant subjects; should be able to
interoret drawings, circuit diagrams and
soecifications: knowledge of Component Stan-
dardisation Committee specifications and pro-
cedure an advantage; salaries: technical grade
II £540-£645 p.a. (one post). technical grade
III £437-£545 p.a. (two posts); unestablished.
opportunities for establishment may arise. -
Application forms from Ministry of Labour and
National Service. Technical and Scientific
Register (K). York Holler. Kingsway. W.C.2.
ouoting reference No. D454/51A. Closing date
December 11. 1951.

SITUATIONS WANTED
WIDELY -experienced engineer (39) produc-

tion. trouble -shoot. depot and field service.
radio, television, radar, accustomed control
labour and handle technical correspondence.
requires responsible post in southern Eng:and;
present salary £570. not interested in less. -
Box 4975. [7734

RliftwESSES FOR SALE AND WANTED
LONDON.

N,W.7. - Magnificently 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.
PAINT spraying handbook 3/6, post free; cellu-

lose1. and synthetic paints and all spraying
requisites supplied; catalogue free. --Leonard
Brooks, 53, Harold Wood. Romfrd.

TECHNICAL TRAINoING
[0207

CITY & GLILDS (Electrical. etc.). on "No
Pass -No Fees " terms. Over 95% suc-

cesses For fun details of modern courses in all
branches of Electrical Technology send for our
144 -page handbcok. free and post free.-B.LE.T.
(Dept. 388A), 17, Stratford Place, London. W.1.

WILKIN SON'S of CROYDON
AUTO TRANSFORMER. 230/115 volts
500 watts 50 cycles, fully shrouded, new.
Made by Met. Vic. M/I0/- each.
RECTIFIERS SELENIUM. I wave 12 v.
200 m(A. 2/6 each ; 444 v. 40 mA., 9/3 each ;
Voltage Doubler, 168 v. 40 mA., 7/6 each ;
Bridge type 24 v. 75 mA., 3/4 each ; 36 v.
2.5 amp. 27/- each ; 48 v. 75 mA., 5/7 each ;
48 v. 150 mA., 6/10 each ; 96 v. 600 mA., 3I/ -
each ; 96 v. 2.5 amp., 66/- each.
ELECTRONIC IGNITION TESTER.Type
U.E.D. English Electric. Incorporating Cathode
Ray Tube giving a visual trace of the complete
ignition cycle enabling 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. E35.
TEST SET 205. Wavemeter range. 3.05 to
3.35 centimetres, built-in oscillator with
9 valves including Klystron type CV.I29, etc.,
in good condition. £20.
PH OTOMULTIPLIER NO. 931A. With
network. Contained in transmitting unit
APQ9. E5. Cge. and pkg. 10/-.
We hold very large stocks of RELAYS, CON-
DENSERS, RACKS FOR I9in. PANELS,
SLYDLOK FUSES, SANTON AND ARROW
SWITCHES.

I 19 LANSDOWNE ROAD, CROYDON
CRO 0839.

MAGNETIC TAPE RECORDERS
and COMPONENTS

from

WILL DAY, LIMITED
19 L(sle Street, London, W.C.2.

GERrard 7105 and 4476
SEND 1( <I. STAMP FOR LIST - SENT BY RETURN

LOCKWOOD
makers of

Fine Cabinets
and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY
Lowlands Rd.. Harrow Middlesex. Byron 3704

The VOIGT Loudspeaker is still ahead of all
others. P.M. Unit with
23,000 line gap flux £40
ex works.
Corner Horns (in the
white) £19 . 10 . 0 or
£47 . 10 . 0 ex works.

Order from
VOIGT PATENTS LTD.
Sydenham, LEAS SYD5666

alters of VOIGT Products

ANOTHER OF BROOKES

s"al
FAMOUS CRYSTALS

 TYPE "SM"
mows
crawl

,551
Range 3 to 17 me/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 St., Greenwich, London, S.E.10.
Phone: GREenwich 1828. Cables: Xtals London.

Grams: Xtals Green London.
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TELEVISION
THE GOTHIC TELEVISION SCHOOL, devoted
exclusively to training in television, prepares
students to Brit.I.R.E.. and R.T.E.B. examina-
tion standards; correspondence course prospec-
tus from the Principal, Gothic Television School.
13, North Avenue, London, W.13. 10051

TUITION
RADIO training.-P.M.G. exams. and I.E.E.

Diploma; prospectus free.-Technical Col-
lege. Hull. 10111

WIRELESS operating; attendance and postal
courses.-Stamp for reply to Manager, The

Wireless School, Manor Gdns.. London, N.7.
IVOTHING succeeds like success! What we
.1! hav^ done a thousand times we can do
again, for you.-See the B.N.R.S. advt., page 104.

SEE the world, 600 Radio Officers required:
send 2d stamp for prospectus to Britain's

leading college; we train most, in shortest period,
at lowest cost.-Wireless Co:lege. Colwyn Bay.

A.M.I.Mech.E.. A.M.Brit.I.R.E., City and
Guilds. etc.. on " no pass-no fee " terms,

over 95% successes. For details of exams and
courses in all branches of engineering, build-
ing, etc., write for 144 -page handbook-free-
B.I.E.T. (Dept. 387B), 17, Startford Place, Lon-
don. W.1. [0118

TELEVISION postal course for radio trades
Examination Board's diploma; a:so postal

courses for P.M.G. 2nd and 1st class Certifi-
cates and Amateur Radio Transmitting licence.
-Apply British School of Telegraphy. Ltd..
179. Clapham Rd. London, S.W.9. (40 years'
experience in coaching students in wireless
telegraphy and allied sublects.) 10124

[ Transformer and Coil Manutacturers to the Trade
Telephone : EALing 5688

ELECTRONICS

UPLE
LTO.

CRANM ER AV. EALING.W 13.

TRANSFORMERS & COILS
TO SPECIFICATION.

MANUFACTURED OR REWOUND
Filter Coils ± 1% a Speciality.
JOHN FACTOR LTD.

9-11 EAST STREET, TORQUAY, DEVON
'Phone: Torquay 2162

ares'
00diosp
Quttlia

Parts

THE
SERVICE ENGINEER'S

FIRST CHOICE

YOUR METER DAMAGED?

It KIT-
to The Ministry of Supply.

Repairs by skilled craftsmen of all makes and types of
Voltmeters, Ammeters, Microarnmeters. Multirange Test
meters, Electrical Thermometers, Recording Instruments,
Synchronous Clocks. etc. Quick deliveries-for speedy
estimate send defective instrument by registered poet to

Leading
Electrical
Instrument
R epairers
I o the
In dustry

L. GI ASFR
Electrical Instrument Repairers

341 CITY ROAD, E.C.I
Tel. Terminus 2489

WANTED
Post Office Relays, all types.

P.O. Hand Generators, type C.
Impulse Switches, any condition, large

or small quantities.
BOX 4657, c/o "Wireless World"

QUALITY TELEVISION COMPONENTS
Scanning and Focus Coils
P.M. Focus Units
5:10 En. R.F. E.H.T. Units
E.H.T. and Output Transformers
Line fly -back E.H.T. Units

"TELEVISION CIRCUITS "
led Edition. 2/8

HAYNES RADIO Ltd.
Queensway Enfield Middlesex

Silli!!!!..

ASISA
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 Wire.

Constructors' Envelopes. Books on Tope Rec'd'g.
Manufactured by

UnzaitArm
Dept. MR3, 74, Great Hampton Street,

HOCKLEY, BIRMINGHAM, 18

CONDENSERS
C AYSTA LS

HEADPHONES
METERS
PLUG & SOCKETS

RESISTORS
VOLUME CONTROLS

Silver Mica  Tubular  Mansbridge
American British
High and Low Impedance
Thermo. Moving Coil  Moving Iron
All Types
Carbon and wire wound
Carbon and wire wound

We hold large and comprehensive stocks o' new components
and unit:. both Government and Manufacturers' Surplus

No. 19 Set, Equipment Available.
Wholesale and Export Only.

ANDERS RADIO LTD
IS], HAMPSTEAD ROAD, LONDON, N.W.I
EUS : 1639 EST. 1928

THE Institute of Practical Radio Engineers
have available home study courses in every

phase of radio and television engineering
specialising in the practical training of appren-
tices in the retail trade; enrolments limited. fees
moderate.-The Syllabus of Instructional Text
may be obtained post free from the Secretary.
I.P.R.E., Fairfield House, 20. Fairfield Rd..
Crouch End. London. N 8. 10088

T'REEI Brochure giving details of home study
training in radio, television, and all

branches of electronics, courses for the hobby
enthusiast or for those aiming at the
A.M.Brit.I.R.E., City and Guilds Telecommuni-
cations. R.T.E.B., and other professional ex-
aminations: train with the college operated by
Britain's largest electronic organisation, moder-
ate fees.-Write to E.M.I. Institutes. Postal
Division, Dept. W.W.28, 43, Grove Park Rd..
London. W.4. Chiswick 4417. (Associated withHMV.. [0001

BOOKS, INSTRUCTIONS, ETC.
" 10)ADIO Servicing," by Abraham Marcus. A

.11., practical guide to the methods of finding
faults together with a complete technical back-
ground of theory and practice; 36/- (post free).
-Write to Allen & Unwin. 40. Museum St..
W.C.I. for descriptive :eaflet. [7779
T.P.R.E. Technical Publications; 5.000 align-

ment peaks for superheterodynes. 4/9 post
free; The Practical Radio Engineer. quarterly
publication of the Institute, sample copy 2/- post
free; membership and examination data 1/- post
free.-Secretary. I.P.R.E.. 20. Fairfield Rd
London. N.8. 10089

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD. BAR, SHEET, TUBE, STRIP WIRE.
3,000 STANDARD STOCK SIZES

No Quantity too Smog. List on application.
London: H. ROLLET & Ca. Ltd. Liverp'l:
6, Chesham Place, S.W.I. Kirby Estate.
SLOane 3463 SIMONSWOOD 3271/3

TOROIDAL WINDING
CAPACITY AVAILABLE

BEL SOUND PRODUCTS CO.
Marlborough Yard, London, N.I9

Tel : ARChway 5078

PARALEX ADJUSTABLE HOLE CUTTER

Stiected by the

COUNCIL of INDUSTRIAL

DESIGN
A PRECISION TOOL

Capacity 1" to 4'

Vernier adjustment

I" High Speed 18% Tungsten
Toolbit

P.L. round parallel shank 16/. each encl.
post) essential parts case-hardened
ivwewe...tE.pertE,wwric...grned

ALFA PRECISE INSTRUMENT CO.,
111, Greencroft Gardena, 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.
Repair Department for repairs to speakers, transformers.
Gram. motors, Vac. 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 Air Mail.

A. W. F. RADIO PRODUCTS
TATLER CHAMBERS THORNTON ROAD

BRADFORD YORKS
TEL : 24008 GRAMS & CABLES " TESTPROC: "
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RELAYS
AND

KEY SWITCHES
LARGEST EX -GOVT. STOCK

IN GT. BRITAIN
Types 600-3000 Relays-Siemens High Speed

Also A.C. 400 volts 50 cycles
Uniselector Switches, Telephone Switch -boards, Telephone Components,

Plugs, lacks, Handsets - Government Contractors.

JACK DAVIS (RELAYS) LTD. (DEPT. W.)
36 PERCY STREET, LONDON, W. I

Phones : MUSeum 7960 LANgham 4821

DEALERS Er SERVICE ENGINEERS

HOME AND OVERSEAS TRADE
Large stock of servicing accessories for Radio and

Television Receivers.
COILS - POTENTIOMETERS - RESISTORS - LOUDSPEAKERS
CONDENSERS - MAINS TRANSFORMERS - CHOKES

Many other useful, low-priced items.
Send for our monthly bulletin, which always announces special

bargain lines.

Trade only supplied.

V.E.S. WHOLESALE SERVICES LTD.,
II, GUNNERSBURY LANE W ACTON W,3.

Tele  hone: ACOrn 5027.

Printed in Great Britain for the Publisher., Imsva & SONS LTD., Dorset House, Stamford St.., London, S.E.I. by CoMawsm Pens LTD., Paris Garden, London, 8.5.1. Wireless
World can be obtained abroad from the following: AUSTRALIA AND New Zsemen : Gordon & Gotc,h, Ltd. Dana : A. K. Wheeler & CO. CANADA: The Wm. Dawson Subscription
Service Ltd.; Gordon & Goten, Ltd. Soya AFRICA: Central News Agency, Ltd., William Demos & Sons (S.A.), Ltd. TIMM Brazes: Ths International New. Co.
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Condenser leadersh4
-from the ieside./

Unique wire and eyelet
assembly ensuring complete
mechanical and electrical
connection. Robust outer aluminium

casing.

Synthetic rubber bungs giving
full hermetic seal.

" All -aluminium " non -cor-
rosive internal construction.

-Heavy gauge aluminium
wire secured to the foils.

Pure aluminium foil
and paper element.

Viscous electrolyte.

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.

TICOPACK' ELECTROLYTIC CONDENSER(RES
THE TELEGRAPH CONDENSER CO! LTD RADIO DIVISION LONDON W.3 Tel: Acorn 0061 (9 lines)
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THE FINEST CORED SOLDER IN THE WORLD

proved in use over 12 years

Ersin Multicore being used in servicing a modern aircraft tralortiitter
receiver at Airwork's Maintenance Workshops, Gatwick

Assembling televisision receivers at the DuMont Factories, Newark,
U.S.A.. with British -made Ersin Multicore Solder

Cmisiderable quantities of Ersin Multicore are used at the factory of
the Amalgamated Wireless (Australia) Ltd., Sydney, Australia

SIZE 1 CARTONS 5/- RETAIL
Catalogue Alloy
Ref. No. Tin/Lead

Approx. Length
s'wG' per Carton

C 16014 60/40 14 13 feet
C 16018 60/40 18 37 feet
C 14013 40/60 13 13 feet
C 14016 40/60 16 26 feet

BY LEADING MANUFACTURERS OF

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 :-

The 3 -cored construc-
tion guarantees flux con-
tinuity and prevents "dry"
or H.R. Joints.
 Multiple core composi-
tion means thinner walls
of solder, 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 accumulation of dir t.
 For 7 -ore than 12 years,
the same unvarying and
consistently high quality
has been maintained.
Fully approved by
A.I.D., A.R.B.,and G.P.O.
and complies with U.S.
Govt. specifications, B.S.S.
219 & 441 and M.A.P.,
D.T.D. 599,

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
engineers and radio enthusiasts can
obtain Size 1 cartons from most
radio and electrical shops.

7]b. reel for factory
use, Size 1 Carton
for Service
Engineers.

Ersin Multicore Solder
MULTICORE SOLDERS LTD.,

MELLIER HOUSE, ALBEMARLE STREET, LONDON, W.1  REGent 1411


