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12-WATT AMPLIFIER AND FEEDER UNIT—Circuit Details
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ASTONISHING NEW BROADCASTS

on the

MULTIWAVE

The Amazing ALL-WAVE RECEIVER

MEDIUM : LONG WAVE :SHORT : TRAWLER
AJRCRAFT :SHIPPING : POLICE : AMATEUR

Write for (A) Free Folder
descnbing the Multiwave Kit
or (B) Constructor’s Envelope
containing full instructions,
full size winng diagram and
theoretical circuit, etc., etc.,
Price |/- post free, to:

GRAHAM FARISH LTD.
Dept. M4, BROMLEY, KENT.

CONTINUOUS

Yours for less

1a
PER WEEK
OR 57/6 casH

TUNING FROM
12 - 2000
METRES.

MODEL 12
STANDARD-SIGNAL
GENERATOR

11-3,000 METRES

ALL ON

FUNDAMENTALS
[ J

Our Model 12 Standard-Signal Generator has been designed to set a
new standard of excellence in Jow-priced signal generator perform-
ance. It costs only £21 complete with numerous accessories and
may be had on a generous hire-purchase plan, if'desired. It meets
absolutely the requirements of either the radic manufacturer in his
repair and service departments, the well-equipped serviceman, the
live radio dealer, or even the advanced radio engineer. WiIth it cus-
tomary tests for sensitivity, selectivity, power output, overload charac-
teristic, A.v.C. action, squelch circuit action, translation gain, interstage
gain, determination of field strengths, etc., may all be performed,
with excelient accuracy. Complete data on request.

CLAUDE LYONS, LimiTeD,

76, OLDHALL STREET, LIVERPOOL.,
40, BUCKINGHAM GATE, LONDON, S.W.1.

The Test Facilities

THAT

Engineers depend o
*
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The Universal Avometer gives no less than 36
ranges of direct readings (A.C. and D.C.) of
current. voltage and resistance. The movement
is dead-beat, and a mirror on the 5-inch scale
obviates parallax errors. The world's largest and
most important radio and electrical undertakings
depend on the unfailing precision of the Universa!
Avometer. 1t is the ONE instrument that
facilitates EVERY test.

WRITE FOR FULLY DESCRIPTIVE PAMPHLET.

AUTOMATIC COIL WINDER & ELECTRICAL EQUIP-
MENT Co., Ltd., Winder House, Douglas St., London, 8.W.1

THE 36 RANGE unNIVERSAL

AVOMETE]

BoITISH MADE

9y 36- range Universal
Avometer ...... 12 Gns.

Also the 22-range D.C.
Avometer............8 Gns.

FAGTRADEMARK Deferred Terms if destred.

HAYNES
QUALITY
RECEIVERS

Demonstration night—every Friday,
7.30—9.30 p.m.

Originators of the Quality Receiver.

HAK-]?@ ES Have you the Haynes Quality Booklet?
1935-36 Edition.
RADIO ition
ENFIELD,

Enfield 2726

Ceniral London area Agent, London Radio Supply Company, 11, Oat Lane, E.C.2.
Hire p ‘rchase arranged.

QUEENSWAY, MIDDLESEX.
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A NEW TABLE
SUPERHET RADIOGRAM

"COSSOR

HIS new table model A.C.
T Mains Superhet Radiogram

incorporates all the refine-
ments of full-sized instruments,
A Compensated Anli-fading
Circuit holds all worth - while
programmes steady at any pre-
determined volume. Single
knob tuning ensures simplicity
of operation.

Well in keeping with its modern
circuit is itsgramophone arrange-
ments. Asilentelectrically driven
motor with 12-in, turntable takes
the largest standard records; and
is filted with automatic stop: An
8-in. Energised Moving Coit
Speaker gives superb reproduc-
tion at ample volume on both
radio and records. But go to
your usual wireless shop and
hear it for yourself.

cS fecificaliou :

With Cossor Pentagrid Frequency Changer, H.F,
Pentode lIntermediote Ffrequency Amplifier,
Double Diode Triode Second Detector-Amplifier
and Power Pentode Output. Heavy - duty
rectifier.  Speciol compensated Anti-foding
Circuit. Lorge ifluminated scale calibrated
with station nomes ond wave-fengths. Scole
changeable in the event of wavelengths alter-
ation.  Single knob tuning. Latest pattern
8-in. Energised Moving Coil Loudspecker.
Combined Radio and Graemaphone Valume
Control. Four-way switch. Variable Tone Con-
trol, Silent Induction Mator. 12-in. Turntable,
Speed regulotor, automatic stop and high-
grade pick-up. Magnificent walnut cabinet
193-ins. high, 15}-ins. wide and 14}-ins.
deep. For A.C. Mains only, 200/250 volts
(adjustable), 50/60 cycles.

PRICE 15 GNS.

HIRE PURCHASE TERMS:

12 months :—30/- deposit and 12 monthly
payments of 26/6.

18 months :—30/- deposit and 18 monthly
payments of 18/6.

THIS COUPON BRINGS FULL DETAILS

To A. C. COSSOR LTD.,
Melody Dept.,
Highbury Grove, London, N.5.

L Plcase send me free of charge, literature giving
full particulars of the new Cossor Table Super-
het Radiogram Model 737,

NIt oo s s ns s o s vt

Addyess

WO W3, 4/30

L.t82.

8725

Mention of ** The Wireless World,”" when writing to advertisers, will ensure prompt attention.

L V.
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EDITORIAL. COMMENT

Short-wave Receivers
A British Opportunity

N the B.B.C. Annual just pub-
lished there is included a special
article discussing the develop-
ment of the Empire Broadcasting

Service, and much interesting infor-
mation is included. There is, however,
one paragraph on the subject of short-
wave receivers to which we should like
to call particular attention. The para-
graph reads :—

‘“ Not only does the design of the
short-wave. receiver play a large
part in the amount of interference
a listener will experience, but it
also materially affects the general
standard of reception of the Empire
Service. The Empire Broadcasting
Service has considerably increased
the sale of American all-wave
receivers, not only in the U.S.A.
but also in Empire countries. The
1935 Olympia Radio Exhibition,
however, showed that the British
manufacturer is at last making an
effort to meet the demand for
British receivers suitable for use
in Empire countries to receive the
short-wave service from Daventry.
The production of good receivers
at a price the Empire listener can
pay is a most important factor of
the development of the Empire
Service.” ‘

We have already expressed the view
that the British manufacturers have
been so slow to market efficient short-
wave receivers that their present
position in relation to the competition
of foreign producers, and in particular
those of the U.S5.A., makes it seem
rather hopeless to begin now with the
idea of being able to catch up to a level
with competitors in this field unless
unusual methods are adopted.

We therefore take this opportunity,
on the strength of the views expressed

in the paragraph quoted above, to
reiterate our suggestion for a standard
short-wave Empire Receiver of com-
petitive design to be agreed upon by
British manufacturers collectively and
manufactured to the same specification
and to sell at an agreed price. We
believe that by this means alone could
a set be produced having all the
necessary features which would ensure
a welcome for it whilst keeping the
price competitive at the same time.
But perhaps the greatest advantage of
a standard set for this purpose would
be the simplicity of supplying spare
parts and servicing. ‘

Great responsibility would rest upon
those whose duty it was to approve the
final design, but it is a responsibility
which we have every confidence could
be ably shouldered by technicians in
the various manufacturing firms in the
radio industry. If success is to attend
such a scheme it must be put in hand
at once, there is no more time to be lost

Noise Suppression
Importance of a New Development

HE system of noise suppression

just developed in America and

described in our issue of last week
is one which appears, on théoretical
grounds, to show. great promise.

The system works when the peaks
of interference are short and stronger
than the signal.

It seems likely that its most useful
application will be in SW reception.
It should be clearly understood that
the system is not likely to be of any
benefit in the case of certain types of
interference ; the claims made for it,
and they are substantiated by theoret-
ical considerations, and practical tests
carried out by The Wireless World,
are only that it will reduce those forms
of interference which consist of short
and strong pulses.
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By W. T. COCKING

LTHOUGH. most domestic require-
‘ ments are met by an amplifier
having an undistorted output of
4-6 watts, there is no doubt that
there are many cases where a larger out-
put is needed. When rooms are excep-
tionally large or it is desired to operate
several loud speakers together, an out-
put of about 12 watts becomes necessary,
while an .output of this order will often
suffice for many public address require-
ments. The figure needed for PA work
naturally varies considerably in different
cases, but some 12 watts will be found
sufficient for most purposes, such as danc-
ing in small halls, announcements at local
functions, and so cn. '

The Wireless World PA Amplifier is
based on the well-known Push-Pull
Quality Amplifier, which hasproved itself
over a pefiod of years to be reliable and
trouble-free while giving practically per-
fect results from the electrical point of
view. The circuit diagram of the ampli-
fier appears in Fig. 1, and it will be seen
that the output stage consists of two
PP5/400 valves in push-pull operated in
accordance with their maker’s rating.
The maximum undistorted output of 12
watts is-secured with a total load imped-
ance of 6,000 ohms, and the stage requires
a total input of about 64 volts peak. This
is too much to obtain safely from a single
valve with resistance coupling, so that the
penultimate stage is also of the push-pull
type.

In order to prevent parasitic oscillation
both grid and anode stopping resistances
are employed in the output stage. In the
anode circuits R13 and R14 are given the
usual values of 100 ohms each, but the
resistances R1x and Ri1z in the grid cir-
cuits have values of 1,000 ohms only,
since it has been found that higher resist-
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TWELVE-WATT
‘HIGH - FIDELITY
EQUIPMENT

described in this article.

HERE are many cases where an undistorted output of 12 watts
is necessary in sound reproduction, and an amplifier which

combines this output with an exceedingly good frequency response is
Details are also given of a feeder-unit

embodying a wide range tone-control circuit of novel design.

ances lead to considerable attenuation of
the -upper frequencies with the output
valves employed.  This is because the
PP5/400 has a much higher input capa-
city under operating conditions than the
smaller PX4, principally because of ils
higher mutual conductance.

The LF Stages

The valves in the penultimate stage are
of the MHL4 type, and the coupling re-
sistances R5 and R6 have values of 25,000
ohms. Decoupling is provided by the
10,000-ohm resistances R7 and R8 in con-
junction with the 8-mifd. electrolytic con-
densers C5 and C6. Grid bias is natur-
ally derived from resistances in the
cathode circuits, and R3 and R4 have
values of 1,000 ohms and are shunted by
the 250-mfd. condensers C3 and C4. The
grid leaks of the output stage Rg and Ri1o
have values of 0.25 megohm, and the
coupling condensers associated with them
C7 and C8 have capacities of 0.1 mid.
Since any leak in these condensers would
have a disastrous effect not only upon the
performance, but also on the life of the

- output valves, these condensers are of the

mica-dielectric type, and are rated for
working at 500 volts. In the case of the
coupling to the intermediate stage, a leak
would not be attended by such serious re-
sults, and paper-type condénsers of 0.1
mifd: (Cx and Cz2) are accordingly em-
ployed at this point, in conjunction with

o.5-megohm grid leaks R1 and Ra.

The two output valves are operated
from separate filament windings on the
mains transformer, and grid bias is
derived from the voltage drop across re-
sistances connected between negative HT
and centre-tappings on these windings.
These resistances Rrg and Ri6 have
values of 500 ohms, and are shunted by the
so-mfd. by-pass condensers Cg and Cro.

Turning now to the HT system, two
entirely separate supplies are used—one
for the output stage alone and the other
for all’ early stages and speaker fields.
Although at first sight wasteful, this
course is not really so, for at most it in-
volves an extra smoothing choke and a
slightly more expensive mains trans-
former. In compensation, however,
most of the smoothing condensers can be
of comparatively low voltage rating, no
difficulties arise about voltage dropping
nor about. energising field windings of
widely different characteristics, and,

furthermore, feed-back effects from the

output stage, their usual source, are en-
tirely eliminated.

Referring to Fig. 1, it can be seen that
the 500-0-500 volts 120 mA. winding on
the mains transformer supplies the HT for
the output stage in conjunction with the
406 BU rectifier valve which has its fila-
ment heated from one of the 4-volt 2.5-
amp. windings. The reservoir condenser
C1z has a capacity of 4 mfds., and is rated
for 1,000-volts working.  Smoothing is
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effected by the 12 H. choke Chr in con-
junction with another 1,000-volts conden-
ser C11 of 4 mifds. capacity.

The total voltage tequired by the out-
put stage is some 400 volts for the anodes,
32 volts for grid bias, 6 volts loss in R13
and Ri4, and, say, 9 volts loss in the out-
put transformer, or roughly 450 volts.
The unsmoothed output of the rectifier is
some 510 volts, and the requisite voltage
drop is obtained partly in the DC resist-
ance of the smoothing choke (200 ohms)
and partly in the 300 ohms resistance R17.
The 0.5 megohm resistance R18 is in-
cluded to prevent their being any possi-
bility of the condensers retaining a charge
when the amplifier is switched off.

Now the second HT supply is obtained

Wireless
World

mA., is drawn a potential of some 250 volts
appears across this last condenser and con-
stitutes the HT supply for the early stages.
As will be shown later, speaker fields can
be energised by being connected across the
HT supply at this point.

The Feeder-Unit

The amplifier proper, with its mains
equipment, can be used with any feeder-
unit or receiver which is designed for the
Push-Pull Quality Amplifier without
alteration to either. ‘A special feeder-unit
has been designed for it, however, since
in PA work a microphone is commonly
employed, and, moreover, a wide range
tone-control is often needed. The use of
this unit, however, is not confined to this

FEEDER-
PLUG
SOCKET
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bias is obtained by the 2,000-ohm cathode
resistances Rz26 and R31 shunted by the
s0-mfd. condensers C23 and C26. In the
anode circuit of the amplifier a  50,000-
ohm coupling resistance R28 is used with

a 50,000-chm ‘decoupling resistance Rzy
and 8-mfd. decoupling condenser C24. A
o.1-mfd. coupling condenser C25 to the
phase-changer is employed and a 2-
megohms grid leak R29. This next valve
has 50,000 ohms coupling resistances R32
and R30 in anode and cathode circuits
respectively, and the AC voltages devel-
oped across these are used to feed the
push-pull - amplifier. ~ Anode circuit de-

coupling is provided by the 50,000-ohm re-
sistance R33 and the 8-mfd. condenser
Cz7.

- The phase-changer gives an effective

SPEAKER
SOCKEY
R17 CHOKE1
X . 3000
£
- cli== ma§ Clom=
4 mfds oO5MQ 4 mids
>
Il 0"5M O
c9
I
50 mfds
[ R1£
5000
5 | g
g ¢ —AAAAA
z 1 l 50 nifds
o SPEAKER —at
FIELD \
o+ c1o
CHOKE 2 CHOKE3
R
==c13  2=Ci4 sy
3 mids -'5 mfds -Tt(znfgs
,c' 2

Fig. 1.—The complete circuit diagram of the amplifier.

from the 350-0-350 volts winding and the
MUz12 indirectly heated rectifier. The
reservoir condenser C15 has a capacity of
4 mifds., and is of the electrolytic type.
Preliminary smoothing is effected by
means of a 12 H. choke Ch3 and an 8-mfd.
condenser C14, and it is completed by the
36H. choke Chz and another 8-mfd. con-
denser Cx3. When a total current of 120

amplifier, and it can equally well be used
with the PPQA when the sma]ler output
will suffice.

The circuit appears in Fig. 2, and three
valves are used; of these one is a phase-
changer, another an amplifier; and a third
a part of the tone-control system. The
amplifier and phase-changer are straight-
forward; D4 type valves are used and

Two separate rectifiers and smoothing systems are used in the HT supply.

gain of about 1.8 times, and the amplifier
preceding it a gain of roughly twenty-five
times, or a total of about forty-five times.
This is nearly enough, and the amplifica-
tion given by the first valve and its coup-
ling is only two or three times. This first
valve is fitted primarily to make up for
the loss introduced by the tone-control cir-
cuit.
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The tone-control normally fitted to re-
ceivers and amplifiers merely permits the
response at the upper audible frequencies
to be reduced when required. This is by
no means an ideal arrangement, but it is
the simplest method. A better system
would undoubtedly be an arrangement
whereby the bass and treble could be in-
dependently - controlled and
lowered as required.

A reduction in the bass response is not.

often needed, however, so in this ampli-

fier arrangements are made for it to be,

lifted only. The treble can be raised
or lowered, however. Referring to
Fig. 2, it will be seen that the first
valve is conventionally connected in
that a 50,000-ohm coupling re51st-;
ance Rz1 is used with a 50,000-
ohm decoupling resistance R22
and 8:mfd: decoupling con-. :
denser C18. Grid bias is ob- .
tained by means of the 2,000-
ohni’resistance Rzo shunted by
the” s0-mfd. condenser C10,
while two input plugs are pro-
vided with a fader-volume control R19

This permits. a- mlcrophone and pick- -up ta...
be permanently connected ‘and a rapid

change-over from one to the other to be
made.

The tone-control cxrcmt comes in: the

coupling between the two valves. - Con-
sider the state of affairs when all switches
are in their centre positions. The 3,000-
ohm resistance R24 is then connected to
the earth line, and it forms a potentiometer

with the 50,000-0hm resistance R23, so

that onLy 3/53rds. of the voltage across
Rzrx is applied to the second valve. This

raised or.

" the earth line.
- of this condenser is small compared with

Wireless
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valve is provided with a grid leak Razs of
0.5 megehm in order to prevent an open
grid circuit being obtained at certain set-
tings of the switches. In view of the low
effective value of the circuit resistances
the coupling condenser C17 has the large
capacity of 0.5 mfd.

A view of the feeder-unit showmg the con-
trols.

Now, in these switch positions the‘fre—
quency Tesponse is normal, and the two
resistances R23 and R24 merely throw

; away most of the amplification given by

the first valve. When S1 is moved to the
next stud, however, a condenser Cz0 of
0.25 mfd. is mterposed between Rz4 and
" As long as the reactance

3,000 ohms it has negligible effect and
the response at medium and high fre-
quencies remains normal.

At low fre- -

APRIL 3rd, 1936

quencies, however, the reactance is no
longer negligible, for it increases /in a
manner inversely proportional to fre-
quency. The total impedance between the
grid of the second valve and the earth line
consequently rises, and a greater propor-
tion of the voltage developed across R2x
is applied to the second valve. Actually,
an increase at 50 c/s of some 10 db. Is
obtained. On the next stud of the switch
a smaller condenser, C1g9, of a.1 mid.

capacuy, is inserted, and a greater rise in
bass is secured. The rise at 50 ¢/s is then
about 20 db..

A similar arrangement is used at high
frequencies, but here a choke is in-
gerted. When Sz is fully rotated in
a clockwise direction (on the feeder
unit) the 0.54 H. coil L is inserted
in series with R24, and a rise of
some 2o db. at 10,000 c/s is ob-
tained.  ‘The next position of the
switch connects R24 to the tapping
point oh L and the inductance
mm use is 0.18 H., giving a rise
of some 10 db. . The switch
S3 gives a control reducing the
response at high frequencies, again in
steps of about 10 db, by shunting Rz24 by
the condensers C2xr.or. C22 of 0.015 mifd.

and o0.05 mid. respectively.

The two switches Sz and S3 are in prac-
tice on a ‘common shaft and form the
treble contrel.

When the control knob is fully rotated
in an anti-clockwise direction the response
at 10,000 ¢/s is about — 20 db.; in the
next position it is some — 10 db., while in
the centre position a flat characteristic is
obtained. The two further positions give
responses of + 10 db. and 4 20 db. re-

PICK-LIP

500000 R33 " FEEDER PLUG

‘i) QUTPUT O emssered

Fig. 2.—A fader-type volume control is used in the feeder-unit, while a wide-range tons control is included.

This permits the bass response

to be raised and the treble response to be raised or lowered at will.



APRIL 3rd, 1936

Wireless World PA Amplifier—
spectively. In the case of the bass con-
trol S1, the first three positions are the
same, and the two last (clockwise) give an
increased response at 50 c/s of about
+10 db. and +20 db. respectively.

AMPLIFIER.

1 Mains Transformer, Primary; 200/250 volts
50, C/s. Secondaries; 4 volts 2.5 amps.
C.T., 500-0-500 volts 120 mA, 4 volts 2
amps. C.T., 4 volts 2 amps. C.T., 4 volts
2.5 amps. C.T., 350-0-350 volts 120 mA,
4 volts 9 amps. C.T., with screened pri-
mary.

Loendon Transfermer Products L.608

(Al  Power Transformers, Bryce, B.T.S,

Challis, Heayberd, Partridge, Savage, Sound

Sales, Vortexion.)
2 Smoothing chokes 12 H. 120 mA, 200 ohms
Chi, Ch3 N. Partridge WW12
1 Smoothing choke 36 H. 120 mA, 500 chms
Ch2 N. Partridge WW36
(Bryce, B.T.S., Davenset, Ferranti, Heayberd,
London Transformer Products, Sound Saless,
Varley, Vortexion.)
7 Valve helders 5-pin (without terminals
Clix Chassis Mounting Type V1

Fixed Condensers

2 4 mfds. 1,000 volts DC working, CI1,

Ci12 ) T.C.C.111
2 o-1 mfd, Mica, 500 volts DC working, €7,
Cc8 T.C.C.340
2 o.1 mfd. Tubular, Ct, C2 T.C.C.250

2 8 mids. 500 volts peak working, Elec-
trolytic, €13, C14 T.C.C.902
1 4 mifds. 500 volts peak working, Elec-
trolytic, €13 T.C.C.902
2 8 mids. 450 volts peak working. Elec-
trolytic, €3, C4 T.C.C.501
2 50 mids. 50 volts DC working, Electro-
Iytic, €9, €10 T.C.C.521
2 250 mids. 12 volts DC working, Elec-

trolytic, €3, C4 T.C.C.501
(Dubilier, Ferranti, T.M.C.-Hydra, Peak,
Polar-N.S.F.)
Resistances

2 100 ohms } watt, R13, R14
Bulgin HW37

Wireless
Worldl

If it should be required to obtain a
reduced bass response this may readily be
done by arranging the unused half of the
switch assembly to connect additional con-

LIST OF PARTS

After the particular make of component used
in the oviginal wmodel, suitable alternative
products are given in some imstances.

4 1,000 chms } watt, R3, R4, R1l, RI2
Bulgin HW3
2 10,000 chms, 4 watt, R7, RS
Bulgin HW15
watt,R3, R6
. Bulgin HW29
2 250,000 ohms } watt, R9, R10
Bulgin HW28
2 500,000 ohms } watt, Rl, R2
Buigin HW31
Erie

2 25,000 ohms 3}

1 500,000 ohms 1 watt, R18
2 500 ohms 3 watt, RIS, R16
Claude Lyeons
1 300 ohms 20 watt, R17 Bulgin PRI}
(Amplion, Bryce, Dubilier, Graham Farish,
Ferranti, Claude Lyons, Polar-N.S.F.)
1 3-pin plug and socket Belling-Tee 1119
1 5-way connector Bryce
1 Fuseholder complete with 3 amp. fuse
Belling-Lee 1045
4 Shrouded terminals, Input (2), LS (2).
Belling-Lee “B "’
Miscellaneous :—
Scientific Supply Steres
6 length systoflex, 2 ozs. No. 18 tinned
copper wire, etc. Screws:—y4 2BA {in.,
34 6BA }in., 22 4BA }in., 12 6BA {in,,
all with nots and washers,
Metal baseplate with mounting screws B.T.S.
Valves :— :

2 MHL4, 1 MUi2 Osram or Marconi

2 PP5/400 Mazda
1 460BU Cossor
FEEDER UNIT
1 Tone correction choke, L B.T.S. WWi
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densers in series with C17. The assembly
of the components, wiring and opera-
tion of the amplifier and its feeder-umit
will be fully dealt with in next week’s
issue.

The amplifier with the
mains equipment is built -
on a steel chassis.

“ Fixed Condensers

1 0.015 mid. Tubular,” C21 T.C.C.300
1 0.05 mfd. Tubular, €22 T.C.C.250
2 0.1 mfd. Tubular, €19, €25 7T.C.C.250
1 0.25 mid. Tubular, C20 T.C.C.250
1 0.5 mifd. Tubular, €17 T.C.C.25¢0

3 50 mfds. 12 volts DC working, Electrolytic,
C16, €23, C26 T.C.C. “FT " or ““AT "
3 8 mids. 450 volts peak working, Elec-

trolytic, C18, €24, €27 T.C.C.502
{Dubilier, Ferranti, T.M.C.-Hydra, Peak,
Polar-N.S.F.)
Resistances

watt, R20, R26, R31
Bulgin HW3'
1 3.000 ohms § watt, R24 Bulgin HW7
8 50,000 ohms { watt, R21, R22, R23,
R27, R28, R30, R32, R33
) . Bulgin HW23
1 500,000 ohms } watt, R25
Bulgin HW31
1 2 megohm { watt, R29 Bulgin HW34
(Amplion, Bryce, Dubilier, Graham Farish,
Ferranti, Claude Lyons, Polar-N.S.F.)
1 Volame control 0.25 megohm + 0.25 megohm
R19 Dubilier ** Fadover ™’
1 4-way connector, light type Bryce
1 5-way cable with twin 70/30 leads and 5-pin
plug Goltone
Valve holders 5-pin (without terminals)
Clix Chassis Mounting Type V1
2 Switches, Double-pole, five-way, with knobs
B.T.S. C125
3:pin plugs and sockets Belling-Lee 1119
3 Shrouded terminals, Output (2) Earth
Belling-Lee B "
Miscellaneous :— Scientific Supply Stores
2 lengths systoflex, small quantity No. 18
tinned  copper wire, etc. Screws:—16
‘GBA lin., 2 4BA %in., all with nuts.

3 2,000 ohms §

(5]

~N

Metal baseplate with mounting screws B.T.S.
Valves :—
1 41MH, metallised Cossor
2 Dy Ferranti
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New Electron Multipliers

HIGH.POWER HF GENERATORS DEMONSTRATED

ECENT advances in * multipactor” tube design, announced by P. T.
Farnsworth before the Institute of Radio Engineers in New York
on March 4th, make it possible to generate kiloiatts of power in a * cold-

cathode

tube, at frequencies as high as 300 megacycles.

Applications

of the new tubes in oscillators and radio-frequency amplifiers give efficiencies
not possible with conventional hot-cathode thermionic tubes.

EW tubes, capable of producing
several kilowatts of high-fre-

quency power without the aid
, of a hot filament, at frequencies
even hlgher than the ‘‘ ultra-high *’ region,
‘with efficiency as high as ninety per cent.,
were demonstrated in New York on
March 4th by Philo T. Farnsworth, Vice-
president in Charge of Research of Farns-
worth Television Incorporated. Following
closely on the heels of a paper delivered
by Dr. V. K. Zworykm on Electron Multi-
pliers (see report in The Wireless World,
November 22nd, 1935), Mr. Farnsworth’s
demonstration held wunusual interest
because, while using the same basic pheno-
menon, his tubes perform in a manner
quite different from those of Dr. Zworykin
and lead to results quite as spectacular and
perhaps of even greater immediate prac-
tical value.
Both the Zworykm and Farnsworth
tubes depend on ‘‘ secondary emission '’ of
electrons from a cold cathode: -

are emitted by. heating the cathdde to a
sufficiently high temperature ; in the elec-
‘tron: multiplier tube ‘electrons are caused
to:bombard the cathode. As each electron
hits ‘the specially prepared surface of the
cathode it liberates from three to ten
"“secondary”’ electrons—that is, the
original electron is multiplied, or ‘‘ ampli-
fied,”” three to ten times. By this method
the electron current in the tube is ampli-

: SECONDARY ELECTRON
. ELECTRON MITTERS
PATH

SECONDARY i
PHOTO-ELECTRI COLLECTOR
OrGEETRIC ELECTRON

EMITTERS

Fig. 1.—Principle of the electron multi-
plier.

fied, and if the newly liberated ‘‘second-
aries”’ are made to strike the cathede
again, each one liberates from three to ten
additional secondaries. By successive
impacts of this kind the electron multi-
plication is made to build up cumulatively
until the original electron impact has been
amplified many millions of times. This

_ In-the con- -
véntional - thermionic valve, the electrons -
" power output.

manner of operation is the basis of all
electron multip‘lier tubes ; it permits ex-
ceedingly great amplification to be ob-
tained in -a’single tube, and because it
amplifies the current directly (without the
necessity for converting the current into a
voltage drop and then amplifying the
voltage, as is done in conventional cir-
cuits), the signal-to-noise ratio of the elec-
tron multiplier tubes is many times higher
than that of the usual valve amplifier. A
tube of this kind has provided several
watts of audio power when its input was a
few microamperes of phetoelectric current;
this feat, accomplished by Dr. Zworykin,
was hailed as a great advance. But the
power output of the Zworykin tubes was

-not more than a few watts, although they
could probably be made to deliver higher
" power. '

Up to Four: Kilowatts

The Farnsworth tubes, on the other
hand, are expressly designed for high-
Three. distinet forms of
‘‘ multipactors,”’ as Farnsworth calls his
tubes, were shown ; their tentative power
output ratings are 200, 1,000, and 4,000
watts. The largest size was about a foot
long and four inches in diameter. This
great. increase in power-handling ability
is based on two factors: the method of
obtaining the electron impacts, which is
described below, and the material nsed in
the cathode surface which emits the
secondary electrons. The surface used by

‘Dr. Zworykin and other workers in the

field of electron multiplication is a casium-
oxide-silver deposited on a silver base, and
is very similar to that used in high-vacuum
photocells of the cesium type. The dis-
advantage of this type of surface is the
fact that it cannot stand high tempera-
tures,. and that it ean be destroyed by
bombardment of positive  ions formed
within the tube; because of these limita-
tions, high-power tubes, which must neces-
sarily operate at high temperatures, cannot
be built using the ceesium-silver surface.
A new material, the details of which are
not yet available, has been developed by
Farnsworth, however, which will operate
satisfactorily up to 1,000 deg. C., and
which will deliver as many secondaries per
electron impact as the casium-silver sur-
face. The material, which is an alloy

By Our New York Correspondent

having a special surface treatment, can be
used even at red heat, making possible
compact and efficient high-power multi-
plier tubes.

The electron multiplication action de-
pends upon many successive impacts of
secondary electrons. Various arrange-
ments have been used to obtain the
required action. In the Zworykin tubes
many separate cathodes are used, each
maintained at successively higher positive
voltage. The original electron, attracted
to the first cathode and liberating several
secondaries, produces an amplified elec-
tron flow, which is then directed to the
second cathode, and so on, each cathode
liberating a current multiplication of from
three to ten times. This action is shown
in Fig. 1. The final amplified current is
collected at the plate and conducted to the
external circuit. The -original electron is
produced by illuminating the surface of
the first cathode, which is photo-electric.

. CATHODES.
TUNED CIRCUIT
SUPPLYING RF
VOLTAGE

» Fig. z—"l‘he new Farnsworth tube in its
elementary form.

In the Farnsworth tube, in its elemen-
tary form (see Fig. 2), only two cathodes
are used, and they are maintained at the
same potential. The electrons are caused
to fly back and forth from one cathode
surface to the other (multiplying as they
go) by applying a-very high frequency
voltage between the two cathodes. First
one cathode and then the other is made
positive by this HF voltage, and the elec-
trons fly back and forth in response to the
pull of whichever cathode is positive at
the time. The central anode is .main-
tained positive at all times by the battery,
and serves to attract the electrons in their
flight. To prevent the electrons being
collected by this anode, in the simple form
of tube, a magnetic field has been used to
direct the electrops away from the anode
and toward the cathodes. In this manner
the number of free electrons inside the
tube is enormeusly increased, until a cloud
of electrons (a ‘* space charge”’’) is formed.
This cloud prevents further increase of
current. (space-charge equilibrium) unless
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New Electron Multipliers— :
it is removed through the anode to the
external circuit.

To do away with the necessity for the
magnetic field, and for other reasons, the
form of tube shown in Fig. 3 was de-
veloped. It consists of an outer cylin-
drical cathode, with the special electron-
emitting surface

Wireless
World

trons from flying clear across the tube,
resulting in improved performance,
especially for radio-frequency amplifica-
tion.

If the HF wvoltage used on the multi-
pactors is obtained from the action of the
tube itself, the result is a self-sustaining
oscillator circuit which takes energy from

turned inward. In-
side is the anode, a
helical coil of wire,
very similar in ap-
pearance to the grid
of conventional
valves. Because of
the open spaces in
this anode, electrons
liberated from the
surface of the cath-

TUNED
GIRCUIT

—

ode can pass across L]
1
1

the tube and hit the
cathode on the other
side, there liberating
still more electrons.
The frequency of the

=

500 -
2,000 VOLTS

LT

%

CATHODE

EMITTING
SURFACE

ANODE
(HELICAL GRID)

HF voltage applied
between the cathode
and earth is so
chosen with respect to the time it takes
the electrons to fly across the tube that
the electrons make many trips across the
tube, each time adding greatly to the
current, before they are finally collected
by the anode. The same space charge
formed in the simple tube of Fig. 2 is thus
formed within the cylindrical cathode and
is eventually collected, at least in part, by
the anode.

A ¢ Thermionic Multiplier ”’

In another form of tube a second
cathode is placed in the centre of the tube
(Fig. 4). This second cathode does not
emit secondaries, but it does emit by
thermionic. emission, being an ordinary
heated filament. The use of this second-
ary cathode, in addition to supplying
initial electrons, is to prevent the elec-

CONTROL GRID

ANODE — ]
| seconpary
EMITTING

CATHODE l

HEATED —
FILAMENT

Fig. 4.—Typical thermionic multipactor
combining thermionic action with electron
multiplication.

Fig.’3.—Arrangement of electrodes in a practical ‘‘ multipactor.”

the battery in the anode circuit and con-
verts it into radio-frequency energy in a
tuned circuit. Such an arrangement is
shown in Fig. 3. The initial electron flow
needed to “‘start the ball rolling *’ is freed
by the shock to the tube when the HT
battery is suddenly connected across it.
Thereafter, the flow of electrons across the
tube is so timed that it gives energy to the
tuned circuit, and, as a result, oscillations
are sustained. Frequencies from as low
as 100 kc/s to as high as 300 mc/s have
been produced by -
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proportional to the input electrons, which
means that some means of controlling the
input electrons must be provided. Two
schemes are available for doing this. The
multipactor may be made in two stages
(both inside a single glass envelope), the
first stage supplying the input electrons
to the second. A diagram of such a double
tube is shown in Fig. 5. The other system
—making use of a more conventional
method—uses a heated filament sur-
rounded by a grid (Fig. 4). The input
radio-frequency energy is applied between
the grid and filament, resulting in a flow
of electrons having the same frequency as
the input, in a manner exactly analogous
to that of the thermionic tricde valve.
The electrons flowing through the grid
strike the surrounding cathode of the
multipactor, which then ~proceeds to
amplify the current by electron multi-
plication, finally delivering the amplified
radio-frequency energy to the tuned cir-
cuit connected to it.  From this tuned
circuit the energy may be fed to the aerial
or wherever else needed. Such HF ampli-
fiers display efficiencies of from 60 to go
per cent.

Future Possibilities

The high efficiency and high-power out-
put available with the new multipactor
tubes indicate that they may become
serious competitors to the now univers-
ally used thermionic triodes. This state-
ment applies especially to the production
of radio power at ultra-high frequencies,"
where it seems certain that the electron
multiplier has many advantages over the
thermionic valve. - The multipactor is

SECOND STAGE
ANODE

(MAY ‘88 TUNED T,

S A TropE °F HARMONIC OF INITIAL
¥ FREQUENCY)
I 4

this method. In the
demonstration before %ﬁ'@x’i
the Institute of Radio _“CIRGUIT
Engineers a one-tube ||
transmitter, consist- ¥

ing of a multipactor,
a single tuned circuit

E-_— ———————— T\

and a HT power
supply, was used to
transmit music on a
carrier frequency of
about 10 mc/s. The
modulation was ob-
tained from a gramo-
phone record, the
modulation  voltage

=

FIRST STAGE
ANODE

FIRST STAGE CATHODE

(PERFORATED TO ALLOW "
REAGH 1

ELECTRONS TO
OUTER SECOND STAGE) =

being applied in the
anode circuit. The
power output of the
tube thus connected was about 25 watts.

Such multipactor oscillators can be
crystal controlled, giving all of the desir-
able frequency stability available in this
system, and at the same time can deliver
very great amounts of power. The fre-
quency is controlled either in the tuned
circuit or by means of a previous driving
stage. ‘ ,

The second practical application of the
multipactor tube demonstrated by Mr.
Farnsworth was its use as .a radio-fre-
quency amplifier. When so used, the
output HF current from the tube must be

Fig. 5.—Farnsworth tube used as an HF amplifier.

essentially an electronic oscillator, in the
same sense that the Barkhausen and mag-
netron tubes are. It depends for its fre-
quency of oscillation on the transit time
of the electrons flying across it, and since
this time can be made very small by high
voltages and small spacings the upper
frequency may -be higher than 1,000
megacycles.

The importance of the new tubes in tele-
vision transmission cannot be overlooked.
Not only do they supply power at the re-
quired high frequencies, but they are
capable of passing the very wide band of
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New Eleciron Multipliers—
frequencies made necessary by high de-
finition visual transmission without at-
tenuation. .

It seems likely, also, that the electron
multiplier principle will be applied to
everyday amplification problems, with
gratifying results. A single multiplier tube
can be made to have a mutual conduct-
ance measured in amperes per volt rather
than in the microamperes per volt of
typical thermionic valves. Likewise fre-
guency conversion, as used in super-
heterodynes, can be accomplished by the
same multiplication principle, providing
conversion gains of 10,000 in a single
stage and thus eliminating the necessity
for IF amplification. Also, because the
output of multipactor tubes.can be made
very rich in harmonics, a single tube may
use a low-frequency crystal contrel and
still supply large amounts of high-fre-
quency power in the output.

The prospect of such revolutionary
developments is not immediate, because
there are many difficulties in the manu-
factire and practical application of the
tubes to be cleared up first. The prepara-
tion of the electron-muiltiplying surface,
on which the characteristics of each tube
depend, must be carried out with great
care to prevent variations; and such fac-
tors as length of life and" other service
requirements must be established. But
there seems to be no doubt that the elec-
tron multiplication principles, as exempli-
fiéd by both the Zworykin and Farnsworth
developments, can be expected to take the
place of the valves now used in.many
important applications, particularly for
photo-electric purposes and ultra-high-
frequency transmission.

Foundations of Short Wave Therapy.

Physics and Technics by Dr. Woligang
Holzer. Medical Applications by Dr.

Eugen Weissenberg. Translated by Jus-

tina Wilson, F.R.C.P. (Edin.}, and Charles
~Dewse, B.Sc. Eng. (Lond.). 228 pages,
53 illustrations and 10 tables.. (Hutchin-
son, 34, Paternoster Row, E.C.4. 12s. 6d.)

S the number of works written in English
on this subject is very limited, the
translation from the German of ‘‘ Grundriss
dér Kurzwellentherapy ’ is very welcome.
The translators have succeeded in producing
a very accurate translation, having overcome
the many difficulties which must exist when
translating a technique, which in this in-
stance is of a pioneer nature, from one lan-
guage to another.

-The book is divided into two parts, Physi-
cal and Medical. The lay-out of the former
is well proportioned.

Anyone studying this subject would no
doubt already possess a knowledge of the
fundamental theory of electrical oscillations ;
nevertheless, some forty pages are devoted to
“ An Introduction to the Characteristics,
Phenomena, and Various Méthods of Pro-
ducing Electrical Oscillations.”” This survey
serves as a very useful refresher to the reader
about to study the subject more seriocusly.
A further 60 pages are devoted to ‘“ The
Action of Electrical Oscillations.”” This sec-
tion is particularly well written, as it in-
eludes a carefully compiled list of electrical
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properties of biclogical materials ; this will
prove of great use to the physicist hitherto
unacquainted with this class of work. The
question of ‘‘ Energy Absorption’’ is ade-
quately dealt with,

With a further 4o pages devoted to the
technics of “ Short Wave Measurements and
Therapy,’’ the reader is thus furnished with
a very comprehensive introduction to the
physical problems. The remainder of the
book, some fifty pages, is devoted to the
medical applications; this is somewhat
comprehensive in its nature, and when
read in conjunction with the bibliography
which appears at the end of the book it

'should provide a fairly complete survey of

the medical literature on the subject, that is
if the reader has access to the various refer-
ences quoted ; but it is anticipated that to
the physician or biologist reading this sec-
tion it may, perhaps, appear disappointing.

A Faithful Translation

For instance, this section is entirely void
of illustrations. This is no fault of the
translators, as the book as a whole is a very
faithful translation of the original German
work. The original includes a list of suit-
able German valves with their charac-
teristics.

The translators, very advisably, have also
included a list of suitable valves manufac-
tured in this country. As a suggestion it is
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thought that it would be less confusing to
the reader to have the equivalent sizes of
condensers in microfarads instead of centi-
metres, a system to which many workers in
this country are not accustomed. Otherwise
the translators are to be congratulated on
their effort. R. W. C.

The Wireless Engineer

The principal contents are given below of
the April issue of The Wireless Engineer.

The- Magnetic Recording of Sound.

Variable Selectivity and the 1.F, Amplifier.
Part 1I. By W. T. Cocking.

The Anede to Accelerating Electrode Space
in Thermionic Valves. By J. H. Owen Harries.

Veltage Mecasurements at Very High Fre-
quencies—II (Concluded). By E. C. S.
Megaw, B.Sc., D.I.C.

Abstracts and References.—Compiled from
the world’s wireless journals.

Some Recent Patents.

Operadie. — The equipment for PA an-
nounced under this name in our issue of
‘March 20th (p. 16, Adverts.) was incorrectly
described as ' 18 watt Power Amplifier’”’ and
‘“18in.  Electrodynamic  Speaker.”’ This
description should read '*One 8 watt Power
Amplifier” and ‘‘One 8in. Electrodynamic
Speaker.”

A New Binaural Deaf Aid

Independent Listening Channels for Each Ear

FNXCELLENT as is the performance of
the modern single-microphone. deaf
aid from the point of view of quality

of reproduction, .there must inevitably be
something missing by comparision with
ordinary listening where there are minute
differences of intensity and phase at the two
ears. .

To simulate the conditions of mnormal
binaural hearing, Amplivox, Ltd., 106,
George Street, London, W.1, have developed
a deaf aid in which entirely separate micro-
phone-amplifier-earphone channels are pro-
vided for each ear. Each amplifier consists
of three stages, and the microphones are of
the piezo-electric type. These are provided
with independent volume controls and are
disposed on opposite panels of a case
measuring less than 12 x 3% x 44 inches. The

HT and LT batteries are housed in a central
compartment, and when it is realised that
space must be found in addition for no

fewer, than six valves and their associated
components, the reduction of the overall
dimensions to the figures given must be re-
garded as no mean achievement,

We have had an opportunity of testing
this instrument under a variety of conditions

" and there can be little doubt that it marks a

distinct advance over ordinary ‘* monaural ”’
deaf aids. The directional effect at distances
up to five or six feet is most striking, and
it is easy for a person blindfolded to point
to the exact position occupied by a speaker
as he moves about the room.

The directional properties of the instru-
ment do not, however, exhaust its virtues.
There is less confusion from room reverbera-
tions with binaural listening and a general
improvement .in naturalness. This is easily
proved by starting with one earpiece
only and then bring-
ing in the other by
turning up the
volume control.

The 2-volt accumu-
lator supplying the
filament current to
the miniature valves
gives 20 hours’ ser-
vice on a charge, and

Amplivox bi-
naural deaf
aid. Separate
microphones
and ampli-
fiers are as-
sociated with
each earpiece.

the HT battery life is of the order of two
months.
the complete instrument is 30 guineas.

We understand that the price of
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et-Making at Hayes

A TOUR OF THE “HIS MASTER'S VOICE"” FACTORY

LAIMED to be the largest of their
C kind in Europe, the ‘‘His Master's
Voice ’ factories at Hayes, Middle-
sex, cover more than sixty acres. With
the exception of valves, every part of an
““H.M.V.” radiogramophone or radio re-
ceiver is made in these factories,

We begin a tour of the works by entering
a stores wherein can be found no fewer
than 1,000 tons of raw material—including

chassis blank goes under a 500-ton press and
comes out with all its holes neatly cut out.

On the way out from the deafening noise
of the Press Shop one comes across a
machine making a completely shaped valve
leg in one single punch. It is fed with a
coil of nickel silver, and in a day of ten
working hours produces a quarter of a mil-
lion legs.

Meanwhile, in the Screw Department
machines are making bolts for the chassis
from the initial rod metal. A heading plant
industriously churns out 7,800 heads for the
short lengths of rod that will eventually
become bolts. At the same speed other

machines successively slot the heads and

put on the thread.

In another factory it is possible to see
how all these parts from the preliminary
unit gradually assume the shape of things
to come. Naturally, the first stage is the
perforation of the bare chassis to take the
various components. The cadmium-plated
chassis emerges from the automatic plating
process room ready to be bushed and fitted
with various small bakelite panels.

All the top deck of the chassis is fitted in
these early stages.

i oy
This riveting machine fixes valve

holders to the chassis.

nearly every known type of
metal—iron, copper, brass, and,
of course, steel.

The first stage in the transi-
tion of the material from its
raw—but thoroughly tested—
state to its appointed place in
the final receiver occurs in the

.. —— A —————

Final adjustments to wide angle loud

speakers.’

Press Shop. Here, during normal produc-
tion times, a million piece parts are pro-
duced per day. A 1,000-ton press comes
down on the tool that ““bangs out’ the
turntables for radiogramophones. The

All present and correct! Components of a
“ Station Selector Ray’’ receiver ready for
assembly.

Between thirty and forty operators share
the work between them of fixing coil cans
and gang condensers, a specific process being
allotted to each operative. At this time,
too, the cable form with its coded colour
leads is dropped into place underneath the
chassis. :

The chassis is now taking shape, passing
on to the continuously moving line where
the soldering girls are waiting to connect
up a certain number of leads. Gradually
all the small tubular condensers are wired
into the chassis, which then emerges, wired
up and ready for its first test. Each chassis
is put on the M.C. (main continuity) tester
for a general check-over of the wiring. No
valves are used at this stage, equivalent
impedances being inserted in all the valve
circuits,  This tester, which is worth an
article on its own, is an ingenious arrange-
ment whereby the whole circuit is succes-
sively explored by switching the single main
meter to each part as needed.

Now follow tests for hum, ganging of

the intermediate frequency, ganging and
tracking of the main gang condenser unit,
as well as exhaustive tests for such effects
as images, sensitivity, selectivity, automatic
volume control, fidelity and top note cut-
off.

Finally, the set’s scale has still to be cali-
brated under a studio test, this being done
not only with local oscillators but on actual
local station reception. The tester puts

Most of the chassis wiring is

carried out on jigs on which

colour-plans of the wiring are
painted.

himself in the place of the even-
tual buyer of the set, critically
trying all the knobs to see they
are properly screwed on and
generally giving it a last look-
over.

The final studio test is carried out on local

oscillations and actual broadcasts. Note the

special cardboard container to prevent
damage to the polished receiver.

Nothing has been said of the cabinet fac-
tory, where the sets undergo spraying.
shellacing, cellulosing and polishing.
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Listeners Guide for the

Outstanding Broadcasts at Home

“YOUTH AT THE HELM.” Owen ﬁarés and Adele ﬁixon in one
of many bright moments in the Globe Theatre production of  the
comedy by Paul Vulpius which is to be broadcast on Monday at 8.1%5

(Nat.) and Tuesday at 7.15 (Reg.).

Jack Melford will take. the part of

Ralph Warrender and Ann Trevor will be the typist.

UT out all music and to-
morrow would still be a
bright Saturday from a broad-
casting point of view. At
II.I5 a.m. a ronning commen-
tary on the Oxford and Cam-
bridge Boat Race will be
broadcast, the commentator
following the race as usual on
the launch ‘‘Magician,” on
which it is hoped this year to
“install a receiver so that the
launch crew can listen to their
own efforts instead of having to
rely on hand signals from the
roof of Harrod’s Depository,
Hammersmith.

At 2.50 p.m. ‘‘Soccer’’
fans, and not a few ordinary
folk, will tune in to the

National programme for the
match between England and
Scotland at Wembley. - George
Allison, the commentator, will
give a summary of the game at
half-time and a commentary
on the second half. England
and Scotland have met on 59
occasions. Scotland has won
27 games and England 18, the
rest being drawn,

At 4.25 there will be a com-

mentary, with genuine ‘‘ sound

effects,”” on the British Empire
Trophy Amateur Race at Don-

ington Park, Derbyshire, the -

commentators - being F, J.
Findon. and- W. Graham
Walker: :
<& > <& .
PICTURE-INSPIRED SYM-
PHONY

A Famous altar - piece,
painted by Matthias Griine-
wald, in the Colmar Museum,
Alsace, inspired Hindemith’s
symphony, ‘‘Mathis der
Maler,”” which the B.B.C.
Orchestra is playing in the
Orchestral Concert at 9.20 on
Sunday under the conductor-
ship of Adrian Boult.

This altar piece, which dates
from 1509, has nine painted
panels which are considered to
be among the greatest in medi-
eval religious art.

<= < <
CONQUERING THE AIR

TrE “*Conquest of the Air ™’
talks have aroused tremendous
interest among listeners, and it
is fitting that the eighth and
last programme, to be given at
10 on Tuesday (Nat.), is to
comprise sound records made

by distinguished experts in
aviation from all parts of the
world. It is hoped that there
will be speakers from Russia,
France, Germany and the
United States. M. Pierre Cot,
many times French Air Minis-
ter, will contribute. We shall
also hear Sir Francis Shelmer-
dine, Director of Civil Avia-
tion; Captain Lehmann, in
charge of Germany’s new Zep-
pelin; Admiral Byrd, the Ant-
arctic explorer; and probably
M. Kokkinaki, holder of the
Soviet altitude record for an
ordinary aeroplane without
oxygen apparatus.
<t < <>

WORDS FIRST, MUSIC SECOND

ARE the words more impor-
tant than the music of a song?
Bruce Sievier's * Words-—With
Music’’ programmes suggest
that they are. The underlying
idea of these short presenta-

‘tions—the next one is on Wed-

nesday at 1o (Nat.)—is to con-
centrate on the lyrical content
of the songs chosen. Mr.
Sievier chooses works by one
dead compeser and two living
composers, and himself relates
the history behind the lyrics.
Next week’s fare: ‘“Love's
Old Sweet Song,” “In Old

‘Madrid,”” and ‘“ Love, Could 1

Only Tell Thee.” :
S

A PLAY ABOUT BLUFF

TrAT delicious satire on
modern business methods,
““Youth at the Helm,” is the
main programme feature in
next week’s programmes. The
play, which is adapted by
Hubert Griffith from the Ger-
man comedy by Paul Vulpius,
had a successful run at the
Globe Theatre a year ago.
Owen Nares was in the leading
part of a young man who, as a
complete stranger, walks into
the *“ Metropolitan Bank ’* and
by sheer bluff dominates the
Board of Directors and negoti-
ates loans which set the wheels
of industry turning. The part
of the young man, Randolph
Warrender, will be taken by
Jack Melford in the broadcast
version ; and the part of that
charming distraction, Dorothy
Wilson, the typist, will be
taken by Ann Trevor (Monday,
Nat., 8.15; Tuesday, Reg.,
7.15).

MAUNDY THURSDAY

PrIOR to Good Friday the
most notable religious feature of
Holy Week is the Maundy
Thursday programme, entitled
" The Passion of Jesus Christ,”
written by Ellis Roberts, which
will be produced on much the
same lines as his successful
Christmas programme, ‘‘ Unto
Us.” It will be of a strictly
devotional character, and the
cast will include Robert
Speaight, Felix Aylmer and
Karen Stanley-Alder.
‘““ LAW AND THE CITIZEN ”’

ALTHOUGH next Wednes-
day’s National lecture is the
seventeenth of the series it will
be the first not given from a
broadcasting studio or in pri-
vate, for on this occasion Lord
Macmillan will be delivering his
lecture, ““Law and the Citi-
zen,”’ to the Royal Philosophi-
cal Society at Glasgow, and it
will be broadcast on the
National wavelengths (8.15).

The National lecture broad-
casts were inaugurated in 1928
when the late Poet Laureate,
Dr. Robert Bridges, delivered
the first on ““ Poetry’’ on Feb-
ruary 28th of that year.
MAN IN THE STREET

WHO is the ““Man in the
Street ’? Many have been the

By courtesy of the “ Daily Express.”

SPICE OF LIFE. Next Sunday’s

talk in this interesting series is

to be given by The-Man-in-the-

Street, who is often known by

his other name : Strube’s Little
Man. (Reg. g.)
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eek

and Abroad ‘

HIGHLIGHTS OF THE WEEK

FRIDAY, APRIL 3rd.

Nat., 8.40, *“ The Crimes of Burke
and Hare.” 10.20, B.B.C. Con-
temporary Music Concert.

Reg., 8.30, B.B.C. Orchestra. 9.30,
Fred Hartley and Novelty Quin-
tet. 10.30, Lou Preager and his
Band.

Abroad

: Stuttga'rt, 7.10, International Music

Festival from Baden-Baden.

SATURDAY, APRIL 4th,
Nat., 11.30 a.m., Oxford v. Cam-
bridge Boat Race. 8.30, Variety,
% Lew Stone and his Band.
Reg., Bernard Crock Quintet. 9.30,
Medvedeff's Balalatka Orchestra.

Abroad.
Hllversum (1), 7.55, Excerpts from
** Boris Godunov ™ (Mussorgsky).

SUNDAY, APRIL 5th.
Nat., BB.C. Empire Orchestra.
7.20, Pianoforte Recital by Harriet
Cohen. 9Oid Ballad Concert
(B.B.C. Theatre Orchestra)
Reg., Celebrity Trio. 9, “ The
Splce of Life,” by *“ The Man in
the Street.”  9Adrian Boult
“ conducting = Sunday Orchestral
Concert.
Abroad.

Vienna, 9.20, New Benatsky Musmal

**The Richest Man in

Comedy :

the World.”:

MONDAY, APRIL 6th.
Nat., 8.15, * Youth- at the Helm."”
Worlf,i Aftairs.. " The_ Lattle

Show. .
Reg., 8, The Story of the Calliope.

9B.B.C. Dance Orchestra. YLes

Allen and his Canadran Bachelors.

Abroad. -
Kalundborg, 7.45, Slav Orchestral .

Music.

TUESDAY, APRIL 7th.
Nat., 7.30, Uncensored Debate on
Films. YViolin Recital by Carl
Flesch. " Conguest of the Air.”
Reg., 7.15, *“ Youth at the Helm.”
‘ﬂB B.C. Dance Orchestra,
Abroad. -
'Berlm (Funkstunde) 7 10 Schubert
- Festival.

“WEDNESDAY, APRIL 8th.
Nat.; ‘Geraldo’s Tango Orchestra.

8. l5 National Lecture by Lord

Macmdlan T Wordr—thh

Musi

Reg.; Les]le Bndgewater s Qumtet
8145, “The Fol-de=Rolk.”
9B. B.Cs Military Band

Abroad.

Toulouse, 9.10, Operetta: * Les
Noces de Jean{xette " (Masse).

THURSDAY, APRIL 9th.

Nat., Carroll Gibbons- and his
Band. 8.40, Maundy Thursday
Programme : * The Passion of
Jesus Chnist.”

Reg., B.B.C. Northem Orchestra
8.40, Radlo Play: “My Lady
Frayle.”  YRoy Fox and hls
Band.

Abroad.

Radxo—Pans, 8.30, Sacred Concert
-.by French National Orchestra
and Raugel Choir.

attempts to run*this elusive
creature to earth, and at last
the B.B.C. claim to have been
successful, for none other than
he is scheduled to speak on
““The Spice of Life’” at g on

‘Sunday (Reg.).

Usually “ The Man in the
Street "’ 1s not supposed to ex-
tract much spice from life: all
allusions to him suggest the
drabbest of existences, but
there may be revelations in
store for us on Sunday.

<5 <& <
¢ FIRST NIGHT ”’ VIA ETHER

ListeNers who  enjoyed
““White Horse Inn”’ at the
London Coliseum two years
ago will need no coaxing to
tune in a new musical comedy
by the same composer,
Benatsky,  entitled  ““The
Richest Man in the World,”
part of which Vienna is relay-
ing at 9.20 on Sunday night.

The only other light opera
events of note are two Lehar
items, ‘‘Frederica™ at 8.45
to-night (Friday) from Radio-
Paris and ‘‘ Wiener Frauen’’
at 6.30 to-morrow from the
same station.

THE *“0.B.’ OF THE

YEAR. The Oxford and
Cambridge -Boat~ Race - -
starts at 11.15 a.m, to-
morrow, and the_B.B.C,
launch ““Magician '’ will
follow in the wake of thef
crews.

isa happy operatxc altematlve‘
to-night in Verdi’s ‘‘Il Trova-

tore”” which Munich is relay-

ing from the National Theatre,~
on the :

at 6 35 Verdi is also-**

B

boxmg champlonshlps from
. Cologne at 9.30 on Sunday
R SO
LOVE-IN FOUSRTEEN

air’’ on Sunday afternoon, = -

Hamburg giving

electrical’ .

records of *‘ The’ Masked Ball”’ : ¢

at 4.30.

Other operatlc high hghts,

next week are Warsaw’s per-

MUSIC IN THE OPEN. The Aalborg Open Air auditorium from
which the Aalborg Symphony Orchestra will broadcast a concert via
Kalundborg from 1.50 to 3.50 on Monday.

PUCCINI FESTIVAL NIGHT
CerTAIN of the shorter operas
are almost invariably per-
formed together, and this is the
case with that interesting
Puccini  triptych, “‘I1 Ta-
barro”’ ‘“‘ Suor Angelica,”” and
““Gianni  Schicchi,””  which
Milan is relaying from the
Royal Opera, Rome, to-night
at 7.35. The first of these one-
act operas Is tragic to the point
of melodrama, the second has
a mystic subject, and the third
is pure comedy. The contrasts

are extremely effective,
““ Gianni Schicchi”” in particu-
lar delighting even those

listeners who find little to praise
in Puccini’s other works.
For the unconverted there

formance of Wagner's ‘‘Fly-
ing Dutchman’’ at 7 on Tues-
day, and Moscow’s concert
version of Mussorgsky’s ‘‘ The
Fair at Sorotchinsk’” at 7 on
Thursday.
< <= <%

RAIDS ON GERMS .

How the Russians are con-
ducting  “‘air-raids’’ on
malaria germs is the subject of
a talk in English from Moscow
to-night at 9.5. The swamps
in which the germs breed are
sprayed by aeroplanes.

< < <

FIGHTING IN GERMAN

A PUNCH on the nose comes
to the same thing in any
language, so listeners may find
fun in the relay of the German

©ance

’European cauntnes ‘each of

‘which” may be regarded as an

-ihdex to. ‘the- natxonal charac-

" ter.
<~ < < .
STRAUSS IN PERSON
RicHARD  STRAUSS, the

. famous German composer, will

himself conduct the perform-
of “his “Till Eulen-
spiegel’s Merry Pranks’’ in the
Cologne studio at 8.40 on Mon-
day.
<> <> <>

ALL RUSSIAN :

DenMARK goes ‘‘All Rus-
sian”’ on Thursday, the whole
evening being devoted to Rus-
sian literature and music. The
festival begins at 5.20 with a
lecture on Russian literature,
followed at 7 by Russian
pianoforte music, and at 7.20
by Tchekov’s ** Three Sisters.”’
At g.15 there will be recordings
of Russian music, and at g.30
till 10.5 Russian songs and
balalaika melodies.

<> < <

MUSICAL CONGLOMERATION

“Mixtum CoMPOSITUM "' is
the queer title of a queer pro-
gramme which Oslo offers to-
morrow night (Saturday) at 7.
Actually it will be a potpourri
of every type of music from the
Chamber variety to cuttings
from the film, ‘' Broadway
Melody of 1936.”” This is a
challenge to the strongest
musical digestion.

THE AUDITOR.
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o New Apparatus Reviewed

NEW AVO OSCILLATOR

OF the many interesting features of the
new Avo Oscillator made by The Auto-

matic- Coil Winder and Electrical Equip- .

ment Co., Ltd., one that will appeal as
much as any to the service engineer is its
very small size, for
6 x 4 x 3in. overall. Yet it is entirely self-
contained and comprises a single-valve HF
oscillator covering medium, long and IF
wavelengths using the fundamental fre-
quencies only, while provision is made for
modulating the output when required. The
one valve, a Hivac midget triode, serves
both purposes. It contains dry-cell LT and
HT batteries, 3 volts for the former and 12
volts for the latter.

Coils with variable iron cores are em-
ployed, and the cores are adjusted during
the calibration of the oscillator to give exact
agreement with the engraved scales, which
are graduated in kc/s. »

New Avo modulated test oscillator.

The . frequency-bands covered by the unit
are 1,600 to 500 kc/s and 280 to 100 kc/s
respectively, the equivalent in wavelengths
‘being 188 to 600 metres and 1,071 to 2,598
metres. )

Whilst fundamental frequencies only are
employed on these ranges, harmonics of the
medium wave-range can be utilised to pro-
vide short-wave signals for testing on the
lower wave-bands of all-wave sets,

The 100/110 ke /s superhet intermediate
frequencies are included in the long-wave
range, so is the 500 kc/s one, but a 465 kc/s
signal can be obtained from a harmonic of
232.5 ke /s in the long-wave range.
" The output is con-
trolled by a variable
attenuator, not cali-
brated, while the signal
can be injected into the
receiver direct or via a
built-in dummy aerial.
There are three output
sockets, the outer two -
are used with the
dummy aerial and the
middle and earth one
when it is not required.
A screened output lead
fitted with crocodile-type clips is supplied.
With the attenuator is ganged the on-off
switch. There is one other switch which in
one position gives a pure HF output, and
in the other a modulated output. Medium-
and long-wave switching is duplicated on
both HF and modulated positions of this
switch for convenience in operation.

We can find no fault with the frequency
calibration, and compared with standard in-
struments very close agreement was found
at all parts of the scale, Although quite
small dry batteries are fitted, the current

-taken is so small that replacements will be

&

it measures only-

. Recent Products of the

needed oxﬂy at long intervals. For exémple,

. the' HT consumption is a shade less than

0.3 mA.
This model costs £5 10s., and at this price
represents very good value for money.

IMPERIAL SHORT-WAVE SIX
JUTISH TELEVISION SUPPLIES, Ltd.,
4 who have been supplying kits of parts
for the Imperial Short-Wave Six since its
introduction,  are now prepared to con-
struct; adjust, test and deliver the set ready
for use. Coincident with this decision, they
submitted to us a receiver complete with AC

power pack for examination and test.
In all essentials the B.T.S. model complies

. with our original specification, for the fact

that some of the components are of different
make ‘is of no consequence whatsoever, as
their characteristics are identical.

Assembly and wiring are both very well
executed, and we have rnothing but praise
for the adjustment and lining up of the
circuits. Its performance could not be im-
proved by any readjustment on our part.

Reporting on its performance is an ex-
ceedingly delicate matter, since it is a
Wireless World design, but perhaps it may
be permissible to say that for several days
short-wave programmes from America
were received as early as 12.30 p.m.
on. wavelengths ' below 20 metres, the
principal station heard being W8XK on
13.92 metres, That the shorter of the short-
waves were particularly good during the
period of our tests is apparent by the ex-
cellent reception of other U.S.A. stations in
this region during daylight. Needless to say,
all the principal European short-wave trans-
mitters have been tuned in at . different
times, and the performance of the set is fully
up to expectation.

The Imperial Short-Wave Six constructed by British Television Supplies.

The price of the receiver complete with
power pack and valves but less cabinet is

£25 108,

T.C.C. WET ELECTROLYTIC
CONDENSERS

THERE is one feature of the wet-type
electrolytic condenser that hithertc has
not been given the prominence it would
seem to deserve, and that is its ability to
act as a voltage regulator in AC receivers.
This is rendered possible by the fact that
the wet type is virtually indestructible,
and voltages much in excess of the working

Wireless World, April 3rd, 1936.

Manufacturers

value only result in inter-
nal flash over and the
passing of relatively heavy
currents until -the valves in-
the set take the load and
bring the voltage down to
the normal working value.
The condenser is not
damaged by use in this
manner, and it serves as a

Improved T.C.C. aqueous-

type 8-mfd. electrolytic

condenser rated for 440
volts DC working.

safeguard to other condensers in the set,
possibly not rated to withstand the initial
peak voltages present between the time of
switching on and the time when the valves
take their full load current from the mains
rectifier. .

The Telegraph Condenser Co., Ltd., not
only condone, but recommend, the use of
their wet-type electrolytic condenser for use
in this manner, and it is also understood
that several improvements have been made
recently in the design.

The- latest models, which are ostensibly
the same in appearance as the earlier style,
have a much-improved power factor, though
the prices remain as hitherto. They are
described as the Aqueous type, and are made
for normal working potentials of 440, 460
and 500 volts DC. The 440-volt models,
Type 8oz, are available in 4-, 8- and 16-
mid. sizes, their prices being ss., 6s. and 7s.
respectively.

The Radio Industry

WELL-PREPARED catalogue dealing

with power transformers of all kinds has
just been issued by London Transformer Pro-
ducts, Ltd., L.T.P. Works,, Cobbold Estate,
Willesden, London, N.W.1o. The series is
exceptionally varied and includes types for
medical and cinema purposes, in addition to
chokes and such specialised products as Wire-
less World multi-ratio output transformers.

R S R N

The latest Mullard Valve, Type PMz2D, is
a high-sensitivity pentode for battery sets.
< <
G.E.C. public address equipment is to be
installed by the Southern Railway at Water-
leo, Portsmouth and Bournemouth stations.
The G.E.C. has also supplied a special receiver
tor use in relaying programmes by the new
Palestine station.
> B> > <
A catalogue describing Clix wall plugs and
adaptors, ‘etc., as used in connection with mains
receivers, is now available from Lectro Linx,
Ltd., 79a, Rochester Row, Westminster, Lon-
don, S.W.1.

<= <m

‘ > <
As in previous years, Exide batteries are to
be used for the broadcast commentary on to-
morrow’s Boat Race.
S < > <>
Control of the vast crowds gathered at South-
ampton Docks for the arrival of the Queen
Mary was carried out through Marconiphone
public address equipment.

< <
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hy Not

y “CATHODE RAY”

NE gets into the way of think-
ing - that the latest invention in
any particular field is an advance
on what came before. Wireless

telephony, in the general view, is an im-
provement on line telephony. Yet if the
order in which they were made available
had been reversed, line telephony would
certainly have been regarded as a great
and valuable improvement upon the wire-
less telephone.

It is much the same with frame aerials.
Once upon a time, when broadcasting was
very. new, nearly ‘

listener with an extra weapon against
interference from other stations. How-
ever selective an ‘‘ open aerial”’ receiver
may be, it cannot possibly cut out inter-
ference on the same wavelength as the
wanted station. But if the directions
from which the two transmissions are
arriving at a frame aerial set make a
reasonably large angle, it is possible to
separate them by turning the frame
around so that it is broadside on to the
interfering station. - It may not then be
actually pointing at the wanted station

—which would be

everybody who
wanted to listen
had to erect an
aerial in the gar-
den. There was a
great trade in steel ,
masts, flag staves, A<

Y the best position to
have it—but it ig
only within, say,
plus or minus 30
degrees off t h e
broadside position

and builders’ poles.
Later, the portable
set came, with a
built-in frameaerial,
and took Britain
by  storm. In

»B that reception falls
off really badly.
(Fig. 1.)

There are several
reasons why this

1928 it was almost
as difficult to sell a
set requiring an ex-
ternal aerial as a
car with acetylene

Fig. 1.—The pair of circles in figure-of-eight
formation is an angular graph showing
relative strength of reception by a perfectly
balanced frame aerial standing in the A B
line and located at its centre.

scheme is not "so
useful as it may ap-
pear. To be really
effective as an in-
terference . excluder
a frame aerial has

Reception of to be much more

larilps. Then, just transmitters situated in the directions A or caréfully balanced

- B is a maximum, and is zero for those in : :

when Zveryb(;fll}j directions X or Y, but drops below half electmcallybthag the

was thoroug Y maximum (as indicated by the inner dotted average broadcast
‘aerial-less’”’ circle) only within the shaded sectors of receiver can man-

minded, some + 30‘;-t lTherngfd a fstfstéog S may be  age. Then here,

- completely relieved of interference from

p eogle startetdd con another X, only 30° apart, without serious OEn the f}? g€ (?f

necing ouidoor weakening of S. {The modern receiver will urope, there 1s

aerials to self-con- compensate for variations in received an unhappily large

tained receivers strength in proportions of hundreds to one.) probability that

and discovered that

the range was enormously increased, and
the background noise (they were all-mains
sets by then) greatly diminished. Eureka!
A great discovery! And since then the
open aerial has almost entirely displaced
the frame variety.

Now that the emphasis, more than
ever, is on an impeccable exterior, with
no loose parts or trailing wires to intro-
duce a discordant note into the furnishing
plan, it seems a monstrously retrograde
step to reintroduce aerial and earth leads!
The importance attached to self-con-
tainedness is certainly not less than it was
eight years ago. And now that even
cheap receivers are so sensitive, the lower
catchment of the frame is not the draw-
back it once was. Further, the con-
stantly increasing number of stations
makes the possibility of cutting out inter-
ference by means of a frame aerial still
more attractive. There must, therefore,
be objections to the frame aerial now that
are substantial enough to outweigh even
these augmented arguments for retaining it.

It is true that the frame provides the

the - interference is
coming from nearly the same direc-
tion as the wanted programme More-
over, the direction which is best - for
receiving most stations is usually quite an
inconvenient one in which- to make a
habit of placing the receiver in the room.

And if stations are spaced around in

different directions the frame aerial ‘be-
comes a bit of a nuisancé when one does
not happen to want to cut any of them
out.

So in the end this directional business
may be more bother than it is worth.

The Designer’s Bugbear

Even the matter of external appearance
is one with regard to which the frame,
although clearing away the outside wires,
introduces problems of its own. To be
reasonably efficient as a collector it is
bound to be fairly bulky. It is an awk-
ward, uncompromising component for the
cabinet designer to enclose along with
everything else. He has to be clever if
he is not to introduce complications for

rame Aerials >
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BACKGROUND NOISE
THE
DECIDING FACTOR

o s st e o o e s

the service engineer as regards dis-
mantling the set. The modern all-metal
chassis introduces yet another thorn into
the problem; the radio designer will have
a lot to say if anybody proposes to situate
the chassis close along the wires forming
the frame aerial. And he is generally
not too thrilled to find it right inside the
frame.

In the Den of Lions

When all has been done that can be
done, the frame is wretched as an aerial.
Even the meanest piece of wire around
the room or over the. w1nd9w~sx]l can beat
it as a colleetor. = And while it is true that
the greatly enhanced ‘sensitivity of modern
receivers renders them less. dependent on
how much the aérial hands to them; that
is only one side of the story, and' the less
important ‘side at that. While’ the frame
is (normally) . indoors, more or less
screened by the walls from the pro-
gramme waves without, it is right.in the
den of lions so far as the rapidly increas-
ing brood of electrical machine noises are
concerned (Fig. 2). Even when they do
not actually originate within (as interfer-
ence from vacuum cleaners, switches,
fans, etc., does), they are likely to be in-
troduced by the house wiring and picked
up with great readiness by the frame.

.Noise is perhaps the most acute modem

problem in radio reception.
Another difficulty is sometimes quoted

Fig. 2.—The frame aerial indoors picks up
very litile of the wanted radiation, which is
largely kept outside by the extenor walls ;
but is very susceptible to interference from
indoor appliances, or external interference
brought in by electric wiring.

against the frame aerial-—that involved in
matching its tuning to the other circuits
so as to allow of effective gang control.
But that is the sort of thing that engineers
are paid to overcome; and they do it if
necessary.
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Why Not Frame Aerials?

Those comparatively few models that
can be bought with frame aerials inside
them are not designed by nitwits who are
ignorant of the foregoing arguments. The
designers have carefully considered the
matter and have decided that there are a
sufficiently large number of people whose

Wireless
World

requirements justify a frame aerial model.
There are even now places where elec-
trical noise is slight, where people do not
live in steel-framed buildings, and do not
want to listen to distant stations most of
the time, but where they are anxious to
have no more wires about the place than
are strictly necessary.

Below

NTIL about Sunday, March 22nd,
there had been considerable visible

sunspot activity, and conditions had
been continuously very good since February
28th, but for the last few days—that is,
from March 22nd until March 24th—only
two sunspots have been visible instead of
the five to fifteen of the past weeks, '
. A direct result of this decrease in activity
.~ may be seen in the falling:off in perform-
“-ance of the higher frequencies (above
15 mc/s), particularly after nightfall. This
effect is ‘more noticeable on some of the
‘broadcasting stations .which use relatively
simple antenne (often merely a vertical
half-wavelength of copper tube attached to
a wooden telegraph pole) than on the com-
mercial telegraph stations, such as those of
the: R.C.A. and Mackay Companies near
- New York, which latter use highly de-
_veloped transmitting arrays.

‘A number of observers have noted from
time to time that, in spite of a maximum
power limitation of 1 kW, quite a number
of the U.S. amateurs in the zo-metre band
put better signals into this country than do
some of the U.S. broadcasters in the 19-
metre region, and one feels sure that this
difference is directly explainable in terms of,
or lack of, high-angle radiation.

Those U.S. amateur stations which give .

the best results here on 20 metres (I am
thinking at the present moment mainly of
the ’phone transmitters) will probably be
found to be equipped with either long-wire

harmonic aerials (of the order of 4A) with -

a major lobe directional horizontally on
England, or to be employing some form of
phased horizontal array.

Starting with Wednesday, March nth
we can now review conditions during the
past fortnight. A very good signal this
evening at 10.45 p.m. was the Boston trans-
mitter WiXAL on 25.45 metres.

Little or no direct advertising is ever
heard through WiXAL, whose broadcasts
appear to be mainly of an educational
character, and we may add here that edu-
cational broadcasts seem to be growing
rapidly in popularity in the U.S.A.

Ultra short-wave reception was logged as
nil on Saturday. During the afternoon
PMA was a very strong signal on 15.5I
metres, and at 11 p.m. HJ4ABA, Medellin,
was a very good signal on 25.38 metres,

At this time only weak signals were being
intercepted from W2XE on 25.36 metres,
and W2XE was also being jammed by
RTM. This problem of Russian interfer-
ence in the broadcasting bands is getting
quite serious, but presumably little can be
done until the Cairo Conference. In the
1g-metre band we have interference to FYA
and GSI from RIM, Tashkent—a position
aggravated by RIM’s over-modulation—and
in the 25-metre band PHI is troubled by
RSV (?) and GSN, and W2XE by RTM.
So far, the 31-metre band is clear, but the

100 Metres

49-metre band seems to be in too bad a
tangle which I will not try to unravel.

Another source of trouble comes from the
key-clicks of stations situated just outside
the bands.

A stranger in the shape of CJRX on 25.6
metres was heard fairly well just clear of
TPA4 at 11 p.m. Saturday, and W8XXK was
rather better on 25 than on 19 metres at this
time,

Quite passable signals were obtained from
W2XE on 13.94 metres at midday on Sun-
day, and even W2XEN was quite good on
9 metres at 7 p.m. At g p.m. for the first
time for some weeks W2XAF was com-
pletely blotted out by LKJ1!

Early Monday evening, March 16th, both
W3XAL and W2XAD were very good, a
temporary improvement in conditions, and
later, at 11.45 p.m., CJRX was again fair
with muffled quality, whilst W2XAF was
excellent, and WiXK f{airly good.
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The Norwegian transmitter LKJ1 again
blotted out W2XAF on Tuesday evening,
March 17th, and it was noted that silence
reigned below zo metres by 11 p.m., except
for that harbinger of spring, the Chilean
transmitter CEA on 17.17 metres.

Nairobi VQ7LO was a fair signal on 49.31
metres at 7.30 p.m. on Thursday, and,
although bothered by static and interfer-
ence, the signal was very steady and of very
good quality.

At 8 p.m. the half-wave of PPH on 12.6
metres was heard at Rg (PJN was also
heard on 12.5 metres at this time on Tues-
day), and it was noted that the floods in
Pittsburgh had put W8XK off the air on
all frequencies. W3XAL had also an-
nounced at 1 p.m, that it, too, was leaving
the air, but in this case in order to con-
duct special transmissions.

By Saturday, March z1st, W2XAF had
been reduced to a poor-to-fair signal at
10.40 p.m., but PRF5 was noted as rather
better than usual, and HJ1ABD was pass-
able on 31.25 metres.

Later, at 11 p.m., our old friend CNR
(Rabat) was heard broadcasting Arabic
music on 37.33 metres at full loud-speaker
strength and quite good quality.

Indications at present are that an im-
provement in conditions will set in about
the end of the month, as it seems unlikely
that the sun will be ‘content with a 1934
sunspot performance in 1936, and an in-
crease in activity and the subsequent general
improvement in conditions may therefore be
expected shortly.

‘“ ETHACOMBER."’

The Multitone “Addaphone”

/i

A Specialised Headphone Attachment

for
Broadcast
Receivers

An automatic volt-
age regulating
circuit prevents
overloading in the
‘“Addaphone’’ unit.

fI'\HIS unit not only enables a deaf

person to listen to broadcasting at a

satisfactory volume level without in-
conveniencing other people, but it also
confers the benefits of *‘ unmasked hearing ”’
which is a notable feature of all Multitone
deaf-aid devices. Briefly this depends upon
the partial separation of the high and low
tones, and their application to opposite ears
so that the subjective masking effect of high
tones by low is reduced.

The instrument is provided with an addi-
tional general tone control so that the
response may be adjusted to the require-
ments of the individual.  There is also a
volume control fitted with a loaded leather
strap suitable for use over the arm of a
chair.

Probably the most interesting feature of
the instrument, however, is the system of
automatic volume control. Anyone who

. has done much headphone listening will

have had the disagreeable, if not painful, ex-

perience of accidentally applying inputs
which have overstepped the threshold of
feeling. In the ‘‘ Addaphone”’ this cannot
happen as there is an automatic current-
limiting device which prevents overloading.
This consists of a bridge circuit, one arm of
which is formed by the resistance of a flash-
lamp bulb. Normally the bridge is out of
balance, but as the iput is increased the
temperature of the filament rises and with it
the resistance, so that the bridge approaches
a balance and prevents a further increase in
the volts applied to the headphoncs. In
practice this scheme works extraordinarily
well, and does not introduce distortion
over the range of volume used under normal

‘operating conditions.

The input circuit to the instrument is
adjustable for matching to high or low im-
pedance extension loud speaker terminals
and leads of ample length are provided
The price of the complete instrument is five
guineas.
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Five-Metre Field Days

Notes for the Guidance of Organisers

By Lt-Col. H. ASHLEY SCARLETT, D.SO.

S considerable interest has been shown lately in 5-metre opera-

tions with apparatus of a mobile character it is possible

that the observations made by the Golders Green and Hendon

Radio  Scientific  Society during last year, and now embodied
tn this article, may prove useful to other societies.

HE eccentricities of reception of
ultra-high frequencies in an
unknown area make it most
necessary . to reduce the vari-

ables to a minima. Reception or non-
reception of signals offers quite a large
enough field of investigation for the most
ambitious. The following points should
therefore be given the closest attention by
organisers of short-wave field days:—
Watches should be synchronised and a time
table of transmissions arranged. It is a good

idea to have a signal on view when the station
is transmitting.

With new receivers it is worth while at first
to test these quite near the transmitter.

Ensure that the frequency to be transmitted
is_ kept constant during the whole period of
operations.

Arrange a rendezvous for a general discus-
sion at the close of the meeting, otherwise
valuable observations are often entirely lost.

The type of transmitter used at these
meetings consisted of a push-pull oscillator
mounted in the centre of a half-wave
dipole aerial, the whole affixed to the top
of a 12ft. pole. The transmitter was
modulated by choke control from an am-
plifier on the ground, and’ the HT supply
of 500 volts obtained from an M.L. con-
verter driven by batterles The aerial
could be pivoted in “any direction and
arranged as a horizontal or as a vertical
dipole.

Fig. 1.—A dipole aerial joined direct to a
tuned circuit with .a remote control was
used with this receiver.

A three-valve super-regenerative re-
ceiver was used at the transmitting station
with a separate half-wave dipole aerial
rigged on 1oft. masts and connected to
the receiver by a 600-ohm impedance
feeder.

Mr. Corfield (5CD) was responsible for
the design and construction ot the station,
which could be erected in ten minutes, and
proved most reliable.

The receivers used by the various groups
representing the following Radio Societies,
Southall, Thames Valley, Northwood and
Southgate, were most diverse in circuit
design and in construction. Unquestion-
ably the most popular circuit was the
super regenerame type, as this was pro-

Fig. 2.-—In order to avoid the use of feeders

the detector circuit was located at the top

of the mast and tuned by the remote mech-
anism shown here.

ductive of easier tuning and greater
sensitivity at low. cost. A great deal of
thought had been given to the design of
the aerial arrangements, as will be seen
by the illustrations reproduced and briefly
described as follows.

The aerial system employed in Fig. 1
consisted of two lengths of copper wire
attached for support to oak rods, each
28in. long, and joined between them is a
four-turn coil of $in. diameter. This is
tuned by an o.ooo0o1 mfd. variable con-
denser operated by a remote control, the
cords of which can be seen in the photo-
graph.

Fig. 3.—A loop of large diameter was used

with this receiver, provision being made to

orientate it in the vertical and horizontal
planes for directional observation.

The dipole can be quickly changed from
horizontal to vertical, and orientated for
directional reception.

From the coil two lin. brass rods are
taken down the inside of a 1}in. diameter
brass. tube and terminated at a small
helical coil coupled to the grid circuit of
a super-regenerative receiver.

Separate and independently controlled
HT supplies for the detector and quench
valves are used. A 1,000 c/s filter is in-
corporated, and this has been .found
efficacious in reducing background noise
when receiving morse signals, the trans-
mitter being modulated by a 1,000 c/s
note.

This receiver was constructed and used
by Mr. Maurice Child and the author.

Remote Tuning Control

In order to obviate the use of an aerial
feeder the receiver used by Mr. E. J. E.
Hubbard, M.I.LE.E., the circuit of which
was similar to that described in The Wire-
less World last year, was constructed with
the tuning circuit and the detector valve
in a separate box, hoisted to the top of
the pole supporting the aerial rods.
Tuning was effected by a thin wooden
rod with a flexible coupling, as shown in
Fig. 2.

A large loop aerial tuned by a small
condenser and with feeders joining it to
the receiver at the base of the support-
ing stand formed the arrangement
favoured by Mr. J. C. Emerson, B:Sc.,
and illustrated in Fig. 3, while a more
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Five-Metre Field Days-—

orthodox dipole system, Fig. 4, mounted
on the receiver, was employed by Mr.
Stevens, of the Southgate Radio Society,
and in Fig. 5 is shown the layout of one
of the receivers, the quench coils of which
can be seen on the right.

. The majority of these sets gave reliable
reception at distances up to 40 miles and
more in favourable country.

The transmitter was situated on high
ground and in very open country near
Ivinghoe Beacon. The weather was very

WE@K@@@ -
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Scarlett, D.S.0., 60, Pattison Road,
Hampstead, N.W.2, at least two weeks
before the day of the meetings, stating
whether transport is available or required.

As an introduction to these meetings a

APRIL 3rd, 1930

lecture on 5-metre reception was given by
Mr. D. N. Corfield at the Regal Cinema,
Finchley Road, N.W.2, on March 25th,
a notice of which appeared in The Wireless
World. ‘

Lisburn

THE new Northern Ireland station at Lis-
4 burn seems to be giving a very good
account of itself. I haven’t yet heard how
the anti-fading aerial is working

Fig. 4.—A compact portable set with a dipole aerial
mounted cn top of the case.

sunny and the atmosphere clear and dry.
The following general observations were
made by the various groups.

After 12 noon signal strength declined,
although the transmitter output was con-
stant throughout the day.

A hill at 100 yards distance and 8oft. -

higher than the transmitter appeared to
have no effect on
reception ‘at  dis-
“tances of from two
to six miles.

Similarly, a range
of hills three miles
away had no effect
on reception at total
distances of five to
ten miles.

Reception to the
north, north - west
and south was re-
ported as R6 at dis-
tances of 20 miles,
but to the east signals
were extremely weak

_ at three miles.

in its own service area, but in
my locality, at a range of just
about 300 miles, it provides an
excellent signal not only after
dark but also in daylight hours.
It comes in actually nearly as
strongly as Midland, though the
latter’s distance is under rco
miles as the crow flies. The com-
ing of Lisburn increases the
number of Regional stations
that I can receive with first-rate
quality and strength to five:
London, West, Midland, North-
ern and Northern Ireland. Lis-
burn must cover a great part of
these islands, after dark at any

"~ rate, and as the Regional pro-
grammes tend to display more individuality
it should give many listeners another string
to their bow. ;

Many of us had a shock a few nights after
its opening when Lisburn.suddenly became
silent' in the middle of its programme.
Luckily there was nothing wrong at the sta-
tion. The trouble was caused by a failure
of ‘the power supply.

 The Thames Valley
Radio Society group
had 'a car receiver
which gave excel-
lent results. They reported good signals
until they entered Fenny Stratford, when
signal strength fell off considerably, but
on leaving the town and built-up area
signals were again received well,

In order to encourage s5-metre work
the Golders Green and Hendon Radio
Scientific Society are organising meetings
on June z21st, July 12th, September 13th,
1936, open to all interested in this aspect
of the ultra-short waves. Two field trans-
mitting stations will be erected, and these

-will work with two or three fixed
stations.

Those wishing to join the party are
asked to write to Lt.-Col. H. Ashley

Fig. 5.—Layout of a five.metre super-regenerative receiver, typical
of the kind used on these field days.

The Queen Mary

I WAS listening to the broadcasts first from

Clydebank and then from Erskine Ferry
of the progress down the river of that wonder
ship the Queen Mary when Mr. George Blake
gave us a picture of all that was happening
during the two ten-minute periods that he
was allowed. I can’t help thinking, though,
that the B.B.C. missed a great opportunity
in not making more of an event which was
of the widest national interest. Surely it
could have been arranged for one or more
stations to give us reports at, say, half-hour
intervals of that amazing journey. It was
very disappointing that the first commentary,
between 10 and 10.10 a.m., had to come to
an end just as the manceuvring of the ship

Random Radiations

By “DIALLIST”

out of the fitting-out basin was coming to
its most critical moments. One would have
liked to hear how they got her across the
river and then worked her round until she
was pointing downstream. The second com-
mentary at 11.50 was also broken off at a
thrilling point; the ship, when it ended, was
just about to enter the Bowling bend, the
most’ difficult part of the whole course. .

= s e

More Monthly Revues

IT is good to learn that the B.B.C. has

had to change its mind about bringing
the Monthly Revues to an end. Mr. Eric
Maschwitz had thought of giving them a
rest for some months, but so great has been
the demand from listeners that they should
continue that o new series will start again
shortly. The B.B.C. has always described
them as being of a more sophisticated
nature than other entertainments of the
kind. I know what they are driving at, but
if you care to turn up sophisticate in your
dictionary you will find that it means ““ to
spoil the simplicity or purity or naturalness
of, to corrupt or adulterate or tamper
with.”’” I don’t know which, if any, of these
processes have been applied to the Monthly
Revues! But they are jolly good entertain-
ment in any case. Nelson Keys has
appeared, I believe, in every one since they
started and I am glad to hear that he is to
continue to give his inimitable performances.

"= T e

The Finest Invention

’I‘HE other day a lay reporter asked that

great scientist, Sir William Bragg, what
he thought was the finest scientific invention
of the past fifty years. He replied without
a moment’s hesitation, ‘' The thermionic
valve.”” Few will doubt that he is right for
the valve has done amazing things for the
world. It has enabled wireless to become
not only a means of communication but also
one of the greatest social and international
forces of to-day. It has made long-distance
telephony over the land line a completely
different thing from what it was but a few
years ago. Most of you will remember that
any call over a distance of beyond about
fifty miles was apt to be faint; but now the
repeater, operated by means of valves,
makes a call from Land’s End to John o’
Groats as clear as a local one. Thanks to
the valve the submarine cable can be used
as well for telephony over great distances
and you can now speak with the greatest
ease to people in any part of Europe. The
short-wave radio-link—due to the valve,
again—has made telephony from one side of
the world to the other an accomplished fact.
Television is another thing that we owe to
the valve and in industry nowadays its uses,
sometimes in partnership with the photo-
electric cell, are legion. There is no saying
what the valve may not do for us in the
future.
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Addis Ababa calls
‘ Wireless World "’
AR news from Addis Ababa
can now be heard clearly
in this country on Sunday even-
ings, when an English bulletin
on 25.09 metres is transivitted
from 21.30 to 21.50 G M.T.

This information was broad-
cast on Sunday last, coupled
with a request for the Editof® of
The Wireless World to publish
the times for the benefit of
short-wave listeners in this
country, from whom reports of
reception will be welcomed.

Correspondence addressed to
The Wireless World and marked
*“Addis Ababa’ will be for-
warded to the station.

During the opening bulletin
on Sunday the speaker apolo-
gised for poor speech quality,
stating that an old carbon
microphone was being used. The
whole bulletin was, however,
-picked up clearly by Mr. H. G.
Dynes, of Chelsfield, Kent,
whose report was the first to
reach us, and by many other
amateurs,

Japan is Fourth
APAN is the fourth country
in the world in the matter of
receiving licences issued. At the
end of December last Japan’s
total was 2,304,479, closely chal-
lenging France with 2,717,387 at
the end of January.

First Radio Taxi

AMERICA recently claimed to

have possessed the first
radio-equipped . taxi, but a
strong challenge is issued in the
Paris radio Press. It is stated
that M. Horace Hurm fitted a
taxi with a “ Lilliputian *’ set
in 1922. He picked up the Eiffel
Tower concerts.

Growing German Set
Market

ONE German radio factory is
supplying over 17 per cent.
of the entire receiving set market
in Europe, excluding Germany,
France, and England. This is
Telefunken, which announced at
a recent Press conference that
they were producing over forty
different types of receiving set
and were conducting export
business to most European
countries, despite restrictions
imposed by Customs’ duties and
foreign exchange regulations.

In countries where imports
from Germany are not possible,
Telefunken factories are being
erected. There are seven of
these—in Italy, Czechoslovakia,
Hungary, Austria, Denmark,
Latvia, and Poland.

EVENTS OF THE WEEK IN BRIEF REVIEW

Amateur Television
in Yorkshire

HE  Yorkshire Television

Association is applying for

a licence to erect an ultra-short-

wave station at Gildersome, near

Leeds, . for television experi-
ments.

World Short-wave Plan

HE Brussels Control Centre
of the International Broad-
casting Union has been officially
empowered to collect short-
wave broadcasting data from all
over the-world. This is the out-
come of the recent inter-
Continental conference in Paris,
when first steps were taken to
unify short-wave practice on an
international scale.

It is probable that the next
year or two may see the forma-
tion of a world short-wave plan
on the same lines as the Lucerne
Plan of Europe.

Two Road Books

WO attractive books for road
users have just been issued

by our publishers. ‘“ More
Sketches by Casque " will in-
stantly recommend itself to all
happy possessors eof the: fi
sketch book by S. €. H. Davis,
of The Autocar.
and white, we have the start-

lmgly humorous trath. abeut‘

racing, rallies, and tna}s. R

The book, price zs.,
able from all booksellers
stationers, or post .free 2s. 3d:

" 12,000

. special -
Here, in black

is obtam-

plete guide to the theory and
practice of tuning for speed.
The price is 2s. 6d. net, or by
post 2s. od.

»

¢« Radio Marconi "’
ADIO MARCONI,” the
new broadcasting station
which is being erected at Mar-
coni’s birthplace, Bologna,: is to
be officially 1naugurated . on
April 21st. )

A Record
CORRESPONDENCE: re-
cord is claimed by -the
Czecho-slovakian station, Brno,
which received: no-fewer - thz-m
letters:: “following the
recent broadeast -of an opera in
Esperanto, viz., *‘ The Bartered

Bride ”’ by Smetana.

Electric Supply in
Birmingham
THE popularity of all-mains
sets - has no doubt led
builders in supply areas to
make more general provision

-for electric lighting in modemn

houses. The wording of a
recent report that the Birming-
ham Corporation Electricity
Dept. was prepared to make
arraﬂgemen '
supply £ current for sadio pur
poses in houses not _already

- wired is,  however, capable “of
3~mxsmterpretat10n '
We now understand the ,POSh;
_tion to. be that an -applicant as oL
- Wireless World will be on- sale’

supplied under statutoty terms.

- Whether the connection” is “in-

Reports of reception from the 3-kW short-wave transmitter at Addis
Ababa are invited from readers of The Wireless World

from 1liffe and Sons Ltd., Dorset

House, Stamford Street,
don, S.E.1.

“* Speed and How to Obtain
It,”” an invaluable book for the
motor cyclist, has reached its
fourth edition and is now a com-

Lon-

tended for lighting or radio or
both, the ordinary connection
fee, including fixing of meter,
etc., is 15s., and there is, there-
fore, no occasion for a special
scheme for a supply of current
for radio sets.  Local dealers

“for- the’»*
. laneous advertisements intended
“for the
- should be received at this.office
- ’not later than first post on
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'AMPERE STAMP. The anni-':

versary of the death -of. the
great electrical ptoneer as to. b
celébrated at his native Lyan
durmg July. Above is the 1

commemorative stamp.’

should make - themselves.” ac-
quainted with the charges for
domestic - installatiens as’ a
whole, together ~ with lighting
and power rates. .

¢ Arabian "’ BrOadcasting'
ADIO-MAROC has opened
its first Arabian studio in
the palace of Dar-si-Said, which
is well known to tourists.

, Easter Holidays

’I‘HE approach of Easter neces-
sitates slight alteratiomns in

our printing. schedules. Miscel-

issue of April 17th

Thursday, April gth.
Next week’s issue of The
on April gth.

Ten-minute Politics

FOLLOWING the example set

in_Great Britain, France is
exertmg great care in the allot-
ment’of broadcast time to poli-
ticians wishing to address the
country before the General Elec-
tions-of April and May next.

M. Mandel, the P.M.G., has
arranged for twenty political
transmissions of not more than
ten minutes’ duration.

“ People’s Set” : A
Misfire

NORWAY'S effort at provid-

ing a °‘ People’s Receiver »’
has failed. Four firms sub-
mitted tenders for the produc-
tion of a standard receiver, but
all four offers were rejected,

" partly for price reasons and

partly because they did not
comply with the technical re-
quirements.

It is understood that a new
appeal will be addressed to the

industry shortly in an endeavour

to emulate the German ‘* Volks-
empfinger.”’
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By Our Special

Correspondent

Those Women Announcers
’I‘WO months ago I suggested

to Mr. Gerald Cock, the
B.B.C. Television Chief, that
variety would be a boon even in
the matter of women television
announcers. - He readily agreed,
and I now understand that two
ladies will alternately face the
scanning apparatus at the Alex-
andra Palace.

Even better news—or is it
only rumour?—is that both of
them are to undergo a period of
preliminary training as ordinary
announcers at Broadcasting
House. In which case they may
be expected ‘“on the air’’ in
perhaps a fortnight’s time.
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Sir Noel Ashbridge Says :

({1 No ”
NO less a person than Sir Noel

Ashbridge, Chief Engineer

of the B.B.C., denies the truth
of one of the most technically
interesting ‘‘ stories ’’ published
in the lay Press in recent years.
What a pity!

The ‘“news,”” as it appeared in
a journal with a two-million cir-
culation, was that the B.B.C. is
now using ultra-short waves as a
wireless link between Broad-
casting House and the National
and Regional transmitters at
Brookman's Park.

Intercepting Studio Output

. We all know, of course, that .

2

““ultra shorts”’ go out daily
from Portland Place in con-
nection with television experi-

ments -and are picked up on.

mobile vans, sometimes in the
neighbourhood of the London
transmitters ; but the dream of
ourselves enjoying high fidelity
results is shattered.

Fillip for 5-Metre Work

It would have been grand to
intercept the studio output
before it even reached the Con-
trol Monitor at Brookman’s
Park ; indeed, the. possibility of
doing such a thing would have
given a real fillip to the 5-metre
set industry.

¢¢ No Useful Purpose”

Sir Noel, however, considers
that no useful purpose would
be served by such a link, as the
existing cable gives a frequency
range up to 10,000 cycles. No
ultra-short wave link has been
attempted, and (unless the
cable blows up) no such link
will be attempted.

But it was a very good
‘“story.”” -

-~ BROADCAST

BREVITIES

Lisburn Pleases

HE npew Northern Ireland

transmitter is giving quite a
healthy signal in the London
area, without serious interfer-
ence by Poste Parisien, which is
only 7.6 metres up the wave-
length scale.

Belfast is apparently so de-
lighted that remarkably few
reception reports have reached
the B.B.C.—always an indica-
tion that all is well. Itis when
stations fail to please that the
British public spends money on
stamps.

concert or will his impressions
of the programme be merely
reinforced by vision at inter-
vals? Will there be continuous
or intermittent pictures o
illustrate the talks? Will
speakers be profoundly affected
by the thought that they are
being seen as well as heard?

Television Posers

The writer does not venture
to answer these questions, but
hints that their solution will for
a long time tax the powers, no
less than they will engage the

£10,000 ORGAN.- -The new B.B.C. organ for St. George’s Hall is

already in course of erection, and this picture shows the winding of some

of the coils required- for the  all electric *’ ‘action of the instrument.

- Every conceivable ‘ cinema organ effect '’ will be incorporated, though
it will Be possible to use the organ for rendering serious music.

Transmitters Must be

i Hoop-proof *’

AM surprised that more

~fuss has not been made of
the little boy who stopped the
Northern Irish ~ broadcasting
service soon after the opening
of the Lisburn . transmitter.
Apparently his steel hoop. got
out of control,  trundled
through- some railing, and
shorted the power supply.
The minute-and-a-half delay
occurred while the auxiliary
plant was being ““ warmed "’ up.

“The mains cables are now to
be made hoop-proof.”

L I L B |

The B.B.C. Annual

PECULATIONS as to the
future of television are not

the least interesting feature of
the B.B.C. Annual for 1936,
just issued. Will the listener of
the future watch an orchestra
playing throughout an entire

interest, of all concerned. With

which everybody who has pon-

dered these problems will almost
certainly agree.

Pictorial Retrospect

As an impressive pictorial
recerd” of - an impressive year
the Annual would be hard to
beat. A special supplement
deals with the part taken by
King George V in the encourage-
ment of broadcasting, and in-
cluded are the speeches of His
Late Majesty on Jubilee Day
and at Christmas, 1935.

Technical Developments

The technical section gives a
good summary of station de-
velopment to date, with new
photographs of the Maida Vale
studios, the recording equip-
ment, Lisburn transmitter, and
the North Scottish Regional in
course of erection. '

There is a wealth of informa-
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tion so interesting that it would
grip the imagination of people
who have heard nothing of
broadcasting, to say nothing of
those who have. Altogether, an
excellent half-crown’s worth.

N o =) 4
America Takes Up

‘“ Wireless ”’ ,

THE good old word ‘‘ wire~

less’’ has been rather
buffeted of late, which makes it
all the more pleasant to record
that America is now taking up
““wireless’’ in preference to
““radio.”’

And this is why. For a long
time local relay systems have
been miscalled ‘‘network
radios.”” A new system is now
becoming popular, whereby a
central receiving station picks

_ up signals from a distant broad-

caster and relays them by wire-
less to local transmitters of low
power for distribution to lis-
teners in the neighbourhood,
Obviously, it would confuse
everybody to call these ‘ net-
work radios,”” so we have the
‘“Corn Belt Wireless Network *’
which has just been established
in Indiana.

Others are to follow. So_
swings the pendulum.
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Living in the Past

HE first of a new series of
fortnightly talks of high en-
tertainment value will be given
on April 19th. The series has
been given the generic title of
““Living in the Past.”

_The past that the various
speakers will tell of is the past
that is mentioned in none of the
history books. They will de-
scribe the humdrum, day-to-day
activities of the multitude,
which still go on though battles
rage and dynasties totter,

“ All the World’s a Stage ”’

Whatever century we live in
we cannot escape the trivial
activities of living, but though
the act remains the same, the
manner of it changes. It is of
the diiferences in the conduct of
our daily lives throughout the
centuries that this series will
treat.

The talks describe how our
forebears went to the theatre,
how they travelled, how they
took -their meals, how they
gambled and made or lost for-
tunes, how they took their holi-
days at the seaside, carried un
their courtships, and ventured
upon the ever-uncharted seas of

matrimony.
«n “ & =l
Mother-in-Law

BIG BEN is a public bene-

factor in more ways than
one. In a letter to the B.B.C.
an Empire listener writes:
“When my  mother-in-law
listens to Big Ben she is silent
for ten minutes. Carry on with
the good work.”” The B.B.C.
has replied: “We are.”
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responsible for the opinions
of his correspondents

i
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~ The “Radio Companion”

I AM writing to express my appreciation
of the ‘"Radio Companion,”* and
especially when travelling.

At short notice, I had to go to.Italy, and
decided to make up the ‘‘ Radio Com-
panion ' mainly in order to receive the
news bulletin from England, since there is
no free Press in Italy.

This part of the Riviera is screened by
the Alps, and although only being able to
receive on the ‘‘frame ’ London’s carrier
wave, yet by connecting about 6ft. of wire
with crocodile clips to the ““ grid *’ end of
the frame and allowing the wire to trail
along the floor, and ‘‘ earthing ’’ the other
end to the hot-water radiator system of the
hotel, London Regional was received at very
good strength every day without fail.

It was interesting to keep in touch with
England during the journey, but reception
was only really satisfactory while the train
was stationary, owing to extraneous noises.

It is worth while carrying a few feet of,
say, 0.028in. gauge wire as the ‘‘ earth "’
connection, and perhaps a short aerial
helps considerably when the station is a
distant one.

This set is also very convenient, as it
fits in the overcoat pocket, thus preventing
any questions being raised.

As a matter of fact, many people here
who have seen me using this piece of ap-
paratus have mlstaken it for some deaf-aid
equipment.

ROBERT SHUTE, Grad. I.LE.E.

San Remo,

Transmission Quality

R. ELLIS considers that the B.B.C.

Dance Band is in no way deficient in
bass. If that is so, then there are a lot
of transmissions which are overdone in this
region. - It must be one thing or the other!
C. R. MOSCROP.
Aylesbury. :

IN support of Mr. Beasley’s contention
that there is much scope for improve-

ment in the quality of certain-of the B.B.C.

transmissions I append two complaints.

First, with reference to the top cut-off
in the casc of orchestral relays from North-
ern Ireland and South Wales and occasion-
ally from Bournemouth and Edinburgh.
The quality of these transmissions is dull in
the extreme and reminiscent of 2L.O days
and receivers cutting off- at about 4,000
cycles.

Presumably, the orchestras at the afore~
mentioned places do possess triangles, but
a3 at present relayed they are rarely, even
feebly, heard. As a result, the relay is just
as good (or should T say as bad?) with one’s
tweeter disconnected. Is it not time that
the landlines concerned, which are presum-
ably the cause of the trouble, were brought
up to date?

My second complaint refers to the quality
of speech in the news bulletins. Need this

*The details for constructing this receiver
were given in The Wireless World for October
25th, 1935, and further notes appeared in the
issue for November 29th, 1935.

‘of -Blue - Amberols,
_years ago, many of which, when reproduced

be as *“ boomy '’ as it is? In practlcally no
cother B.B.C. transmission is it so bad.
Speech in plays and talks is generally more
natural and in the ‘* Unrehearsed Debates ™
series is excellent. Even in the news
bulletin when a commentator comes to his
microphone and ‘‘ takes over’ from the
announcer a noticeable improvement in
quality is apparent. Why is this? Is the
B.B.C. aware of the importance of thesec

matters in these days of ‘‘quality

receivers? GUY CLAYTON.
Rotherham.

Recording

T was with extreme gratification that I
read your Editorial on the present system
of recording.

There is little doubt that had the ‘‘ hill
and dale’” system been developed with
modern electrical recording there would now
be very little difference in quality of repro-

“duction ‘obtainablé from siich records as

Lompared with broadcasting.

Furthermore, one of the worst of all ‘the
defects in the present - system,” that', of
seriously xmpalred quahty due to rapxd
wear, could be entirely “eliminated. I
have’ at the present time some hundreds
recorded . twenty—ﬁve

on a modern amplifier, by means of duite
‘a poor pick-up adapted with a diamond

_point, are infinitely superior. in’ quality to

similar records of recent date

¢

<
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) expres:ed opinion, and sincerely trust that

we may hope for an carly revival of a

recording system which should never have

been neglected. J. R. WRIGHT.
Canterbury. :

CW Interference
A TYPE of interference with broadcast
programmes which seems totally un-

necessary is that by continuous-wave tele-
graphy. We know that spark transmissions
by ships have such a ““spread’ that they
must interfere; but why should T get CW
telegraphy on Paris PTT, for example
(from a four-letter “ G '’ call)? . And why
the high-speed CW working on Stuttgart
and Beromunster, as another example?
{(Hard to read, but one transmission -ap-
peared to be to OAF from EAA). .

It looks like harmonics; but surely it is
an easy matter to suppress these? Will the
commercial interests explain?

S R. RAVEN-HART.

La Ciotat, France.

Freak Reception
I HAVE a truly remarkable freak reception
‘to report.  The Air Ministry weather
‘forecast from Heston for commercial air-
“craft, ‘which, I believe, is broadcast by
radio- telephonv on about 250 m., was
‘heard here to-day at 2.30 G.M.T., as inter-
ference to the B.B.C. Empire transmxtter
"GSF, on 19.82 m. This must have been
‘a harmonic of the Heston transmitter.
e - .. - If harmonics are

going -to get out like
this it would appear
that the great im-
provement in propa-
gation on the lower
short waves which is
now being observed,
due to the sunspot
maximum approach-
ing, is not going to be
an unmixed blessing.

HEPTODE. -
Singapore,
March 3rd, 1936.

A reader has written
to point out that in a
letter to the corres-
pondence columns
which appeared on
page 250 of our issue
of March 6th, the word
“telewriter ’’ is used
where teleprinter is.
intended.
The accompanying
photograph which he
sends us illustrates the
teleprinter so exten-
sively used to-day.

These Amberols must have been repro-
duced thousands of times by three genera-
tions, and, in spite of being stored like so
much firewood, in cupboards, and without
cases, the surfaces are apparently as perfect
as when new.

I feel certain that countless lovers of
quality records” will be grateful for your

Hunm’ngs Microphone

1\/IAY I point out an error, probably
. typographical, in your article, ‘* Micro-
phones,” by H. B. Dent in the March 20th
issue.

The first microphone illustrated should
be the ‘‘ Hunnings,”” not ‘‘ Hummings,”
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as printed. It was invented by my great-
uncles, the Rev. Henry’ Hunnings and his
brother John, who collaborated in"this and
other experimental work.

Although patented by, and generally
ascribed to the former, the latter, John,
carried out most of the research.

Incidentally, its evolution was at least
contemporary with, and probably prior to,
Hughes’ pencil type.

As early as 1872 my mother spoke
through one of the early models on the
telephone line between the house and the
laboratory, some distance away,

C. EDINGTON SUTTON.

Wimbledon, S.W.19.

5 Metre Activity

THACOMBER’S ”’ note in your issue

of March 6th of increasing signs of

activity on the 5-metre band is encouraging

to those who are working in that part of the
radio spectrum.

I am rather isolated here for ultra-short
wave work, but would be glad to hear from
stations within, say, twenty to thirty mlles
for collaberation in tests.

_ ERNEST H. ROBINSON
o Langmead,” (G-5YM)..
Pirbright, Woking, Surrey.

The Little Nattonals

I NOTE there is again talk of the Li‘tﬂe‘ .

Nationals being extingunished. I sin-

cerely hope that this will not occur until a - -

better substltute than Droitwich. is avall-

able. -
This wish"is" prompted by the- fact tha g
Droitwich " has. a' rather severe cut-off ;in - °

the uppe: Iegjs’cer'f‘ and- the finest quah‘ty,
; Obtainable _from . this.

is not, ﬂa ,fefm;e

statiod. .

.G, A JHL VOIGT

\vx

ramoplio e Motors

THERE ‘afe many’ thousands of pecple we
feel sure who would be glad to purchase
_ a record changer if there were some other
means of operating it than electric supply,
for it must be realised that those who live
in places not fed by electric power cannot
avail themselves of this innovation.
Some time back we wrote to a well-known
British firm, makers of such apparatus, sug-
gesting that a caloric motor (similar to the
well-known KyKo fan) would do the work
admirably, for this could be operated by
kerosene, gas, or, in fact, any form of heat-
ing. . .
gI‘he first reply indicated that this firm
considered the ideéa worth looking into, but
after some months they wrote saying ours
was the only request for such a thing, and,
therefore, not worth considering.

We are inclined to suggest this is rather
a short-sighted policy. How came the first
changer to be marketed? Was it by the
request of a large number of enquiries, or
did the makers put it on the market and
wait results?

With any electric element there is always
a risk of burning out or some breakdown.
Spring motors would not, we think, be too
good; they would have to be large and
cumbersome, and would be costly to manu-
facture. The caloric motor, on the other
hand, is simple, and, we suggest, cheap to.
make. We feel confident if some enter-
prising firm put a caloric drive gramophone
record-changer on the market, such a step
would not be regretted.

Some years ago we saw a table gramo-
phone of, we think, German manufacture,

" 1 strongly

~
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on sale in this country, operated by a
miniature caloric motor, We timed the
running with one fill of spirit; it ran over
fifty recordg, but from what we remember it
was at that time rather an expensive affair.
W. J. D. TRENGOVE.,
Kuala Lumpur, .
Federated Malay States.

Programme Distribution

YOU ask for readers’ views on programme
distribution, together with reception
reports. I must confess that, being accus-
tomed to your firm leadership in high tech-
nical common sense, particularly in respect
of quality of reproduction being the main
objective of .the art of wireless, this leader
of yours struck me with dismay. Here. are
my reasons: '

(1) The service area of any medium-wave
station (approximately 80 miles) in which
fadeless and distortionless reception is
possible, is not appreciably extended after
dark by even very large power increase of
the transmitter.

» (2) From this I deduce that high quality
reception can never be achieved from more
than two statlons Droitwich anid the local
Regional. *

(3) The adoption of more alternative pro-
grammes from more stations must therefore
be- acctimpamed by an inevitable decline in

quality. “AVC- and variable selectivity
“hleve the impossible, and ‘they -~

canpot
" responsxble for this proposed p}an
volve this sacrifice.

sue appears quite clear—either
'rogramme material should be -+

P
V further d1v1ded among more stations; there-

by - re“ducmg the’ choice of mateiial by ‘thie .
-discerning lsterier, “or ‘the “best = miaterial

- ... should continue .to6 be: radiated by two

T

‘statio g good reception in each area.
urge the latter,

‘Finally, here near Portsmouth, there is no
true alternative to Droitwich, forv all the
Regional programmes fade hopelessly,
accompanied by severe distortion after dark.
The worst offender is London Regional. Let
us first strive to obtain one alternative pro-
gramme! G. W. HARPER,

Havant. Lieut.-Comdr,

I MUST endorse everything Mr. A. K.

Gordon writes in his letter published by
you in The Wireless World dated March
6th, re alternative programmes from more
distant stations.

I am situated eighteen miles from Char-
ing Cross, on the banks of the Thames but
about 300ft. above sea level. During day-
light the West and North Regionals give
good programme value, apart from the
Locals. Scottish is usually lost under a
heavy cloak of atmospherics.  After dark
the Scottish Regional gives the best pro-
gramme value of the three being almost free
from fading, but the North and West fade
so badly that at times their signal is com-
pletely lost under the prevailing atmo-
spherics.

The Midland Regional is useless as a pro-
gramme at any time owing to electrical in-
terference from gas cleaning plant at a fac-
tory over a mile away. (This has been with
us for three years.) On one occasion an
aerial 100ft. high was temporarily rigged
up here and daylight reception was possible
above the interference from Midland, but
after dark fading again caused the signal to
fall below the prevailing interference,

I must disagree with you when you state
that f10-£12 can purchase a superhet with
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AVC which will overcome the fading. This
may be true when a mains supply is avail-
able, but in this district electnicity is scarce
and battery sets are very prominent. It is
my experience of battery sets that three pre-
detector stages are necessary to obtain any-
thing like the requisite gain control. This
necessitates a minimum of five valves, and
I have yet to find a well-designed battery
set of this size under f1s5-£18.

Mr. Gordon suggests that there are mil-
lions of licence holders who cannot afford
410-£12 for a set. I have yet to find the
labourmg man earning 50s. or considerably
less a week who has not got a set.costing
£10-£20 and not more than two years old.
But conditions are far superior in the
southern industrial area to those prevailing
elsewhere.

As a final note I must express my welcome
of the B.B.C.’s new late evening pro-
grammes, more particularly the late
““ News.”” There are an enormous number
of shift workers in this district who arrive
home from work about 11 p.m. It is also
useful to hear the latest before going to bed.

Greenhithe, A. W. GRIMSEY.

Kent,

I AM sending you these notes in response

to your Editorial. As T am situated
pretty far North,: the position“as regards
reception of the B.B.C. stations is prob-
“ably:a good deal worse than that of the
. great majority of listeners.

First let. me say that for some years past
I have concentrated on quality, as far as
-a reasonable amount of long—dlstance recep-
tion  permits, and'am now using a 1936
Monodlal ‘Super - coupled to- an autophase
sand push-pull amplifier and a Voigt
domestic speaker.

With this equipment all the B.B.C. 50 kW
stations and the synchronised Nationals,
and, of course, Droitwich, can be received
to a moderate extent in daylight in the
winter. I do not yet know as to summer
conditions.

There is bad fading on some, and one
could not call it absolutely reliable recep-
tion. North Regxonal is generally the best ;
on the others noise ratio is apt to be trouble-
some., These remarks do not, of course,
apply to the two Scottish transmissions,
both of which are perfectly reliable.

At night, however, they are all easily re-
ceivable at excellent signal strength apart
from the inevitable fades, and I can even
open out the.selectivity control to some
extent on most of them.

The synchronised Natxonals although giv-
ing fair signal strength, are:not very much
use here for reliable quality, as, due no
doubt to the reflected waves coming {rom
different distances, - there are some weird
distortion effects at times. .
. Droitwich is, unfortunately, not very re~
Jiable for quahty, and fades at times. = -

--On breadcasts which originate- in the
,South I frequently tune in to the trans-
mitter which is radiating the original, and
by so doing very often obtain much im-
proved quality. Possibly: this is due to im=
perfect land-lines.

If the 50 kW stations were increased to
100 kW or thereabouts, as most of the prin-
cipal Continental stations have been, it
would result in a greatly improved service
to the country as a whole and would ex-
tend the service area of each transmitter,
bringing the possibility of high-quality re-
production within the reach of a greater
number.  Alternative programmes might
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thus be extended somewhat. Even now,
however, there are very frequently alterna-
tive programmes on the various Regionals
in the evenings, which is, after all, gener-
ally the chief and often the only possible
listening time for most people. X

At the same time, the alternative pro-
gramme idea might easily be overdone,
especially in the daytime. Much increase in
this direction would involve a gquestionably
justifiable increase of expense on what
would for the most part be mediocre talent.

On this question of power one feels that
our country is getting left behind some-
what. If the B.B.C. say they cannot afford
it, then surely a greater proportion of the
licence fees should be allocated to them.
The country is paying a large sum and has
a right to the best possible service, and
whatever proportion of the licence receipts
is necessary for the purpose should be forth-
coming. This, I feel, is a moderate view!
In addition to increase in power, one could

Wireless
World

suggest many other improvements. I put
forward two: the provision of the best
microphones for all transmissions, and the
more frequent engagement of really good
talent to speak, sing, or play before them.
I gather that the difficulty about the latter
is that the fees are not sufficiently attrac-
tive.

One other suggestion: Plays, films, and
books are criticised publicly in the general
Press. Why not broadcasts? No doubt this
is a little difficult, but I should like to see
something of this nature done, not only as
regards the performance, but as to ils
delivery to the listener.

It would be a pity if there should be a
slowing-down of progress, and plenty of
publicity is generally the best way to keep
things on the move.

If I bave rather wandered from the point,
I apologise, but the whole subject appears
to me to hang together.

Forfar. JOHN OGILVY.

PARMEKO
EQUIPMENT
Well-designed -
Apparatus

Suitable for
Home Use

a precise definition of a home recorder,

as a large percentage of the apparatus
evolved for recording sound could be so de-
scribed, for it can be acquired by anyone
to whom the initial cost is of no conse-
quence. A price limitation seems hardly
practicable at this stage of development, so
in an arbitrary classification we might be
justified in including all apparatus that will
operate from wireless receivers and ampli-
fiers of the type designed for ordinary broad-
cast reception. ’ ‘

IT is by no means an easy matter to give

RECORDING

Thus, The Wireless World Quality Ampli-
fier is quite capable of operating the
recorder, though for best results its fre-
quency characteristic, which is practically
uniform throughout the audible scale, will
require slight modification to match the
characteristics of the cutting head. We
understand that the makers of the machine
will be able to advise interested experi-
menters as to the degree of tone correction

necessary to achieve this end.

Close up of the recording machine.

Within this category, which is admittedly
a wide one, since price does not enter into
the question, can be included the recording
apparatus made by Parmeko, Ltd., of
Leicester, for with an amplifier giving an
undistorted output of about four watts per-
fectly satisfactory records can be made.

The recording machine and
its motor are embodied in
two separate units joined to-
gether by a driving shaft
with flexible couplings. Solid
tealk cabinets are used for
both  units. The former
comprises a gear box, turn-
table, cutting head, and
traversing mechanism, while
the latter houses a heavy-
duty synchronous electric
motor. An endless rubber
belt drives the traversing
mechanism from a three-
speed pulley on the turntable
spindle, the three ratios avail-
able giving respectively 83,
95, and 120 grooves to the
inch on the recording disc.

A steel worm driven from the belt pulley
by a two-to-one reduction gear propels a
cast gunmetal carriage, to which the cutting
head is-attached, the carriage being engaged

* with the lead screw by a split nat, and re-

leased or engaged by a quick-acting pawl.
The cutting head can be raised or lowered
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by a lever, while the depth of the cut is-
controlled by an adjustable counter-weight.

The cutter has an impedance of 600 ohms,
and is designed for use on cellulose acetate
discs only. It requires approximately six
watts for full modulation, though adequate
amplitude is obtainable with four watts, as
we have found by test.

The amplifier supplied with this apparatus
is a four-stage model terminating in two
PXz2j5 valves in push-pull, and gives between
10 and 12 watts output when fully loaded.
Frequency correction circuits to suit the
cutter are embodied, and, as full correction
is not required for reproduction, for which
three amplifying stages only are usually
sufficient, the change-over switch from re-
cording to play-back automatically adjusts
the frequency response. Separate volume
controls are fitted for all input points,

Recordings of broadcast as well as of
speech were made, and for the latter we u-2d
the Parmeko Junior microphone, a good-
quality carbon model at a reasonable price.

Excellent results were obtained, though
the radio version was somewhat superior to
the microphone recording, which is perhaps
quite natural, for to achieve comparable
quality a really high-grade microphone
would be necessary. However, Parmeko in-
clude a Piezolectric micro-
phone among their various
recording accessories,

The impression gained from our tests wag
that a little too much high-note lift re-
mained on the reproduction side of the
amplifier, for when the records were played
with The Wireless World Quality Amplifier
there was a noticeable improvement in’
general balance. On the other hand, the
correction is necessary for recording as
records made with the Q.A. receiver and
amplifier, uncorrected, but for fitting a suit-
able ratio output transformer, were less bril-
liant than with the Parmeko model. A
corrected Q.A. would undoubtedly produce
a first-class record.

Most noticeable of all was the almost . -
tire absence of surface noise, or needle
scratch. Steel trailing needles were used for
the reproduction.

The whole equipment is a fine engineering
job, scundly made, and capable of hard
wear. ltis AC operated, and comparatively
simple to handle. The one criticism we
venture to make regarding the play-back
side of the amplifier is of small consequence,
as it could be corrected with very little
trouble. i

Prices are as follows: Recording machine
and motor unit, £70; recording amplifier,
£68. Junior microphone and battery box
with table stand, {5 10s. ; and crystal micro-
phone with pre-amplifier, (35.

Recording blanks cost 2s. 6d. each for
double-sided 10in. and 3s, for 1zin. Single-
sided blanks cost 1s. gd. and 2s. each in
10in. and 12in. sizesrespectively. H. B. D.
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

Arranged in Order of Frequency and Wavelength

(This list is included in the first issue of each month. Stations with an aerial power of 50 kW. and above in heavy type)

Station, kofs. | pootiB€ | Metres | KW. Btation. ke's. | poosBe | Metres, | KW,
Kaunas {Lithuania) .. . . R T € ;S A 1935 7 London Regional (Brookmans Park) o] 877 |l 342.1] 50
Brazov (Romania) .. 160 [.......... 1875 | 150 Graz (Austria). (Relays Vzennu) .. o] 886 |.......... 3386 17
Kootwijk(Holland) (Relayaﬂzlversum)( 10k W. 160 [.......... 1875 | 100 Helsinki (Finland) .. .. | 895 ...l 335. 10
till 2.40 p.m.) Hamburg (Germany) . .. o 904 Gl 331.9(-100
Lahti (Finland) 166 |.......... 1807 40 || Toulouse (Radio Toulouse) (France) R IR | ) & 2 328.6f 60
Moscow, No. 1, RW1 (Kommtem) (U SS.R. ) 172 1oovviien., 1744 | 500 Brno (Czechoslovakia) 922 ...l 3254 32
Paris (Radio Pans) {France) . 182 [.......... 1648 80 Brussels, No. 2 (Belgium). (Flemzsh Prog mme) 932 f.......... 3219, 15
Istanbul (Turke o 18751, ......... 1600 5 Algiers, P.T.T. (Radio Alger) (Algeria) .. | 941 {.......... 8188 12
Deutsehlandsenger Zeesen (Germany) I8 1571 80 Goteborg (Sweden), (Relays S!ockholm) | 941 ...l 3188 10
Droitwich .. . o] 200 |o......... 1500 | 150 Breslau (Germany) .. L] 950 Lol 315.8 100
Minsk, RW10 (U.S.8. R. y .. .. o 208 oLl 1442 35 Paris (Poste Parisien) (France) Ve Lo 0989 L, 312.8| 60
Reyk;avxk (Iceland) .. .. | 208 16 Odessa (U.S.S.R.) oo 968 o......... 3009 10
Motala (Sweden). (Relays Stockkolm) P I3 1 T 150 Northern Ireland Reglonal (Llsburn) R T ¥ i A 307.11 100
Novosibirsk, RW76 (U.S.S.R.) .. ..} 2175 100 Genoa (Italy). (Relays Milan) .. o] 986 ...l 304.3| 10
Warsaw, No. 1 (Raszyn) (Poland) o) 224 120 Torun (Poland) 986 |.......... 304.3| 24
Luxembourg .. . .. | 230 150 Hilversum (Holiand). (la EW. till 4.40 p.mo. ) 995 |.......... 301.5| 60
Ankara (Turkey) . .. .. ] 230 1 Bratislava (Czechoslovakia) . 1004 |.......... 29881 13.5
Kharkov, RW20 (U.S. S.R. ) .. o) 232 20 Midland Regional (Drontwwh) .. RS I 1) & T 296.2! 50
Kalundborg (Denmark) .. 238 60 Chernigov (U.S.8.R.) . 1013 |.......... 296.2 5
Leningrad, RW53 (Kolpino) (U.S S R. ) b 245 (ol 1224 | 100 Barcelona, EAJ15 (Radlo Asocmcxon) (\pam) 1022 f....... ... 293.5 3
Tashkent, RW11 (U.SS.R.) . ] oeseal. Ll 1170 | 25 || Cracow (Poland) w022 | 2035 2
Oslo (Norway) 260 |.......... 1153.8; 60 Konigsberg No. 1 (Hellsberg) ( Germ:my) 03 |.......... 291 | 100
Moscow, No. 2, RW49 (stehelkovo) (U S.S. R ) b2 N N 1107 | 100 Parede (Radio Club Pcrtugues) (Portuo‘al) 1031 (.......... 291 5
Tiflis, RW7 (U.S.S.R.) 280 .......... 1071.4| 35 Leningrad, No. 2, RW70 (U.S5.8.R 1040 |.....o... 288.5,. 10
Finmark (Norway) . o1 85 |.......... 845.1| 10 Rennes-Bretagne, P.T.T, (Thourle) (Franee) 1040 |.......... 288.5 120
Rostov-on-Don, RW12 (U. S S R. ) .. 355 f.......... 8451 20 Scottish National (Falkirk) .. 1050 [.......... 285.7| 50
Budapest, No. 2 (Hungary) . . o] 3895 .......... 8345 20 Bari (Ttaly) .. .. PR B T 1+ B O 283.3| 20
Sverdlovsk, RWb (U.S.S.R.) .. .. O T £ T P 800 50 Paris (Radio Cité) (Fra.nce) .. PR I (17 2 280.9 0.8
Banska-Bystrica (Czechoslovakia) . L] 392 |l 765 30 - || Tiraspol, RW57 (U.S.S.R.) .. .. L1068 FoLlLlLL 2809, 4
Geneva (Switzerland). (Relays Sottens) PR B T ) O 748 1.3 || Bordeaux, P.T.T. (Laiayette) (France) PP B (17 (R PO 278.6| 50
Moscow, No. 3 (RCZ) (U.SS.R. ) .. .. ] 401 f.......... 748 | 100 Zagreb (Yugoslavia) .. . . ..1108 |.......... 276.2 0.7
Voroneje, RW25 (U.8.8.R. ) .. .. 4135).......... 126 10 Falun (Sweden) L. {1086 |.......... 276.2 2
Qulu (Finland). . - .. b 431 |l 696 1.2 || Madrid, EAJ7 (Umon Radno (Spam) L1095 Ll 274 10
Ufa, RW22 (U. S.S.R. ) .. . .. | -436 688 10 Madona (Latvia) .. R U5 5 U1 S D, 271.7| 50
Tartu (Estonia) - . e e 517 580 0.5 || Naples (Italy). (Relays Rome) .. P 1 B U7 ' P, 2.1 1.5
Hamar (Norway). (Relays Oslo) .. .. | 519 5718 0.7 || Moravska-Ostrava (Czechoslovakia). . R I § 1 & T 269.5| 11.2
Innsbruck (Austria). (Relays Vwmm) . 519 {.......... 578 1 Fécamp (Radio Normandie) (France) PO 0 8 § - 2 O 289.5! 5
Ljubljana (Yugoslavia)- - .. R % A R " 589.3 5 Alexandria (Egypt) .. .. P22 fl 287.4] 025
Viipuri (Finland) . . .. 527 |.......... 569.3! 10 Newcastle .. .. R [ ) . D 26874 1
Bolzano (Ttaly) e e .. ] 536 I.......... 550.7f 1 Nyiregyhaza ( Hungar ) . L1122 |l 267.4| 6.2
Wilno (Poland) . v .. .| 836 |.......... 5569.71 18 Horby (Sweden). (Relays Stockholm) S IS 9 1 I DO, 265.3| 10
Budapest, No. 1 (Hungary) . .. ] 546 |.......... 549.5| 120 Turin, No. 1 (Italy). (Relays Milan) AR 0 ¥ I 1 O 2832 7
Beromiinster (Switzertand) .. .. P TR < 1L I 539.6] 100 London National (Brookmans Park) R B0 B T T R 2611 20
Atblone (Irish Free State) .. .. R L1 T P 531 ! 60 || North National (Slaithwaite) .. L1149 (oLl 2614 20
Palermo (Italy) R T ;1> T 531 4 West National (Washford Cross) .. 1149 |.......... 26111 20
Stuttgart (Muhlacker) (Germany) .. RV R 7L T P 522.6 | 100 Kosice (Czechoslovakia). (Relays Prague) 1158 |[.......... 259.1 2.6
Grenoble, P.T.T. (France) .. .. O B 5148 15 Monte Ceneri (Switzerland) .. 1167 |.......... 257.1| 15
Riga (Latvia) . . .| B83 .......... 5146 15 Copenhagen (Denmark). (Relays Kulundborg) 1176 {.......... 255.1| 10
Vienna (Blsamberg) (Austna) . .. 592 |.......... 506.8{ 100 Kharkov, No. 2, RW4 (U.S.S.R.) .. 1185 (.......... 253.2| 10
Rabat (Radio Maroc) (Morocco) .. o) o601 f.......... 499.21 25 Nice (La Brague) (France) .. .. ORI S E- 1 T (R 253.2| 60
Sundsvall (Sweden). (Relays Stockholm) .. 601 |.......... 499.21 10 Frankfurt (Germany) . 195 251 25
Florence (Italy). (Relays #ilan) - . 610 |.......... 4918 20 Prague, No. 2 (Czechoslovakla) .. U D V2 ” S DR 249.2 5
Cairo (Abu Zabal) (Egypt) .. 620 [.......... 4839| 20 Lille, P.T.T. (Camphin) (France) .. .. | 1213 2473 60
Brussels,No. 1 (Belgium). (French Programme) 620 J.......... 4839 15 Trieste (Ltaly) .. .. .. .. .o 1222 24551 10
Lisbon (Bacarena) (Portugal) . 629 Gleiwitz (Germany). (Relays Breslanw) .. | 1231 243.7 5
Trondelag (Norway) .. .| 629 Cork (Irish ¥ree State). (Relays Athlone) .. | 1240 2419 1
Prague, No. 1 (czechoslovakla) . 638 Swedish Relay Stations N . .. 1 1240 1
Lyons, P.T.T. (La Doua Tramoyes) (France) 648 Saarbriicken (Germany) .. .. .. 1249 17
Cologne (Langenberg) (Germany) .. 658 Kuldiga (Latvia) . . .. oo | 1258 10
North Regional (Slaithwaite) 668 A Rome, No. 3 (Italy) .. .. .. .. | 1258 1
Sottens (Radlo Suisse Romande) (Swttzerl&nd) BTT |l 4431} 25 San Sebastian (Spain) .. | 1258 1
Belgrade (Yugoslavia) 686 |.......... 437.3 2,5 || Niirnberg (Germany). ( Relay.s M 'umch) .. 1267 2
Paris, P.T.T. (Palazseau Villebon) (France) 695 {.......... 431.7| 120 Juan-les-Ping (Radio Céte d’Azur) {France) | 1276 0.8
Stockholm (Sweden) . . 704 ...l 426.1| 55 Christiansand and Stavanger (Norway) .. | 1276 0.5
Rome, No. 1 (Italy) . .. . R 5 & T T 4208 50 Dresden (Germany). (Reluys Lezp:,ag) .. | 1285 0.25
Kiev, RW9 (U.S.S.R. ) . . o] 722 il 415.,5| 36 Aberdeen . .. | 1285 1
Tallinn (Esthonia) .. R T £ 3 R A 4104 20 Austrian Relay Statxons . .. .. 1294 0.5
Madrid, EAJ2 (Radio Espana) (‘Rpam) R I & 3 R I 410.4 3 Danzig. (Relays Konigsberg) .. .. | 1303 0.5
Seville (Sp&m) S T £ 1 S 410.4 5,5 || Swedish Relay Stations . .. .. 11312 1.25
Munich (Germany) .. R I 211 T D 405.4| 100 Magyarovar (Hungary) . .. .. 11321 1.26
Marseilles, P.T.T. (Realtor) (France) R T 7 I D 400.5| 90 German Relay Stations . .. .. 1 1330 2
Katowice (Poland) .. PR B £:1. S 395.8| 12 Montpellier, P.T.T. (France) .. .. | 1339 0.8
Scottish Regional (Falkirk) . .. R I £ S SO 391.1| 50 Lodz (Poland) . 1339 1.7
Stalino (U.8.8.R.) ] T8 3866 10 Dublin (Irish Froe State) (Rela Y8 Alhlone) 1348 0.5
Toulouse, P.T.T. (Mnret (Franee) R S & {: T NP 386.6 | 120 Milan, No. 2 (Italy). (Relays Rome) . 1357 4
Leipzig (Germany) .. . L 18 ...l ....| 38822} 120 Turm No. 2 (Italy). (Relays Rome) .. | 1357 . 0.2
Barcelona, EAJ] (Spain) .. .. .. 795 7.5 || Basle and Berne (Switzerland) . L1375 Lol ... 218.2 0.5
Lwow (Poland) .. .. 795 16 Warsaw, No. 2 (Poland) .. .. L. 1384 L. L..| 2168 2
West Regional (Washford Cross) .. .. 804 50 Lyons (Radio Lyons) (France) . R D : 1 X S 215.4 25
Milan (Italy) .. .. . .. | 814 50 Tampere (Finland) .. . o420 ool 2113, 0
Bucharest (Romania) 823 . 12 International Common Wave .. L1420 Ll 209.9 0.5
Moscow, No. 4, RW39 (Stalma) (U.S.S.R.). ] 832 jioLii..l. 360.6 | 100 Miskolc (Hungary) .. .. . 4438 |l 208.8 1.25
Berlin (Germany) .. 841 |.......... 356.7| 100 Paris (Eiffel Tower) (Fra.nce) .. .. | 1456 |........ .. 208 20
Bergen (Norway) e .. .. .. 850 f.......... 352.9 1 Pecs (Hungary) .. .o 1465 (...l 204.8 1.25
Softa (Bulgaria) . .. .. .. 850 |.......... 3529 50 Antwerp and Courtrai (Belomm) .. .. L1465 |l 204.8 0.1
Valencia (Spain) .. o] 850 ...l 352.9 3 Bournemouth . . .. .. P I T T DO 203.5 1
Simferopol, RW52 (U, SSR. ) .. o] 859 .......... 349.2| 10 Plymouth . . Lo 1474 Ll e 2035, 0.3
Strasbourg, P.T.T. (France) .. P - ¢ T 349.2 | 100 International Common Wave . L1492 Ll 201.1 0.5
Poznan (Poland) .. . .. .| 868 ...l 3456 16 International Common Wave .. 1500 ...l 200 0.25
Liepaja (Latvia) .. .. .. L1737 Ll . 173 0.1

NOTE.—Since the publication of the previous list alterations have been made to the following stations: Moscow No. 1 (US.S.R.).
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SHORT-WAVE STATIONS OF THE WORLD

Arranged in Order of Wavelength and Frequency

(N.B.—Times of Transmission given in parentheses are approximate only and represent G.M.T.)

3 . Call Station, Tuning Metres. | kc/'s. Call Station. Tuning
Metres kcfs Sign. Pogitions, Sign. Positions.
5.0 4,000 | CT2AJ Ponta Dclgada (Azores). Wed., Sal., {.c......... ...} 38.5 8.214 | HCJB Quito (Ecuador). (Daily exr. Sun., Mon.
. v M‘fz.oo to 0% " 00 ¢ 34.29 | 8,750 | ZCK H 00'? - Odgj ?u%)ga]'i“léoog;t'li”i)oo )
70.2 4,273 | RV15 {harbarovek (U.8.8.R.), (Daily 06. 0 [ovaeiiiirainie, . » ong Kong (China). iy 10.00 {0 14.00.
14.00. ¢ ) 4 32.88 1 9,125 | HAT4 Budapest (HHungary). (Saf. 23.00 to 24.00)
67.111 4,470 | YDB Sourabaya (Java). (Daily 03.30 to 06.30) 31.8 9,428 | COCH Havapa (Cuba (Daily 16.00 to 17.00,
68.31 | 5,145 | OKIMPT | Prague (Czechoslovakia). (Ezperimental) ,22.00 {0 23.00, 01.90 o 02.00.
51.28 ] 4,850 | YVSRMO Marax%it))o (Venezuela). (Daily, 22.00 {o 31.56 ) 9,500 | PRFS ngsdes .)lanelro (Brazil). (Daily 22.30 lo
60.60 | 5,930 | IIJ4ABE | Medellin (Colombia). (Deaily, 16.30 {0 |...............|| 31.55 | 9,510 | GSB Empire Broadcasting
18.30, Sun., Twues., Thurs.,, 23.30 lo 31.54 1 9,518 | VK3ME Mclbourne (Australin).  (Wed. 16.00 fo
03.00 also.) ) N 11.30, Sat. 10.60 {0 12.00.)
50.26 | 5,965 | IVJ Vult(i)cg(x)l (?iityi (Daily 19.00 {0 19.15, Sun, {...cvveennie.. il 31.48 1 9,530 | LEJ1 Jel]ibyoéx\{oriv‘;a%).) (Relays Oslo.} (Daily Crereieniae.
.00 also. .00 {0 13.00,
50.16 | 5,980 | HIX Trajillo (Domenica). (Daily, 12,00, Sun. |..iviveernns 31.48 | 9,530 | W2XAF { Schenectady. N.Y. (U.8.A)).  (Relays [..ccoveivuninnn
00.33 also.) WarY.) (Daily 23.30 to 04.00, Sat. 19.00
50.00 | 6,000 [ X¥EBT Mexico Citv (Mexico). (Daily 00,00 {0 09.00.) [...... {o 22.00 aiso.)
X ,00 RWJ59 Moscow (U].8.8.IR.). (Relays No., 1 Sin.) Ceveerrreaes 31.45 | 9,540 | DIN Zeesen (Germany). (Daily 08.45 10 12.15, {.veieirvennnns
(Daily 20.06 o 23.00.) . 13.00 #0 16.30, 22.15 (o (3,30.
49.05 | 6,005 | VESDN Montreal (Canada)., (Daily 04.30 {0 05.00) |....cocvnuennns 31.38 | 9,560 | DJA chsen_((jcrmany). (Daily 13.00 {0 16.30, |....cvireeinnis
49.95 | 6,005 | HISABH | Bogota (Colombia) ... N 22.15 o 02.00. )
49.92 | 6,010 | COCO Havana (Cuba). (Daily 21.60 to 23.00, |... 81.36 | 9,565 | VUB Bombay (India), (Sun, 13.30 0 13.30, |.cevvvernrensnn
01.00 to 03.00, Sun. 04.30 fo 06.30 also.) : Wed., Thurs., Sat, 16.30 20 11.30, ¢rregular
49.85| 6,018 | ZH1 Singapore (Malaya). (Mon., Wed., Thurs, Mon,
23.00 10 01.30. Sun. 03,40 1o 05.10.) 31.35| 9,570 | WIXK Millis, Mass. (U.S.A.).  (Relays IWBZ.) |.cucvenennen..
49.83 | 6,020 | DJC Zeesen (Germany), (Daily 22.30 to 03.30, . (Daily 12.00 lo 06.00.)
17.00 10 21.30.) 31.321 9,580 | GSC Empire Broadcasting oo feeens PP
49.75] 6,030 | IP5B Paln;nona Citgrog)c%ntf}%li‘A(%erica), (Daily 81.32 | 9,580 | VK3LR Lyonsdixm;stléggsglmlia)‘ (Daily ex. Suf. {«cocvinnennen
.00 {0 18.00, 01. o ¢3.30. )8.15 {0 12.30,
49.75 ¢ 6,030 | VEICA Calgary (Canada). (Fhurs. 14.00 {o 07.00, 31.28 /| 9,590 | \WW3XAU | Philadelphia, Da. (U.8.A.). (Relays {oooeniiianinnn
. Sun. 17.00 fo 05.00.) ; WCAU.) (Daily 11.00 to 24.00.)
49.87§ 6,040 | WIXAL | Beston, Mass. (U.S.A.). (Sun. 22.00 lo 31.281 9,500 | VE2ME Sydney (Australia). (Sun. 06.00 fo 08.00, |......cccen....
24.00. Wed., Fri. 00.30 fo 01.45.) 10.00 fo 14.00, 14.30 {0 16.30.)
49.67 | 6,040 | W4XB Miami, kla. (U.S.A.) Daily 17.00 to 19.30, 31.27} 9,595 | HBL Radio Nations, Pranging (Switzerland). |..ccovven.nn.. .
22.30 to 05.06.) (Sat. 22.30 {o 23.15.)
49.67 ! 6,040 | PRAS Pernambuco (Brazil). (Daily 20.00 {o 3113 9,635 | 2RO R(;m?) 2(11t5al)3’)- (Tues., Thurs., Sal. 00.45 |.........
.30, 0 02,15,

49.59 | 6,050 | GRA Empire Broadecasting 31.09 | 9.650 | CT1AA Lisbon (Portugal) ... v e .
49.5 6,060 | W8XAL | Cincinnati, Ohio (U.S.A.). (Daily 12.00 {o 31.0 9,677 | CT1CT Lisbon (Portugal). (Thurs. 21.00 to 23.60, [..... .
01.00, 64.00 to 06.00.) Sun. 12.00 {0 14.00.)

49.5 6,060 | W3XAU | Philadelphia, Pa. (U.S.A.). (Relays |...ooovvvrnannn 30.43 | 9,860 | EAQ Madrid (Spain). (Daily 22.15 %o 00.30, |....ccun...... .

WCAU.) (Daily 01.00 {0 04.00.) Sat. 18.60 {0 20.00 also.)
49.5 6,060 | OXY Skamlebaek (Denmark). (Relays Kalund- {............... 29.24 110,260 | PMN Bandoeng (Java). (Sun., 12.66{015.00) ... | .
bol;'g.) (Daily 18.00 {o 24.00, Sun. 16.00 29.04 110,330 | ORK R\é%sgeole)de (Belgium).,  (Daily 18.30 t0 |...............
! . . . -
49.42 | 6,070 | OER2 Vienna Experimental. (Daily 14.00 o |...ccccovenen.. 28.01 {10,710 | JVM Tokio (Japan). (Tucs., Fri., 19.90 lo 20.00)
.00, 27.93 {10,740 | JVM Tokio (Japan). (Twes., Fri. 19.60 {0 20.00.)
49.4 6,072 | CT1AA Lisbon (Portugal). (Tues., Thurs., Sal. |............... 25.6 111,720 | FYA Paris, Radio Coloniale (France). (Colonial
21.30 {0 24.00.) Stn. I£-W.) (Daily 00.00 {o 03.00, 04.00
49.35 6.079 | DJIM Zeesen (Germany) ... cei [ereienaneaenans {0 06.00.)
49.33 | 6,080 | ZHJ Penang (Malaya). (Dailyer. Sun., 11.40 to ) 25.6 {11,720 { CJX Winnipeg (Canada). (Daily 00.60 {0 05.00, {.............. .
13.40; Sun. 12,40 to 14.40) ceressenniians Sat. 21,00 fo 06.00 also, Sun. 22.00 {o
49.33 | 6,080 | W9XAA Chicago, 1l (U.8.A.). (Relays WCLF.) |........cuv.... 03.30 also.)
(Sun. 19.00 {0 20.30.) 25.57 | 11,730 | PH1 Huizen (Holland). (Daily ex. Tues., Wed. |...o.iv..... .
49.33| 6,080 | CP5 La Paz (Bolivia). (Daily 00.45 {0 02.15) |............... 13.00{015.30, Sun., Sat.1016.30.)
49.31 | 6,083 | VQILO Nairobi (Kenya Colony). (Daily 16.00 o |............... 25.53 | 11,750 | GSD Empire Broadeasting
19.00, Sat. to 20.60, Mon., Wed., Fri. 25.49 111,770 | DJD Zeesen (Germany). (Daily 17.00 o 21.30)
10.45 {0 11.15 also, Tucs. 08.00 {o 09.00 25.45 {11,790 | WIXAL Boston, Mass. (U.8.A.). (Daily 23.00 io
also, Thurs. 13.60 {0 14.00 also, Sun. 17.45 00.30.
to 19.00 also.) 25.40 111,810 | 21RO Rome (Italy). (Mon., Wed., Fri. 23.00) ...
49.3 6,085 | 2RO Rome (Italy). (A on., Wed., Fri. 23.00 to {........ vereaas »5.38 { 11,520 ISN Fmpire Broa leasting ...
00.30, 25.36 111,830 | W2XE Wayne, N.J. (11.3.A.). (Relays IV ABC.)
49.26 | 6,090 | VESBJ St. John (N.B.). (Daily 00.00 {o 01.30)... |.......c.uvnne (Daily 20.00 te 03.00.)
£9.26 | 6,090 | CRCX Bowmanville, Ont. (Canada). (Mor., |.vvieeenaninn 25.29 | 11,860 | GSR Empire Broadcasting
Tucs., Wed. 20.00 {o 05.00. Thurs., Fri., 25.27 [ 11,870 | WIXK Pittsburg, Pa. (U.S.A.). (Relays KDK A4.)
Sat. 12,00 fo 05,00, Sun, 18.00 to 02.060.) (Daily 21.30 {0 03.00.)
£8.2 6,097 | ZTJ Johanncsburg (8. Africa). (Daily cx. Sun. .. ...coovenen. 25.23 111,880 | FYA Paris, Radio Coloniale (France). (Colonial
04.30 fo 05.30, 08.30 {o 12,00, 14.00 {o Sta. N-S)) (Daily 16.15 to 19.15, 20.00
20.00 (Saf. to 21.45), Sun. 13.00 {o 15.15, {o 23.00.)
17.30 {0 20.00.) 25.09 | 11,955 | ETA Addis Ababa (Abyssinia) ...
49.18 | 6,100 | W3XAL Bound Brook, N.Y. (U.S.A). (RelaysWJZ) |...covennnnn. 25.0 {12,000 | RW59 Moscow (U.S.S.I). (Relays No. 2 Sin.)
(Mon., Wed., Sat. 22.00 to 23.00, Sai. (Sun. 03.00 1o 04.00, 11.00 fo 12.00,
05.00 fo 06.00 also.) . 15.00 {0 16.00)
£8.18 | 6,100 | WOXF Chicago, 1ll. (U.8,4.). (Daily e¢x. Mon., 12,082 | CTICT Lisbon (Portugal), (Sun. 14.00 fo 16.00,
Wed., Sun. 21.00 {0 07.00.) Thurs. 20.00 {0 21.00.)
49.1 6,110 | GSL Empire Broadcasting 12,235 | TFY Revkjavik (celand), (Sun. 18.40 fo 19.00),
49.1 6,110 | VUC Caleutta (Indis). (Daily 07.06 fo 08.06 12,396 | CT1GO Parede (Portugal), (Swn. 15.00 to 16.30,
wrregular. 13.06 {0 16.36, Saf. from . Tues., Thurs., Fri, 18.00 to 19.15.)
12.36, Sun. 04,36 fo 07.36, irregular 12,830 | NI Rabat (Morocco).  (Sun, 12.30 to 14.00)...
12.36 fo_03.36.) 13.015 { VPD Suva (Fiji). {(Daily ex. Sun. 65,36 to 0:3.60)
49.08 | 6,112 | YV2RC Caracas (Vonezuela). (Daily ex. Sun, 13,635 | SPw Warsaw (Loland). (Daily 16.30 to 17.30.) |....
15.30 to 17.36, 21.00 fo 03.00, Sun. 14,005 ..., . Band of wavelcogths allotted to amatour |........
14.30 {0 15.30.) to transmitters.
49,02 | 6,120 | YDA Bandoeng (Java). (Daily 10.30 {o 15.00) 14,393
02§ 6,120 | W2XE Wayne, N.J. (U.8.A.). (Relays W ABC.) 14,600 | JVH Nasaki (Japan). (Twucs.. Fri., 19.00 (0 20.00,)
(Dazly ¢3.00 to 04.00.) 15,123 | HVJ Vatican City. (Daily 10.00, 15,30 {o 15.45)
48.92 | 6,130 | ZGE Kuala Lumpur (Malaya). (Sun., Tues., Fri, 15,140 | GSk Kmpire Broadcasting
11.40 {0 13.40. 15180 | GO Kmpire Biroaucasting .
48.92 | 6,132 | COCD Havana (Caba) (Daily 23.00 {0 05.00,) . 15,200 | DJB Zecsen (Germany), (Daily 08.45 to 12.156)
o ,140 | WEXK Pittsburg, Pa. (U.S.A). (Relays KDK .A.) 15,210 | WSXK Pittsburg, Pa. (U.S.A.). (Relays KDK 4.)
(Daily 21.30 to 06.00.) (Daily 13.00 {0 21.15.)
48.78 | 6,150 } CSL Lisbon (Portugal), (Daily 11.00 {0 12.30, 15,220 | PCJ Eindhoven (Holland)., (Experimental) ... |.......
18.00 {0 22.00.) 15,243 | FYA Parig, 1ladio Coloniale (I'rance), (Colonial |.......iin..
48.78 | 6,150 | YV3RC Caracas (Venezuela). (Daily 20.30 {o Stn, V) (Daily 12.00 o 16.00,)
01.30. 15,250 | WIXAL Boston, Mass. (U.S.A.). (Daily 13.50 to |.....
48.78 | 6,150 | CIRO Winnipeg (Canada). (Daily 00,00 {0 05,00, 18.30,)
Sat. 21.00 fo 06.00 also, Sun. 22.00 to 15,260 | GSI Empire Broadcasting S P
03.30.) 15,270 | W2XE Wayne, N.J. (US.A). (Relays W ABC) |....... ST
48.4 6,198 | CT1GO Paredo (Portngal). (Daily ex, Tues. 00.20 (Daily 18.00 {o 20.00.)
to 01.30. Sun. 16.30 to 18,00 also.) 15,280 | DJQ Zeesen (Germany). (Daily 64,30 te 06.00)
47.50 | 6,316 | HIZ Trujillo (Domenica,). (Daily 21.40 {o 15,310 | G3v Emnire Broadecasting
22.40, Sun. 16.00 {0 17.30 also.) 15,300 | CP7 La Paz (Bolivia) ..
47.05] 6,375 | YV4RC Ca(:)-gc?g) (Venezucla). (Daily 21.30 {o 15,330 | W2XAD Sc})engcggd)y, N.Y. (U.8.A.). (Daily 19.30
.30, 0 20.30.
46.89 | 6,425 | W3XL Bound Brook, N.J. (1J.8.A.). (Experimental) 15,370 | HHAS3 Budapest (Hangary). (Sun. 13.00 {o Ceeeereennan .
46.52 | 6,447 | HJ1ABB | Barranqguilla (Colombia). Daily 21.30 to 14.00.
3.30. 17,310 | W3XL Bound Brook, N.J. (U.8.A.) (Daily 16.00 |.............. .
46.21 | 6,490 | IJ5ABD | Cali (Colombia). {Daily 00.00 {o 63.00)... to 22.00.)
48.0 6,520 | YV6IIV Valencis (Venezuela). (Daily 17.00 lo 17,760 | DJE Zecsen (Germany). (Daily 13,00 to 16.30) |......ooeou...
18.00, 23.00 fo 03.00.) 17,760 | W2XE Wayne, N.J. (U.S.A.). (Relays W.A4RBC.) |.........00000
4531 1 6,620 | PRADO Riobamba (Ecnador). (Fri. 02.00 fo 03.40) (Daily 16.00 {0 18.00.)
45.0 6,667 | HC2RIL Guayaquil (Ecuador). (Sun., 22.45 {o 17,780 | W3XAL | Bound Brook, N.J. (U.S.A.). (Relays WJIZ) |.oveuervinn . .
12,45, Wed. 02.15 {o 04.15.) (Daily except Sun. 14.00 {0 15.00, T'ues.
42.88 | 7,000 |,...... «..| Band of wavelengths alloted to amateur |............... Thurs., ¥ri. 20.00 to 21.00 also.)
to to transmitters. 16.86 117,790 | GSG Empire Broadcasting .
41,10 | 7,300 . 16.42 | 15,270 | ETA Addis Ababa (Abyssinia) ...
42.02 7,140 | HI4ABB Manizales (Colombia) [ P 15.93 [ 13,839 | PLE Bandoeng (Java). (Tues., Thurs., Sat. 15.00
41.8 7,177 | CR6AA Lobito (Angola). (IVed., Saf. 19.30 o {......... veieen 5.30.)
21.30.y K 21,470 | GSH Empire Broadcasting el
39.95 | 7,510 | gJvp Tokio (Japan). (Tues., Fri., 19.60 io 20.00) 21,520 | W2XE Wayne, N.J. (U.S.A.). (Relays W.A4BcC) (...
39.37 7,620 | ETA Addis Ababa (Abyssinia) ... (Daily 12.30 {o 16.00.)
38.48 | 7,797 | IBP Radio Nations, Prangins (Switzerland). 21,530 | G8J Empire Broadcasting T P
(Sat. 22.30 to 23.15.) . 21,540 | W8XK . Pitit;s%%r;;, Pa. (U.8.A.). (Daily 12.00 {o
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LOUD SPEAKERS
LOUD SPEAKER of the cone
type is fitted with a baffle or

disc inside the cone. The disc-is
made like an-iris diaphragm so
that its external diameter can be
varied, and it is carried on a
screw. “spindle " which' allows -its
distance from the apex of the cone
to be adjusted.. The object is to
modify the tone. response of the
speaker at will,

R. R. Glen. .Application date
]zdy 4th, (1934%‘ No.6440726.
T N © o

TUNING INDICATORS
HE names of the stations. are
- printed-on the dial.in a series
of vertical columns. . Behind each
column is a slot such as A, Ar, Az
containing a metal ball B, which
is'moved’ up to indicate the station
being received by a bar magnet M.
The latter is moved horizontally
along the back of the dial by the
tuning-control. A lower transverse

slot-S is.marked thh the wave- .
. 4tk July, 1934. D

length scale. 3

As the magnet M >moves - from
right to left it carries the ball in
each.slot from the bottom:-of. the
slot to, the top, where.it drops for
the time being into a recess.
instance, as shown, it has de-

Magnetically’ operated tuning
. indicator. .
posited-the ball B in the two right-
hand slots in the top recess, and
is about tp pick up the ball in the
bottom ‘of thé second slot from the
left of the panel. Meanwhile, the
ball-in the centré slot has been car-
ried half-way up, to indicate the
station -to which the set is tuned.

Ideal Werke Akt. fur draht-
lose Telephopie. Convention date
(Germany) 16th April, 1934. No.
440535 c oo

MEASURING DISTANCES
IT is possible for a navigator to

estimate his distance from a
radio beéacon station by measuring
the field strength of the -received
signals. The rate of attenuation
with distance follows a straight-
line law, within say a near limit
of 2 to 3 and an outer limit of
fifty miles. For use in this con-
nection, a high-frequency coupling
is provided with a cam-shaped
slot whiclf, as it is rotated, gives
a reading directly calibrated in

miles on the scale of the receiver.

Marconi’s Wireless. Telegraph
Co., Ltd., S. B. Swmith, and F. M.
Wryight.  Application date July
6th, 1934. No(.) %42735.

TELEVISING FROM FILMS
HE standard ‘‘talkie’’ film is
recorded at the rate of 25
frames a second, and is normally
projected at the.same speed . in
order to preserve the speech fre-

- the. other hangd; for “*

For’

Bnef descnptmns of the more mteresting radio-
devices and improvements issued as patenis
‘will be mcladed in this section

quencws at thelr proper value On
“interleaved
scanning, €ach frame must be r¢-
peated at: the rate’ of 50 per
second, “and..some adjustment is
théreforé mqmred if 6ne wishes to
televise ‘the picture with the sound
accpmpamment Usually, tob, in:
terleaving involves a fractional re-
Iation’ tween the line and frame
es, and this further com-
phcates the: problem

“The difficulty, is overcome, ac-
cording to: the ‘invention, by using
two synchroxmus dnvmg motors,
dnd “compounding  their motion

throngh “step-down epicyclic gear-

inig o  give the required frictional
relation between the film and the
scanning-drum.

C. O. Browne. Application dale

No 440729.

PUSH-PULL AMPLIFIERS
CLASS- ““B’’ amplifier is
arranged so that any difference

in. the ‘operating characteristics of
the valve is automatically balanced
out. The two push-pull valves V,
Vi are fed through separate se-

. condary windings from the input

transformer T. Grid bias. is de-
rived from a source- S, which is in
seriéd with a resistance R and with
the anode-cathode space of a con-
trol * valve C, the latter being
shunted by a resistance Ri. The
push-pull valves are initially biased
from the tappings shown, the con-
trol valve C then acting antomati-
cally to offset any subsequent
fluctuations in the supply volt-
ages. For instance, if the anode
DC voltage varies, a correspond-
ing change occurs in the bias ap-
plied from the resistance Rz to the
grid of the control valve C, and
this is reflected in the voltage-dis-
tribution along the resistance R.

" Telefunken Ges. fur drahtlose
Telegraphie wm.b.h.  Convention
date (Germany) 29th May, 1934.

up to one part in 200,000 and a
small trace of silver is then added
as a phosphorogen, together with
a very minute trace of nickel to
inhibit the after-glow. The nickel
content should not be more than
one part in five million. The mix-
ture is subsequently dried and
heated to a temperature of 1,200
deg. C. -

L. A. Levy and D. W. Waest.
Application date 20th July, 1934.
No. 440818.

o Qo0 0
CATHODE-RAY TUBES

‘ ‘ THEN magnetic control is used
' either for concentrating the
electron beam in a cathode-ray
tube, or for deflecting it in scan-
ning, difficulties arise owing to the
stray fields, which amongst other
things, tend to produce the so-
called *‘ionic cross’. on the
fliorescent screen. Also owing to

the fact that the coil control is

located outside the glass bulb, re-
latively large energising. currents
must be uased.

‘According to the invention these
difficulties are overcome by using
a magnetic system which is located
partly outside and partly inside
the tube. Two permanent half-
ring “magnets, for instance, are

located outside and as close tothe

glass surface as possible, and near

the cathode structire.  Two cobres

sponding pole-pieces are similarly
placed against the glass wall but
inside the bulb, so that they ap-
ply:the required magnetic field at
cloge quarters to the electron
beam. The internal pole-pieces
may also be given a biasing-poten-
tial and used for electro static con-
trol.

Radio Akt.

D. S. Loewe. Con-

vention date (Germany) 27th May, -

1933. No. 440360.

ALTHOU( :H maguoetic  fields
L have been used to control the
in a

frame-scanning ‘electrodes

AAAA

No. 440612.

[ AAAA l

>
4

Class *“ B '’ amplifier circuit.

FLUORESCENT MATERIALS
FOR producing fluorescence sub-
stantially free from after-
phosphorescence, a mixture.. of

zinc and cadmium sulphides, is

freed from heavy-metal impurities

cathode-ray tube, it is difficult to
use them -for line-scanmning - be-
cause thé higher frequencies in-
volved create corresponding
losses in ‘the- ‘magnetic circuit.
Accordmg to theinvention the

¢ Bru‘ders.

- lated

‘No." 2020409.

Wireless World, April 3vd, 1936,

The fo!lowmg ‘abstracts are mnred. withthe permission;

of . the Controllet ©of H.M. Stationery Office, from Spéeci-

fications obtainnble at u:e Patent Office, 25, Southampton
Bulldmgs, London, W«C.z, price 1/« eael:

- difficulty .is novemqmemby using.a

magnetic core of low hysteresis loss
and high permeability, such as
carbonyl iron powder, or an alloy
of aluminium, iron, and nickel.
The core is prepared from strips
of paper which are coated with a
mixture of the magnetic powder
and an insulating *‘ binder "’ of
low dielectric loss.

Radio Akt. D. S. Loewe. Con-

wvention date (Germany) 8th ]uly,

1933. No. 4408710.
o 0 0 0
DRY-CONTACT
““ OSCILLATORS ”

IT is known that a metal to

metal-oxide contact can be
used to produce sustained oscilla-
itons in a suitable circuit. - In

[43]

Metal-oxide contact oscillator.

order to facilitate the use of such
an ‘ oscillator,”’ one electrode is
provided with a number of project-
ing, flat-ended metal points C,
which are pressed against a flat
surface Cr covered with an oxide
layer. The metals may be
aluminiim or magnesium or theit
alloys The two electrodes may
be rotated relatxvely to each
other, and are kept in contact by
sprm pressure.
W.  Ludenia and  Helmut
Convention date (Ger-
16tk July, 1934. No.

© 0 Cc 0

OSCILLATION GENERATORS
A THERMIONIC: valve com-
prises a pair of disc electrodes,
which” are. mounted, with  their
faces. parallel to the electron
‘stream, between the first grid and
the anode. Owing to mutual re-
pulsion, .some of the electrons in
the stream spread towards and im-
pinge upon the disc electrodes,
thus. producing a flow of current
which- gives -the valve a negative-
resistance characteristic. The oscil-
lations so produced are built up
in a tuned circuit connected to the
disc electrodes,” and are fed to the
transmitting aerial through a coil
in the anode circuit.
E. H. Yonkers.

wany)
441107.

No. 2002238.

(U.S.4.)
o 00 o
SINGLE SIDE-BAND
RECEPTION

A METHOD of dividiag a given

frequency-band  into  sub-
bands . is based upon the use of
phase-discrimination  after  the

band has been modulated by a
carrier . wave, which is subse-
quently suppressed. The method
may be applied to receive one only
of the two side bands of a modu-
carrier-wave, thereby in-
creasing the selectivity of a set.

E. I. Green (Assignor to Awmeri-
can Telephone and Telegraph Co.).
(U.S.4)
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KITS

World

/ ALL PARTS EXACTLY TO ‘‘ W.W.'' SPECIFICATION. \
ALL, OR ANY, OF THE COMPONENTS SUPPLIED AS REQUIRED.
P.A. AMPLIFIER
COMPLETE KIiT, including Drilled Aluminium Chassis ... £12 2 8
s Specified Valves £8 12 O extra.

1 L.T.P. L608 Mains Transformer 57/6 | 1 BRYCE 5-way Connector ... ... 2/3
3 PARTRIDGE Smoothing Chokes 43/- 1 BELL-LEE 1045 Fuse & Holder 1/6
15 T.C.C. Specificd Condensers 99/8 | 4 BELL-LEE “B’’ Terminals ... 2/~
18 Specified Fixed Resistances 14/6 | 1 SCIENTIFIC drilled Chass:slncluﬂlng
1 BELL-LEE 1119 Plug & Socket 1/3 valveholders, eyeletted in position 98/g

Miscellaneous nuts, washers, screws, wire and systoflex. 2/6.

FEEDER UNIT

COMPLETE KIT, including Drilled Aluminium Chassis £4 2 6
3 Specified Valves 460 extra. 1 GOLTONE 5-way Cable & Plug... 2/2

1 B.T.S. WW1 Tone Choke ... ... 9/6| 2B.T.S.C125 Switches & Knobs... 11/0
12 T.C.C. Specified Condensers ... 30/3| 2 BELL-LEE 1119Plugs & Sockets 2/6
14 BULGIN }-watt Resistances ... 7/-| 3 BELL.LEE *“B’ Terminals ... 1[

1 DUBILIER * Fadover'’ Control 6/6| 1 SCIENTIFICdriiled Chassis including

1 BRYCE 4-way Connector 1/9 valveholders, eyeletted in position 96

Miscelfaneous nuts, washers, screws, wire and systoflex. 1./0.

RADIO COMPANION (,3i¥. THE Q.A- SUPER (0

A COMPLETE 3.VALVE POCKET |, gy QUALITY RECEIVER

EIVER.
NE FOR USE WITH THE
Kit includes Case (grooved for aerial) 852ISTYDAMPLIFIER.

wnth hinged lid, drilled panel and special
COMPLETE KIT (less Valves)

{iess Valves and
Batteries) ... o 5 0 £10 10 ©.
Batteries 9/9 extra Valves 33/6 extra. 6 Specified Valves 87/6 extra.

HOME RECORDING UNIT.
Simple to attach to any Set or
Radiogram.

Enables you to make PERMANENT
Gramophone Records of :
SPEECH & MUSICAL {TEMS OF
SELF & FRIENDS.
SPECIAL ITEMS FROM THE
RADIO PROGRAMMES.
GREETINGS & -MESSAGES TO
SEND TO FRIENDS ABROAD.
SPEECH & MUSIC FOR HOME CINES.
PRICE, with fullinstructions, &3 17 6

SCIENTIFIC SUPPLY STORES (WIRELESS) LTD,,

CDM PLETE KIT

* PERMAREC™
BAIT PAT. 433614

126, Newington Causeway, London, S.E.1. *Phone : HOP 1800

RECTIFIERS
AND ‘“INSURE "’ YOUR POWER SUPPLY

No fragile filaments to burn

or wear out. Nothing to

break. No replacements. ‘
Constant output. You can

rely on Westinghouse

Metal Rectifiers,

« The All Metal Way 1936"’
contains full details of, and
circuits for use with, these
reliable rectifiers.
A 3d. stamp to Dept, W.W.
0 will bring you a copy.
WESTINGHOUSE BRAKE &
SIGNAL CO., LTD.

82, York Road, King’s Cross,
London, N.1.
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FREE

to
Electrical
Engineers

and

Electrical
Workers

If you work in any branch of the

electrical industry, you need the new

book, and we Invite you to examine

it In your own home for one week,

free of all charge or obligation to
purchase.

ELECTRICAL

THE
ENCYCLOPEDIA

THE MOST SUCCESSFUL

ELECTRICAL WORK OF THE YEAR
A Handbook of Modern Electrical

"Practice for the Working Electrician

General Editor: S. G. Blexland Stubbs.

Assodale Fditors: Arthur Arnuld ‘A.M.l,E E A.M.[.Mech. E Editor of ! * The Powﬂ'
Engineer.” R.A. Baynton, B.Sc. (Eng ) A.CG.L Phlllp Kemp, M. bc (Tech.), M.LE.E.. Mem.
A.LLE.E.. Head of the Polyt:chmc School of Engineering. . Pearson, B.Sc.. AM.LEE.
Sy AustenSngant MAEE,F.AmLEE G. W, Stubbmgs.B Sc (Lond.), Fz Inst.P.,, AM.LEE.
HIS comprehensive work contains sound, up-to-date,
authoritative information written by experts in every
branch of the prof&ssion, and covers thousands of
problems and questions of everyday work.

4 Volumes
1, 480 Pages
2,000 Artxcles

Over 2 ,300
Photographs
Drawings,
Diagrams, etc.

The rapid development of electric technology means an
enormous increase of opportunities for the electrical engineer
who keeps abreast of advancing knowledge. YOU can
seize these new opportunities NOW by the aid of * The
Electrical Encyclopedia.” Whatever your particular subject
or job you will find that this work will add to your efficiency,
aid advance in your profession and secure certain SUCCESS.

DONT MISS

Just sign and post the form below and on
acceptance we wiil send you these four velumes
carriage paid, to examine for one week free.
You may either rcturn them to us, carriage
forward, within 8 days, to end the matter,

THIS.- GREAT
OPPORTUNITY ;| o yes mayieen thom og the very cosy terms

SPECIAL “ WIRELESS WORLD ” FREE EXAMINATION FORM
To the WAVERLEY BOOK CO., LIMITED,
96 and 97, Farringcdon Street, LONDON, E.C.4

Please send me, carriage puld for seven days FREE Examination, “ The ELECTRICAL
ENCYCLOPEDIA,” complete in four volumes. It is understood that 1 may return
the work on the eighth day after | receive it and that there the matter ends. lf l keep
the books 1 will send you on the eighth day o First Puiyment of 2s. 6d.. and. beginning
thirty days after, thirteen further monthly payments of 5s. cach and a il one of 6s.,
thus completing the purchase price. (Price for Cash on the eighth day, 70s.).

Occupation

Pqrent's Signature
required under 21 ..o Date.oveniiiiiiiiniaia .

W. Wid. 8. PLEASE FILL IN ALL PARTICULARS ASKED.

O L R e P R T R P R T

Mention of ** The Wireless World,"” when wyiting to advertisers, will ensure prompt attention,
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2 ADVERTISEMENTS.

MISCELLANEOUS ADVERTISEMENTS

NOTICES

THE CHARGE FOR ADVERTISEMENTS in these
columns is

12 words or less, 3/- and 3d.:for every
additional word.

Each paragraph is charged separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
cortract is placed in advance, and in the absence of fresh
instructions the entire * copy *’ is repeated from the
previous issue : 13 consecntive insertions 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for .these columns are accepted
up to FIRST POST on MONDAY MORNING (previous
to date of issue) at the Head Offices of *‘ The Wireless
World,” Dorset House, Stamford Street, London, S.E.1,
or on SATURDAY MORNING at the Branch Offices,
19, Hertford Street, Coveniry ; Gaildhall Buoildings,
Navigation Street, Birmingbam, 2; 260, Deansgate,
Manchester, 3 ; 268, Renfield Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically be iaserted in the following issue
unless accompanied by instructions to the coatrary. All
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made % Co. payable to ILIFFE
& SONS Ltd., and crossed < _—~— Notes being
untraceable if lost in transit should not be sent as
remittances.

Al letters relating to advertisements should quote the

number which is printed at the end of each advertisement
and the date of the 1ssue in which it appeared.

The proprietors are not responsible for clerical or
printers’ errors, although every care is taken to avoid
mistakes. r -

IMPORTANT NOTICE.

Owing to the Easter Holidays, the issue
of “THE WIRELESS WORLD "' for
April 17th must be closed for press
earlier than usual.

MISCELLANEOUS ADVERTISE-
MENTS for insertion in that issue can
be accepted up to
FIRST POST, THURSDAY, APRIL %th.

NEW RECEIVERS AND AMPLIFIERS

A
A

EGALLIER'S Offer Brand - New Receivers; midgets.

table models, consoles and Chassis, every ome guar-
anteed in England against faulty workmanship and
materials, by actual distributors; these receivers, in hand-
some walnut cabinets, with M.C., speakers, readf to plag
in without annoying extras; receivers having altra short
waves, guaranteed to get stations on these bands, includ-
ing the Americas, etc.; all sets below cash with order or
c.o.d. per return; illustrated lists available; S.A.E. with
all enquiries.

E Guarantee to Receive the American Transmissions

at Full Programme Strength, commencing 5.30 each
day; those -interested welcomed without obligation.

AMER(CAN Valves or Firsts for Every American Radio
from 1920 to Date, metal, glass, metal-glass and glass
counterparts; when ordering just state type; 7/6 edch,
32/6.—-Donblet. aerial systems, complete ready for
erection, with new type matched impedance
caqupler, covering 442,400 metres, with full instructions,
post S
3/10.—" Midget " 7x10x6, S-valve T.R.F. med. and
long, 5in. M.C. speaker, illuminated airplane dial:
these midgets really get statioms, not, as in most T.RF.
getting three only, carriage 1/4; operating on 200-25Qv.
A.C./D.LC.; ideal for travellers.

£1.—Midge|: * Challenger 650.” 9x12%x7', 6-valve
superhet., iiluminated dial calibrated in metres,
A.VO. tone control, P.U. terminals, tapped input 100-
250 A.C./D.C. (no line cord to bother with). shielded
coil system, 3 hands, 17-50, 190-550, 990-2,000 metres:
catriage 2/6. Same chassis incorporated in table model,
cabinet 17x13x19, type 600, with Jarge speaker; £8:
carriage 3/6.

¢(This advertisement continued in third csdumn.)

** Radio Data Charts,”” A Series of Abacs

H
T

HEARING is BELIEVING

The other day a friend of ours was asked by an
amateur kinematographer to recommend a very
good amplifier for his private installation.
Our friend naturally recommended our G.A.12.S.
amplifier, and suggested that he should come out
to our place and hear it for himself.

The amateur kinematographer then asked
““ Why should I?”’—to which our friend very
properly replied that the wise buyer would not
rush into the first shop he saw and buy the first
amplifier that was offered to him.

The amateur kinematographer then said " Tell
me more,”’ and our friend then described the per-
formance in detail and mentioned that'the price
is £13 10s., which produced the retort that
the amplifier could not be very good because
it was so cheap.

* * *

Now, Iamquitesurethat there are manyreaders
of the WiReLESS WORLD who quite sincerely
believe that a good amplifier cannot be made and
sold at a price which is less than the cost of the
components when these are bought in a shop.
It is possible, and this company is daily doing it.

The * Wireless World Push-pull Quality
Amplifier ”’ was designed to enable readers of this
Journal to build a better amplifier than could be
bought in the ordinary way of business. The
cost of the components was nearly {15, and the
undistorted output was 4 watts.

I and my company have combed the market
looking for high class bits and pieces and raw
materials to enable us to offer a better amplifier.
I have sent one of our amplifiers to the WIRELESS
WorLDp to have it tested and reported on.
I have not asked them what they think of it, and
I do not know when they are going to report on it.
I only know that the sample sent to them was
taken straight out of our stock, and its per-
formance’ was exactly the same as you can buy
any day.. You will see the report when it comes
out, and you can judge for yourself if we have
turned out a first class job or not.

I contend we have, and we are offering you
not 4 watts but 12, and our price, completely
assembled and with all valves, is

£13 .10 . 0

There have been far too many people in the
past exploiting the ** high quality *’ market, but
my company's policy is to offer a high grade
article at a price which is a true reflection of the
cost of manufacture, and we know how to make
good stuff at a fair price. If you are content
to take my word for it. I suggest that you
indulge in better amplification now, whilst we can
deliver from stock. If you can come and hear it,
do so, but if you can’t and won't believe me,
then you may have to wait for delivery when the
world wakens up to the fact that we have done
something outstanding.

llustrated literature will be sent frez on request.

HARTLEY TURNER
RADIO LID,

THORNBURY ROAD,
ISLEWORTH, MIDDLESEX.
Telephone : HOUnslow 4488,

NUMBERED ADDRESSES

For the convenience of private advertisers, letters
may be addressed to numbers at * The Wireless World "
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, cfo * The Wireless World."
All replies should be addressed to the Box number
shown in the advertisement, c/o * The Wireless World, "
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No. advertisements are warned
against sending remitlance through the post except in
registered envelopes : in all such cases the use of the
Deposit System 1s recommended, and the envelope showld
be clearly marked ** Deposit Department.”

% DEPOSIT SYSTEM

. Readers who hesitate to send money to advertisers
in these columns may deal in perfect safety by availing
themselves of our Deposit System. If the money be
deposited with * The Wireless World,” both parties
are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is eflected, buyer instructs us to remit |
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or _damagc in transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
1/- is charged : on transactions over £10 and under
£50, the fec is 2/6; over £50, 5/~. All deposit matters
are dealt with at Dorset House, Stamford Street,
Loudon, S.E.1, and cheques and money orders should
be made payable to lliffe & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise-
ments and receive nmo answer to their enquiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is guite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful.

NEW RECEIVERS AND AMPLIFIERS

(This advertisement continued from first column.)

13/13.—Table Grand De Luxe ' Challenger 8," 21%x
15% 11!, 8-valve superhet., 16 tuned cirenits (4
bands), 11-32, 25-100, 190-550, 900-2,500 metres, provision,
for * Doublet anti-interference aerial,”’ delayed A.V.C.
sensitivity control, P.U. terminals, dual slow motion dial,
split second tuning, has an H.F. stage tuned on all fre-
quencies, push-pull output triodes on A.C. model and pen-
todes on A.C./D.C., giving 7 and 5 watts respectively.
capacitative and magnetic coupling give maximum efficiency
on all bands, regenerative frequency changing gives an an-
equal’ conversion gain, available in A.C. or TUniversal
A.C./D.C.; carriage 4/6.

12/18.—For experimenter’s Challenger 8, less cabinet,

compleic in every other detail; carriage 4/-;

this chassis can also be supplied with matched British

Rela G.12 high fidelity speaker, 12in. diameter, P.A, type,
for an additional 40/-; carriage 5/-.

17.—Challenger Model 8 Console, 37Yx19Vhx 1214,

same chassis as incorporated in £13/13 model, com-

plete with British Rola G.12 12in. diameter high fidelity
speaker; crate (not returnable) 5/-, carriage §/-.

EFER to ‘“ The Wireless World,” February 7th, pages
138-139, for full report on Challenger 8, or write for
copy.

31/15.—18-valve superhet. Midwest Console Model,
391, % 24X 14%, 4%53-2,400 metres in 6 bands, A.C. 100
250 volts, provision for * Doublet’ aerial, bands cali-
brated in metres, megacycles, and K.C., illuminated
pointer indicator, silent tuning automatic visual band
selector, Fidel-a-stat programme regulator, silent tuning
control, beat oscillator, all metal valves, shielded switch-
ing, no dead spots, 38 tuned selector circuits, 10 tuned
circuits in cascade, output 20 watts usndistorted, with
12in. Public Address speaker, power audio driver stage,
double A.V.C.; carriage 14/-; less cabinet, R.T.18, £26/5,
carriage 10/-.

50.—Midwest 24-valve Royale twin chassis, with 3
matched speaker, 41%4-2,400 metres, 40 watts undis-
torted; carriage 17/-; this receiver available after 7th
April, limited number only, intending purchasers are
advised to reserve.

NEAR.ES’I‘ Point Marhle Arch, down ' Bayswater Rd.,
2nd right Albion St., top Albion and Southwick
Streets, in Southwick St.

OURS of Business, 11.30 a.m, until 7 p.m., Saturday
AT 9 p.m., or later demonstrations by appointment.
'Plione.

EGALLIER'S, Lid., 20, Polygon Mews South, London,
W.2. Paddington 2745, (1776

ALER'.I.' RADIO Co.

1936 American Receivers, All-Wave models, American
reception guaranteed, 8 and 1l.valve receivers in
chassis form for radiogramophone work; =also midget re-
ceivers, from £3/10 each; any type of Americen receiver
supplied on request; send for lists; latest Doublet aerial,
All-Wave type, complete, 27/6, post free; car radio, Ameri-
can vaives, service.—Write 21, East Rd., N.1. Clerken-
well 4871. {1665

Post free 4/10
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NEW RECEIVERS AND AMPLIFIERS
A :

IR KING Offer You the Very Latest in All-wave
High Flidelity Radios, with wave bands covering
14-2,250 metres, inconporat{ng the newest all-metal valves
and housed in beautiful English hand-rubbed piano-
finished cabinets.
KING. table model 213, 9-valve A.C.

SOVEREIGN console model 217, 9-valve A.C.
PRINCE, table model 209, 6-valve A.C.
PAWN. console model 219, 6.valve A.Q,
LANCER. table model 2il, 7-valve A.O./D.O.
COUN:I‘. console model 220, 7-valve A.C./D.O.

ALL Sets Fully Gnaranteed, orders takem by post, cash
with order or c.0.d., you are cordially invited to
inspect and handle these models at the following address.
Ask your local dealer for demonstration, or write asking
for " W.W." test report; immediate delivery of all models
can be assnred. Agents, wholesalers and retailers enquire
for special terms,
IR KING RADIO. 115 Shaltesbugy Av., Cambridge
Cireus, W.C.2 (first floor above Barclays Bank).
‘Phone: Temple Bar 8116. Open all day Saturdays.
AN of our receivers ussembled in England. [t501

A

20 Saving is Yours; compare our prices; we &re
the actual importers; visit our showrooms or post
order with complete confidence; our prices for quality
merchandise arc the lowest.
£9/19/6.< g-valve fidelity all-wave superheterodyne
chassis, 4 wave-bands, 11-2,000 metres, the finest

American 8-valve receiver availabie, band-spread micre-
meter tuning and many refinements, A.C. 110-230 volts,
8 watts output, gramo fitted for standard or doublet
acrials; matched speaker, 15/6.

11/11.—Complete recciver in magnificent cabinet, table

mode), specification as above, A.C.-D.C. modei same

price; 24/-, all-wave doublet aerial, the latest and best,
wonderful anti-interference results, complete with all
sundries, insulators, imstructions, eic.
£6/l0.—All-“ave 6-valve superheterodyne chassis, 3-
. tands, 17-2,000 metres A.C., or A.C.-D.C. 110-230v.,
3 watts output, extremly sensitive and powerful 'sho.rl-
wave reception, a brand new line and the best in its
class; matened speaker, 12/6.

7/12/6.—Complete receiver as handsome table model.

3/6/6.~Midget 5-valve recciver, 2-ltuned stages, the
only really efficient midget receiver, covering long
and short wave-bands, A.C.-D.C. 110-230v., bsautifully
finished.
£2/)9i6.—'Midget 4.valve A.C.-D.C. radio in beautifully
finished dome-shaped cabinet, large pentode output
and lieavy moving coil speaker, a_cknowledggd to give
reproduction equal to full-size receivers, medium waves
only.
£2/19»‘6.—Powerlu] home or boat midget radio, oper-
ates off 6-voit baltery, 180-2,000 metres, a wonder-
ful Spring offer.
7/7.—~Magnificent new car radio, chromium casing ahd
illuminated remote control, 6-valve superbeterodyne
circuit, erfect A.V.C. and noisc suppression, com-
lete with sundries and plug suppressors, also suitable
or use in boat, listed at 16 guineas, this represents an
unprecedented opportunity.

£4/10.—Electrodynamic rotary converter, 90 watts,

NGLO AMERICAN RADIO TRADING Co. (Dept.

W.1), King's Head Yard, Coptic St., New Oxford

St., London, W.C.1. Museum 9607. Terms cash or

c.o.d. Carriage charge, all models, 2/-. Aerials l/[. T
1

ROYAL RADIO Co.
5. Buckingbam Rd., South Woodlord, London, E.18.
ESTAHLISHED 1908.

HEAPEST House in the Trade for very latest All-
wave Receivers, 6, 8, and 11 valves,

FIVE Valve Compacts.
CAR Radio.

LL Sets Guaranteed by OQurselves against Faulty
Workmanship and Material.

ALL Types of American Valves and Spares.
SEND for Catalogue or pay us a Visit,
DEMONSTRATION Any Time by Appointment.

OYAL RADIO Co., 5, Buckingham Rd., South Wood-
ford, Loodon, E.18. °'Phone: Buckhurst 2736. s

I_IAR..\I AUR RADIO,

FOR. 1iigh Class Guaranteed 1936 American-Bosch All

Wave Sets, Freed-Eisemann universal receivers, mid.

get types, medium and long wave car radio, Raytheon

valves, etc.; dezl with Harmaur Radio Co., Ltd. “Trade

enquiries.

THE HARMAUR RADIO Co., Ltd., 8, Clifford St.,
New Bond St,, London, W.1. Regent 4336. {0499

3 SERVtCE with a Smile.”
HENRY FORD RADIO, Ltd,, Electronic House, 22,
Howland St., Tottenham Court Rd. Museum 5675.

NOTE.—New address.
o511

“* Elementary Principles

ARMSTRONG =
10 WATT PUSH-PULL

AMPLIFIER

with Self-contained Pre - Stage for Microphone
complete with ROLA G.12 Speaker in one unit

' R 104 gns.

This amplifier can he used for Puhlic Address or
Band Repeater work, or for ordinary home use for
hoth radio and gramophone amplification, where
high quality reproduction is required.
CIRCUIT.—High frequency Pentode microphone
pre-stage, R.C. coupled to Triode stage, Transformer
upled to 2 transmitting Triodes in Push-Pull.
f’gug and jack for microphone stage, also plug
and jack for second amplifying stage. Full range
volume control also manual control for tone
correction. Speaker transformer bullt in chassis.

All Amplifiers sent out complete with valves,
Rola G.12 Speaker and thoroughly tested
ready for use.

Technical data sheets willingly sent on application.
Carrlage and packing 5/- United Kingdom.
ARMSTRONG USUAL 7 Days' APPROVAL & 12 Monihs’ GUARANTEE,

ARMSTRONG MANUFACTURING CO.,
100, King’s Road, Camden Town, N.W.1.
Telephone : Gulliver 3105.

"Bros. ganged Qe

Said a wireless enthusiast
named Drewsett,

** My complaint was unfair—
pleuse excuse it ;

Since using FLUXITE

The Set's working all right;

{ advise other grumblers to
use itl”

8ee that FLUXITE is always by you—in the house
—garage—workshop-—wherever speedy soldering
isneeded. Used for 30 years in Government works
and by leading engineers and manufacturers. Of
Ironmongers—in tins, 4d., 8d., 1/4 and 2/8.

Ask to see ths FLUXITE SMALL-SPACE
SOLDERING SET-—compact but substantial—
Complete with full instructions, 7/6.

Write for Free Book on the art of **SOFT?”
SOLDERING—and ask for Leaflet on CASE-
HARDENING STEEL and TEMPERING TOOLS
with FLUXITE.

TO CYCLISTS! Your wheels will NOT keep round and
true unless the spokes are tied with fine wire at the ofoss-
ings AND SOLDERED. This makes a much strongec

wheel. It’ssimple—with FLUXITE—but IMPORTANT.

is always ready {o put Fluxit:
on the soldering Jod instantiy.
A little pressure places thy
right quantity on the right spoi
and one charging fasts for ages.

Price 1/8
ALL MECHANICS WZL HAVE N\~

FLUXITE

IT SIMPLIFIES AZLL SOLDERING

FLUXTTELTD.. Dend, W.W, DRAGON WORKS, Bl RMONDSEYST. S E.

of Wireless Telegraphy and Telcphony ”*

Third Edition

NEW RECEIVERS AND AMPLIFIERS

RMSTRONG COMPANY Introduce Two New Chassis
of Unusual Design and QOutstanding Performance to
meet the Demand for Large triode Output; illustrated
technical data sheets describing these models sent on
request.
RNMSTRONG  G-ralve Superhetcrodyne Radiogram
Chassis, with transmitting valve output; this
chassis has Imnany refinements, including quiet A.V.C.,
volume and tone controls, also provision to use perman-
ent magnet, self-energised or D.C. speaker without chassis
alteration; gramophone switching completely separating
radio from gramophone, pick-up leads may be left per-
manently connected, volume and tonme scratch filter con-
trols also operate on gramophone; circuit, bandpass input,
Octode frequency changer, bandpass coupled svariable.mn
H.F. Pentode, bandpass coupled to double-diode, R.C.
coupled triode amplifier, R.C. coupled large triode output;
components, British throughout, include Wearite mains
transformer, Wearite smocthing choke, Wearite coils and
LF. transformers, Wearite switching, Centralab volume
and tone controls, Jackson’s ganged condcnser, T.C.C. con-
densers, heavy steel chassis; £7/18/6, complete with
valves.
RMSTRONG Colonial 8-valve All-wave Superhetero-
dyne Chassis, using transmitting valves in push-
pull: designed to give good performance on threc wave-
bands, together with quality reproduction on radio and
gramophone; chassis incorporates quiet A,V.C. with
manual control, provision to operate permanent magnet,
selt-cnergised or D.C. speaker, 100 to 1 micro-vernier
drive is fitted, also volume, tone and squelch valye con.
trols, pick-up leads may bs permanently connected, cir-
cuit bandpass input, Octode frequency changer, bandpass
coupled H.F. Pentode, bandpass coupled double diode,
R.C. coupled L.F. amplifier, parallel transformer coupled
Jarge triodes in push-pull; components, all DBritish,
Wearite mains transformer, Wearite smoothing choke,
Wearitc coils and IF. transiormers, Wearite switching.
Centralab volume, , tone, and squeleh controls, Jackson
y T.C.C. cond s, Wearite push-
pull transformer, heavy steel chassis; price 10 gnineas.
including valves.
RMSTRONG Colonial 7-valve All-wave Superhetero~
dyoe Radiogram Chassis; this popular chassis covers
3 wavebands, and gives really good quality reproduction;
refinements include quiet A.V.C., tone, volume an
squelch controls, 100-1 nicro-vernler drive, manual
scratch filter and tono control operates on gramophone,
pick-up leads may be permanent{’y connected; provision
for operating permanent magnet, seli-energised or
speaker without alteration; circuit, bandpass input, octode
frequency changer, bandpass coupled H.F. pentode, band-
pass coupled double diode. R.C. coupled amplifier, R.C.
coupled to large corrected pentode; components exactly
asla-vnlve described above; price 9 guineas, complete with
valves.

ARMSTRONG 5-valve B8.stage Superheterodyne Radic-
gram " Chassis, incorporatin%’ Q.A.V.C. volume and
tone controls, clock face tuning, bandpass input, Heptode
frequency changer, bandpass coupled to H.F. pentode,
bandpass coupled to double diode triode, R.C. roupled 314
waits pentode output, British throughout; £7/18/6, in-
cluding valves,
RMSTRONG 5.valve 7-stage Superheterodyne Radijo-
gram Chassis, with A.V.C., clock face tuming, etc.;
£7/7, including valves; British throughout.
RMSTRONG Universal 7-stage Chassis, A.V.C., 2
watts output; 7 guineas, with valves.
ARMSTRONG Unjversal §-valve Radiogram Chassis, full
. bandpass, square peak, 3 pentodes; £5/18/6, .in-
cluding valves. :
ARMSTRONG 4.valve A.C. Radiogram Chassls, band.
pass, square peak, 3 pentodes; £5/18/6, inciuding
valves,
RMSTRONG COMPANY Can Supply any Chassis on
A- Extended Payments. [ & .
ARMSTRON_G Chassis are Sent 7 Days' Approval, car-
riage paid.
ARMSTRONG MANUFACTURING Co., 100, King's
Rd.. Camden Town. N.W.1, ‘Phone: @ulliver
3105. [1615

TR.@NS«ATLANT-IC RADIQ Co. Ofier Unbeatable Value
in latest American sets.
_3/7/6.—5-":\[\'0 T.R.F. compacts, M. and L. waves,
® A.C./D.C. 100-250° volts, M.C. spcaker, iHuminated
dials, Ariel incorporated, with airplane dial £3/9/6;
superhetzs, £4/18/6
ALL-WAVE Table Grand Superhets. 6-valve, 14-2,060
metres, 8Y. guineas; 8-valve 12-2,000 metres, 7 watls
output, 13 guineas.; eic
TR.ANS—ATLANTIC RADIO Co., 15 Percy St., W.1.
Museum 3096. 8ets carriuge paid; send for lists.
American valves, parts stocked. All sets repaired. [1774
I ALYCON Radiogramophones, current type; as listed
at 24 guineas; 17 guineas.
E Can Supply Kits of Specified Parts with Valves for
any °“ Wireless World”’ Receiver or Amplifier, in-
cluding  the * 1936 Monodial A.C. Super Receiver.'
- Quality Amplifier,” and Imperial Short Wave Bix, Hire
purchase terms can be arranged on the above goods and
any other radio equipment. Details upon application.
UN[VIQRSAL Amplifiers, with undistorted output of
8 watts, 2 pentodes in parallel in ocutput stage.
£6/10; A.C. nmplifiers, double R.C.C. push-puil, with 2
triodes in output stage, undistorted output of 5 watts, £7.
ARD, 46, Farringdon St., Londom, E.C.4. Tel. :
. Holbarn 9703. [u458

OWARD RADIO, The Broadwave Co., Park Parade,
Willesden, kondon, N.W.14. Willesden 7268.

RADIO for Your Car.—Leading ynakes in stock; Philips,
Philco, Bosch, Howard, Marconi, Motorola, ete.; ex-
demonstration and part exchange models at bargain priecs,
guaranteed.

]’ ET Us Quote You Before You Buy Car Radio; expert
4 fitting undertaken; any make car radio installed at
moderate cost.

OWARD Home Radio, the finest obtainable, made

by America’s oldest radio manufactnrer, S5-vatve

A.C./D.C. All-wave Special Six, Howard World Seven,

B8.valve Junior Grand, Howard Grand 19.valve; prices

from 6 to 95 guineas; catalogue on reccipt of S.A.
envelope.

HOWAR]) RADIOQO, The Broadwave Co., Park Parade,
Willesden, London, N.W10. Willesdcn 7268. {1138

Post free 8/-
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NEW RECEIVERS AND AMPLIFIERS

FOR the Finest Value in All-wave Receivers, see
. McCarthy advertisement on this page.—McCarthy
Radio, Ltd,, 44a, Westbourne Grove, London, W.2. Tele-
phone : Bayswater 3201. {0501

ESTMINSTER CHASSIS Co., Ltd., now offer their
i new 1936 model chassis, ideal for fitting into exist-
ing cabinet, bookcase, etc., or cabinets; loud speakers and
complete sets can be supplied.
5-VALVE Superhet Chassis (7-stage), complete with

B.R.V.M.A. valves, wired, ‘ready to switch on
(speaker cnly extra require(}z, 9ke separation, delayed
A.’?\;.U. clock-face tuning, A.C. and Universal models;

iZ.

R,G. Model, £7/18/6, as above plus quiet A.V.C. tone-
control and specially fitted for radiogram work.

OMPLETE 8ets Now Available with Loud-speaker, in
artizlic cabinets:—

.C. Superhet.,, £9/15; A.C. Superhet. De Luxe,
£10/15; Radiogram, £15/15; Radiogram De Luxe,
£18/15.

LL-BRITISH Throughout; components by world-famous
manuiacturers; T.C.C. Wearite, T.M.C,  ew.; 12
months’ guarantee; immediate delivery, carriage paid, 7
days' approval; deferred terms if desired; fullest particu-
lars on request.

ESTMINSTER CHASSIS Co., Ltd., 21, Westminster
Palace Gardens, London, 8.W.1.  Trade Enquiries
Invited. - (0446

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

|
A

., Ltd., offer these amazing clearance bargains; slightly

’ soiled demonstration current models, in original car-
tons; c.o.d., carriage paid; immediate delivery from stock:
satisfaction guaranteed or money refunded.

.—~—Aerodyne * Drake'" Band Pass 4, 200-250
£4/39(/>8, com ]gte with B.V.A. valves, Rola loud-
speaker 1in light walnut horizontal cabinet, vertical
straight line dial calibrated in metfes, listed £9/15, as
new in wooden packing case.

7/7.—Halcyon 5-valve superhet,, 200250 A.C.-D.C.
£ {Model 4501), complete B.V.A. valves, Westinghouse
rectifier, and Westectors, A.V.C. visible tuning meter,
station named dial, illuminated switching, and 3-pesition
tone control, in inlaid walnut cabinet, this receiver repre-
sents the finest A.C.-D.C. receiver yet made, listed £14/14;
ditto, model A.C.7, 200-250 A.C., having neon tuning.

\A.C., Ltd.,, 54, Lamb's Conduit St., W.C.1, Helborn
P 6860. [1693

~-Regentone 5-valve a.c. consolette, super selec-
105/- tive bandpass, A.V.C., variable tone control,

listed £10/10.

—American Bosch S-valve A.C.-D.C. superhet,
115/_ illuminated aeroplane dial, walnut' cdbinet,

listed £9/9; original packing.

5-—* American Prince’” 6-valve A.C. superhet,
£8/€hree wavebands, aeroplane dial, 9kc. selectivity, full
A.V.C., 5 watts undistorted output, large 8in. dynamic
speaker, walnut cabinet; ditto all-wave 7-valve A.C.-D.C,
listed 16 guineas, for £9

END for DNlustrated Leaflets; cash with order, carr.
S paid; c.o.d., carriage forward.—Kay, 167, City Rd.,
E.C.l. {0500

RMSTRONG Company Have lor Disposal few 8.stage
A Superheterodyne Radiogram_ Chassis, these chassis
are fitted with fully delayed A.V.C. (but not Q.A.V.C.),
are brand mnew throughout, and offer an exceptional
opportunity to acquire an Armstrong chassis at consider.
ably less than list price, specification as under.

RMSTRONG 5-valve 8-stage Radiogram chassis with
fully delayed A.V.C, full range volume and tone
control operating on radio and gmmqphone, switching
separating radio from "gramophone, pick-up leads may
be permanently copnected: circuit, band pass input,
heptode frequency changer, band pass coupled to HLF.
pentode, band rass coupled to doumble diode triode, R.C.
coupled to large pentode output, indirectly heated recti-
fier; price 5 guineas, complete with valves, aerial tested,
reaciy switch on

RMSTRONG Company also have a few Battery

Operated Superheterodyne Chassis, specification as
A.C. mains model above; price 4 guineas; guaranteed
new.

A_RMSTRONG Usual 7 Days’ Approval.

RMSTRONG MANUFACTURING Co., 100, King's
Rd., Camden Town, N.W.1. [1678

TP ARGAINS in Radio.—Surplus stock of 1236 radio sets.

new and unused, offered below cost price: 5-valve
superhet table models from 65 guineas; de Luxe md)t»
grams from 9! guineas; service and installation carried
out in London area; a limited number only available.—
To view demonstration range, ring Ken. 6057 after 6.30
p.m. (1777

PUBLIC ADDRESS EQUIPMENT

10 Watt P.A. Outfit, 2-stage R.C., coupled in front of
two D.0.26’s in P.P,, two input passages, complete
with valves in cabinet; £6.—Klitz, 88, High St., Lyming-
ton. [1730

.R. BUPPLIES.—Remarkable opportunity, brand new
Webster 15 watt ear amplifiers, A.C., 100-250 volts,

with built-in microph stage, ¢ lete with new valves
and full working instructions in makers’ original cases;
£35 madel for 10 guineas, carriage paid; 15 only; take
immediate advantage of this exceptional offer,.— M.R. Sup-
plies, 11. New Oxiord St.,. London, W.C.1 (IHolborn 7[058].
1778

The finest value in All-wave receivers!

ALL-WAVE, ALL MAINS
SUPERHETERODYNE

Complete with B.V.A. valves

A.C. or A.C./D.C. types with multi-voltage input.
8 - stage all - wave band - pass superheterodyne,
employing 6 valves with seven tuned circuits. Delayed
A.V.C., with manual control on ‘ squelch’’ circuit
valve for inter-station noise suppression. Illumi-
nated **Airplane’® dial, with principal station names.
Wave ranges covered approximately 17-52, 200-550,
800 - 2,000 metres. Octode frequency changer.
3.5 watts pentode output. Energy for moving-coil
speaker. Position on switch ts gr h
pick-up.
£7 cash on 7 days’ approval,

Compicte with knobs, pilot lamps, mains cable with combination
plug. Suitable Speakers and Cabinets tn stock. 1z monthis'
guarantee. Or on doferred terms from: The London Radio
Supply Co., 11, Oat Lane, E.C.2.

Fult particulars, circuitdiagrams,”etc. on application.

MOCCARTHY RADIO Lyo.

44a, Westbourne Grove, Bayswater, W.2.
Telephone : B ter 3201/2.

50 conracts

The Designer of the P.A. Amplifier

and its Feeder Unit shows great and ~

justified faith in Clix perfect con-
tact components by specifying 10
5-pin Clix Chassis Mounting
Valveholders.

without

5—p|n terminals sd'
(as specified)

The Clix range of contact compo-
nents includes over 40 lines and one
or more of them are incorporated
in 90% of Home Constructed and
Commercial receivers.” Secure 100¢/
contact efficiency by fitting Clix.

Send for Free
Folders *W."”
- T

For apparatus deseribed in “ Wireless World.”

LECTRO LINX LIMITED

79a ROCHESTER ROW, LONDON, S.W.1

*

[

-~

-

USED SETS FOR SALE
AND WANTED

BUSH

UICK Sale.~Officer gone abroad; 16-guinen A.C.
superhet Bush, perfect condition; price 5 guineas.—
Sproule, Velmead Rd., Fleet, Hants, (1737

CLARION

“7ALNUT Console 7-valve Clarion Superhet, A.C./D.C..
A 4 wavebands, Q.A.V.C., S8hadow tuning, valves alone
listed £4/15; sacrifice, £7/7.—~102, Torrington Park,
London, N.12. [1762

HALCYON

FOR Sale, Halcyon radiogram, A.C./D.C. model, perfect
order; £14.—N., 3, Minster Rd., Bromley, Kent,

771,

MARCONI

1 36 S5-valve Marconi Radiogram, scarcely used; sacri-
fice £16.—Pakenham,. Gordon House, Wimborne,
Dorset. (1741~

PYE

TP/AC, almost new; 12 guineas or_near offer; demon-
stration —205, Braeside Avenue, Patcham, Brig[hton‘
1753

R.G.D.

{A.C.), cost 74 guineas;

.G.D. Rudiogramophone
Exchange, - 121,
[1734

bargain, £22/10.—Gramophone
Shaftesbury Av., London, W.C.2.

R.G.D. Radio-Gram., 1935, %7-vaive superhet, auto.
changer, 8 records, twin speakers, perfect condition;
cost £62, accept £26; appointment.—R. Ray, 112, Pen-
tonville Rd., London, N.1. [1785
R.G.D. Model 1202 Automatic Changer Radio Gramo-

phone for disposal, new November, 1935 and in
absolutely new condition, cost £112/7; will consider rea-
sonable offers.—Apply, T. and E. Hammond, Radio En-
gineers, Penn Rd., Beaconsfield. (1757

W.W. QUALITY AMPLIFIER
W.W.Q.A. Super Receiver, brand new, with valves;
first offer 10 guineas.—Francis, 4, Glastonbury R4,
Hove, 3. [1748

MISCELLANEOUS

AMATEURS Surplus Apparatus.—W.W. battery Mono- .

dial, complete, carefully constructed, all specified
components, £5/5; battery: single span, as above, £1/15;
Permeability 4, as above. £2/10; all at less than price
of valves.—Lownds, The Cottage, Old Lenton, Nottinghum.

{1728
EXCHANGE OR WANTED

CAR Radjo and Accessories, car battery driven, no h.t.
batteries; state make, lowest price, il long and short
wave or short only.—Box 7372, ¢/o The Wireless World.

754
NEW MAINS EQUIPMENT

’

“ PARAMOUNT Mains Transformers."
P,A. Amplifiers.

£2.-—Pararqount. W.W. P.A. amplifier mains transformer
- to specification, post extra.
12/6,-Paramount W.W, P.A choke, 36h. 120 m.a.
500 ohms, post 9d.
8/6.—Pammount' W.W. P.A, choke, 12h. 120 m.a. 200
ohms, post 9d.
£8‘—-Paramount kit of parts for W.W. P.A. amplifier,
. less” valves.
3/15.—Paramount kit of parts for W.W. P A. feeder
* unit, less valves..
20.—Paramount W.W. P.A. amplifier and feeder unit,
v \vith,'s)i)eciﬁed yal\'es‘," \w"]:red cm;)p ete. i
.—Paramount .W. quality amplifier trans-
22/6 former, st 173,
15/_.——Paynmoun input and output transformers, any

. _ratio.
wATISFIED Reader of W.W.: My transformer is O.K.
in every way and is certainly the best value for

9/_.——Paramount auto mains transformers, 120 watts
100-120v. to 200-250v. or vice versa, shrouded,
10/6, post 9d.; 60 watts, 8/-; shrouded, 9/-, post 9d.
- .—250-0-250v. 60 m.a., 4v. 2a., 4v, 4a, C.T.,
shrouded, 11s., post 9d.
12/_.—-350»0—3501 75 m.a,- 4v. 2.5a, 4v, 4a., C.T.,
shrouded, 14/-, post 9d. . ™
17/_.—500-0-500v. 120 m.a., 4v. 2.54,, 4v. 4a., 4v. 5a.,
C.T., 450v. or 400v. -same prices, shrouded,
19/-, post 1/3.
6.—- 00-0-500v. 150 m.a., 4v. 2.5a., 4v. 4a., 4v, 5a.,
4v. la., 4v. la, C.T., 450v. or 400v. same
price, shrouded, 25/-, post 1/3; filaments can be altered
to vour requirements, not exceeding wattage, all primaries
200-250v, 50 cycles.
.—Paramount{ mains choke, 30kh. 60 m.a. 500 ohms,
/ post 9d. -
- PARAMOUNT Mains Translarmers.”-R. ¥I. Salter.
66, Hartfield Rd., Wimbledon, S.W.19, ‘Phone :
Liberty 3226, 775

TANTALUM for A.C. Chargers, H.T. and L.T.—}Slncf("-‘
well's Metallurgical Works, Ltd., Garstom, Liverpool,
(1594

ARTRIDGE Translormers and Chokes Officially Re-
commended by Mullard, G.E.C., and Tungsram for
their P.A. constructional amplifiers; quotations per re-
turn;.s(’:andarﬁs from stock; ‘‘specials’ three days.
ARTRIDGE 30 W, Constructional Amplifier, ean be
built for £10 complete; details tree, trade only.

PAR’[‘RIDGE. N, BSc,A. M.LE.E, King's Buildings,
Dean Stanley St., London, S.W.1. (1107

“ Handbook of Technical Instruction for Wireless Telegraphists ** Fifth Edition Post free 15/9
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NOTICE the Heavy Core Correctly Squared Up with
the Minimum of Gapping and no bolts passing
through the thin laminations.
N TICE the Windings of Best B.I. Wire and Best
Non-hygroscopic Interleaving Paper, perfectly layer
wound.
OTICE the Clean Lines of the Pressure Die-cast
Shroudings Locating Core, and giving screeming to
the rest of the set.
NOTICE the Price which Gives the Minimum of Profit,
and the answer is Vortexion.
“713 Supply the G.P.0., B.B.C., L.P.T.B., Borough
Councils, and most pcople who must bave extreme
accuracy and absolute reliability.
VORTEXIOV Specified Quality Amplifier or Monodial
Transformer, 425-0-425-120-150 m.a., 4v. 6-8a., 4v.
3a., 4v. la, 4v. la, all GT, super shrouded model,
2% % regulation, 26/-, carriage 1/-; Q.A. output trans-
former to W.W, specification. 17/6: multi ratio, 20/-;
SDeaker field réplacement choke, 1,250 or 2,500 obms,

VORTEXION 400 or 450, or 500-150 m.a. super, 4v.

4a., 4v. 2a., 4v. 2a, 4v. 2a., 4v. 2.5a., all C.T., 2%%
regulation, open, 26/-; shrouded 30/-; post 1/-

0 or 450 or 500-120 m.a., 5% regulation, 3 fils to

spec., open type, 19/-; ‘shrouded, 23/-; post

1/-; 360-0-300 or 7, 350-0-350, 120 m.a., 4v. 2.5, 4v. 4a.,

Imperjal open,

4v. 1-2a., 16/6; shrouded super model, 4v. 4-7a., 4v. 2.5,
qv. 1-2, 4v.- 12, all C.T., 21/- hhrOudC(L
350460 4v. 2.5, C.T., 4v. 3-5 C.T., 15/-, shrouded.
ORTEXION S8.w.e, 13/6; 16/,
shrouded.
25 -60 4v. 1-2, C.T., 4v. 2-4, C.T., 10/-; open type,
12/6, shrouded.
50 v. 250 m.a. Transformers, 26/-; 1000v 250 m.a,
transformers, £2/5; separate - filament trans-
formers, 40-watt 10/6, 60-watt 12/6; simply quote valves
used, English, Amencan or Contlnental rewinds to the
tmde for all receiver transformers most windings im
stock, best prices; 500 volts 250 m.a. rectifiers, with
base, 6/6.
UTO Transformers, 100-120 to 200-240, or vice versa,

60 watts shrouded, 9/-; 120 watts. 12/6; 200 watts,
16/6; 500 watts, 35/~

ES.—30h., 60 m.a., 5/6; 40h, 60 m.a., 8/6;

7-13h.. 120 m.a., 10/6; 30h., 150 m.a., 12/6; 701],

0/6.
REGULAT[OI\ Choke, 7/6.

ORTEXION, 182, The Broadway, Wimhledon, 5.W.19.
Tel. : Lib. 2814. {1490
OYNES.

HOYNES—TmnsIormers and chokes, the acknowledged

OYNE'S.—Guaranteed components, primaries, screened

and tapped, all filaments centre tapped, stout alu-

minium clamps. terminal strips to all models shrouded
models fitted with screw terminals throughout.

} OYNE'S.—-Specified without alternative hy " W.W "
for Variable Selectivity IV; 13/6, post 1/-
OYNE'S.-250-0-250v. 60 m.a., 4v. 1 to 2a., 4v. 2
to 4a., price 10/-. post 9d.

QOYNE'S.—A.C.3 or FEH'OCdl'u III, 250-0-350¥.,

- m.a., 4v. 2 to 3a., 4v.

i/-; with extra 4v, la.

17/6, post 1/-.
OYNE’S.—350-0-350v., 120 m.a., 4v. 2 to 3a., 4w
4 to 6a., 4v. 1a., 4v. la.: price 18/-, post 1 /-
OYNBS—SOO 450-0-450-500v. ., 140 m.a.. 4v. 2 to 4a.,
4v. 4 to 6a., 4v. 2a., 4v. 2a.; price 27/6 post 1/-;

or heaters to any specification not exceeding wattage,
OYNE'S.—Quality amplifier trapsformer, 25/-, post
1/3; 7/30-henry choke, 9/6, post 9d 20-henry

choke, 7/6, post ad. 1 )

I OYNE'S.——* W.W.” Quality Amplifier, complete to
specification, wired and tested, less valves; £5/17/6;

exceptional value.

OYNE'8.—Chokes, cotton interleaved, 20 H. 120 m.a.,
9/6, post 9d.; 30 H. 140 m.a., 12/6, post 1/-.

OYNE'S -—'l‘rans(ormers built to specification, keenest
prices, best material and workmanship, quotation by

return.

BI“ 1HOYNE, All-power Tranformers, Ltd., Office
and Works, 8a, Gladstone Rd., Wimbledon, 'S.W.19.

Tel. : Liberty 3303 {1469

DYNAMOS, MOTORS, ETC.

L. Converter, 12v. to 230v.,, 435 m.a., D.C.. £5(5;
¢.p.; brand new condition—Dickinson, 32, Prospect.
i1ill, Dougias, 1.O.M [1733

ih.p. Motors, AC bnmd new, 200-240v., 1,425 revs.;
ks £2/8/9; carriage pald hsts free.—Easco, Electrical
Service, 18, Brixton Rd., 8.W.9. {0455
TDC 220v. D.C, 230v A.C.. 250 w., cabinet, filter,
J just from ma.kErs, not unpacked; listed £22/5,
offers; '* Wee Megger,” leather case, new, listed £8/15,
offers.—~Box 7356, c/c The W:relcsc World. 11742
EL]LCTRIC Dynamic Converter, sound proof cabinet,
input D.C. 220 volis' output. A.C. 220 volts; price
£8. —Oourt,enay Dodd, 14, Archers Mansions, Sont,ham[pt;,on9
172
LECTRO DYNAMIC Rotary Converters, complete with
smoothing and silence cabinet. input 200-240 DC.,
output 220 vofzts A.C. 50 cycles 120 watts, in new condi
tion; £6/10. carriage forward.

‘VARD, 46. Fatringdon St.,

Holborn 2€703.
CABINETS

CABINET Clearance.

60-70
2 to 4a., price 12[6 post
winding, 13/6, post 1/-; shrouded

E.C4, Tel:
{0512

London,

GREATEST Bargain.

300 “ Lissen ” Figured Walnut Cabinets, 15%x14%4x
814, modern design, new, to be cleared at frac-
tion of cost priee.
BEST Opportunity for Dealers and Amateurs; 3/6 each,
including strong outer, cash with order, poqtage extra.
G;PECIAL Discount for Quantities.—Call or write imme-
diately, -L. S. Allen and Co., 81, Fenchurch 8t

E.C.3. (Royal 1718.} [1750

~a \CKNowiesceo e BEST

B.T.S. Components are Specified for the

“W.W.”” 12.ur P.A. AMPLIFIER

B.T.S. YAXLEY TYPE SWITCH® B.T_S. Tone Correction CHOKE

The famous anti-capacity multi-
pole switch now manufactured in
England by B.T.S. under licence.
With self-cleaning silver-plated
contacts and rolter locking device.
Tio are specxﬁed for the 5 6
“ P.A. Amplifier.”,

Each

As first specified.  Carefully
wound with high quality double
silk covered wire on a machined
ebonite former. Supplied com-
plete with rod for mount-

Rigidly constructed of 18g.
Cadmium-plated steel with valve-
holders eyeletted in position.
Every hole punched exactly
to specification (lead through
holes are eyeletted).

"B.T.S. READY-BRILLED CADMIUM - PLATED STEEL CHASSIS

AMPLIFIER CHASSIS
19/6
FEEDER UNIT

CHASSIS - - 9/6

B.T.S.P.A A¥PLIFIER Smoothing CHOKES @ B.T.S.P.A: AMPUFIER Mains TRANSFORMER

Made exactly to ‘ Wircless
World ™ specification.
Type L.C.12.
12 H,, 120 m.a.

. 200 ohms. 1 3/ 6
Type L.C.38.

36 H., 120 m.a. 16/_

00 chms,

Exactly to specification. Primary;
200/250 volts, 50c.s. Secondaries
4v., 2.5 amps. C.T., 500-0-500v.
120 m.a., 4v. 2 amps. C.T.,, 4v.
2 amps. C.T., 4v. 2.5 amps. C.T,,
350-0-350v. 120 m.a., 4v. § amps.

CT. with scrcened 57/6

primary. Type W.W.P.A.

B.T.S. COMPLETE KIiTSeB.T.S.

comprise the following:
AMPLIFIER

1 B.7.8. Type W.W.P.A. Mains Travsformer
to specification ... £217
2 B.T.S. Smoothing Chokes, 12 'H. 120 m.a, By
200 ohins. M
1 B.T.S. Smoothmg Choke 36 H. 120 ma.,
500 ohms. ... 16
15 T.C.C. fixed condensers 3 4 19
14 DUBILIER }-watt fixed resistances r
ERIE 1-watt fixed resistance, 500,000 ohms.
DUBILIER 3-wait fixed resistances, 500
ohms.
BULGIN 20-watt fixed. resistance, 300 ohnis.
BELLING-LEE 3-pin plug and socket
BRYCE 5-way connector
BELLING-LEE fuseholder, with 3- amp fuse
BELLING-LEE shrouded terminals
B8.T.8. ready drilled Cadminm-plated c.hassxs
with valveholders eyeletted in position.. 19
All necessary nuts, balts, washers and connect-
ing material e

FEEDER UNIT

B.T.S. Tone Correction Choke L.

T.C.C. fixed condensers . =

DUBILIER %-watt fixed resistances

DUBILIER Fadover Volume Control

BRYCE 4-way connector

GOLTONE 5-way cable and plug

B.T.S. double - pole, 5-way sw ltches, thh
knobs

BELLING-LEE | i-pm plugs and sockets

BELLING-LEE shrouded terminals

B.7.S. ready drilled Cadmium-plated chassxs,
with valveholders eyeletted in position ..

All necessary nuts, bolts, washers and connect-
ing material
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COMPLETE KIT - £16 10 2

All Components listed above are guaranteed to fit the
blueprint exactly.

TO DEALERS AND FACTORS. Full trade terms are given on the above
Send us your orders immediately.

BRITISH TELEVISICN SUPPLIES L™-

Faraday House, 8-10, Charing Cross Road, London, W.C.2

Kits and B.T.S. Components.

*Phone : Tem. Bar 0134-5, 'Grams

AMPLIFIER KIT

Complete kit of parts for amplifier, only less

valves, as detailed in ad- £12 5 6

joining column

B.T.S. FEEDER UNIT KIT

Complete kit of parts for Feeder Unit only

oinimg comn . £4, 4.6
ASSEMBLED CHASSIS

AMPLIFIER Ready assembled by

B.T.S. radio experts on B.T.S. Cadmium-

plated steel chassis, with 5 specified
lves. Exactingl

FEEDER UNIT Ready assembled
and tested. Including 3 £7 5 0

first specified valves

Compiete AMPLIFIER & FEEDER UNIT

Assembled in a portable type cabinet with
two carrying handles and ventilating grille
in the top and two
sides. Including all

specified valves £29 1 2 6

. Teleview, Lesquare, London.

Bl
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6 'ADVERTISEMENTS,

CABINETS
TV ANUFACTURERS' Clearance

UST Received.—A large collection of high class table
cabinets in figured walnut, highly finished: prices 6/6
to 18/6 (send dimensions of chassis and 'speaker).
ALCYON Radiogram Cabinels, rich, dark. figured
wialnut 33x23x21, 45/-; details and illustrations
on reguest, -
BRUNSWICK Radiogram Cabinet, in figured walnut,
£3719/6; many others, 20/-, upwards; photos lor
selection sent on request.
ONVERT Your Set into a Radiogram by Standing it
on a Playing Desk; bureau 39/6; table model, 21/-
= ULTRA " Pedestal Cabinet, Mdm. walnut, modern
design, new and undrilled, 34x22x12in., 35/-
SET and Speaker Cabinets; 4/6 upwards.

= LTRA ' Table Cabinets, 20x16%x9% (undrilled),
10/6; 28x18x11 (drilled), 10/6.
SPEAKER Cabinets; 4/8 upwards.

SEND Particulars of Your Requirements (giving size of

sel, etc.). or call and make your choice from our

stocks of over 100 dielfrent types: from 3/6 to £4/10.
L. SMITH and Co., Ltd., 287-9, Edgware Rd.,
London. W.2. Tel.: Padd. 5891, (o485

GRAMOPHONES, PICK-UPS AND
RECORDERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

B.T.H. Needle Armture Pick-up, month old; 22/6;
cost £2.—Gerry, Bank St., Newgquay. {1766

NEW LOUD-SPEAKERS

HULBERT for Quality Surplus Speakers,

HATEVER Your Requircments, we can supply tke
best moving coil spzakers that money can buy at
Jess than half list price. - They are brand new and made
by one of the best known manufacturers of quality moviog
coil speakers. The auditorium models are fitted with the
latest curved or expomential cones, and at 59/6 and 77/.
they represent the finest bargalns ia quality moving coil
speakers available at the present time.
9 /6,—Energised 7in., cone, 6,500 ohins, power pentode
/ universal transformer.
10/6.—Energised 8in, cone, 2,000, 2,500. 6,500 ohms,
power pentode or universal transformer.
14 / - —Energised 10in cone, 2,900, 2,500, 6,500 ohms.
£ power pentode or universal transformer, power-
ful quality speaker with die cast frame.
10/6.—-Permanent magnet, 7in. cone, without trams-
former; with transformer, 12/6.

.—Permanent magnet, 8in. come, without trans-
113/6 former; with transformer, 15/6.
,15/6.—Permanent. magnet, 10in, cone, without trans.

forme ; with transformer, 17/6.
.16/6.—Permnnent magnet, 8in, cone, without trans-
former; witp transformer,  19/6. These
speakers have large Alni magnets, noled for efficicney.
21/_.—Permanent magnet, 10in, cone, without trans.
former; with transformer, 24/-; with large
Alni magnets, ideal for quality receivers, die cast frame.
9/6.—D.C. Auditorium, energised. 10in, exponential
5' cone, noted for realistic reproduction, 30 to
9,000 cycles, large magnet with énormous flux density,
one of the best, quality speakers obtainable, l‘l'Slm.l price
£6; price includes large output transiormer; Field resist-
ances, 1,250, 2,000, 2,500 or 5,000 ohms. ideal for Wire-
Jess World Quality Amplifier. Exceptional bargain.
77 ! _.—A.C. Auditorium, energised, goin. exponential
& cone as above, but with Westinghouse rectifier
and full smoothing equipment, List price £9.
2/9.—Bmud new cabinets for B8in_ speakers only.

SECURE One o! These Genuine Bargains Now. Repeat
orders, coming in daily.
C:\SH With Order or C.od.
ULBERT, 6, Condunit St., W.1.
H 3 (0457

LOUD-SPEAKERS.
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

POCIH Domino; others suitable P.A.; clearing cheaply.
—3, Gill's Yard, NNW.1, Museum 1151. {1749
AUXHALL —Magnavox mains energised. 2,500 or

6,500 field coil, 10in, cone, 17/6; 7in. cone, 12/6.
AUXHALL.—Magnavox perman2nt magnets, universal,
suitable for Class * B'" power or pentode, 7in. cone,

16/6; 10in. cone, 22/-

AUXHALL.—Above, fully gunaranteed, complete with
humbucking coils; state power or pentode trans-
former; nnused manufacturers’ stock.
AUXHALL.—Immediate delivery, carriage paid, lists
free; cash with order or c.o.d.—Vauxhall Utilities.

1632, Strand, W.C.2 (Temple Bar 9338).

I ARTLEY TURNER Speaker, 6 volt pot, transformer,

perfect; 59/6.—Webb, New S8t., Dunmow. Esse(x.
1767
ARTLEY TURNER, 1205 ohms field, just overhauled,
latest cone, as new; £3/15, offers.—Laey, 21, Roches-

ter Terrace, N.W.1. [1759

AGNAVOX D.C. 152 (9in. cone). 22/6; Magnavox
154 (6liin, cone), 16/3; all with humbucking coils,
power or pentole transformers, and 2,500 or 6,500-ohm.
fields; Magnavox P.M.254. 18/-; Magnavox P M.252,

22/6.
ATTEN’I‘ION to All Orders Within 48 Hours; carriage
payd: cash with order or c.o.d.; send for list,
ARD, 46, Farringdon S8t., London. E.C.4. Tel :
Holborn 9703. {0451

16/6,—Magnavo.\' P.M.254, .genuine unused surplus,
Pentode, power or ' Class B "™ transformer;
send immediately, supply limited: satisfaction or cash re-
funded; cash with or er, or c.0.d., carriage paid.—H. E.
Randall, 155, Willoughby Lane, Tottenham, N.17. [1740

‘““ Radio Receiver Measurements.""

PROVED BY TIME

The SOUND SALES 4-12 WATT
QUALITY AMPLIFIER introduced
18 months ago and certified by the
‘“ WIRELESS WORLD *’ test to have
a frequency response varying only
.8 db. from 20 to 10,000 cycles.

The SOUND SALES 4-12 WATT
‘* WIRELESS WORLD *’ type
QUALITY AMPLIFIER'is modelled
on the lines of the original 4 watt
model plus the following refinements:

1. SINGLE VALVE RECTIFICATION,
a specilal valve capable of glving 500 volts at
no less than 250 milliamps. Cheaper re-
placement, less complication.

2. SIZE PRACTICALLY THE SAME
AS THE OLD 4 WATT W.W. Model apart
from Its massive mains transformer which
brings the height to 11lin.

. 3. INDEPENDENT VARIABLE GRID
BIAS on cach output valve.

" 4. Over a 100 mfd. H.T. smoothing
including special high voltage paper con-
densers.

5. LAST, BUT NOT LEAST, Pro-
vision for change-over from P.X.4 to
P.X.25 valves, in a few moments. This unique
arrangement places the SOUND SALES
‘* Wireless World *’ 4-12 WATT QUALITY
AMPLIFIER in a CLASS BY ITSELF, since
it is sultable for either P.A. or Domestic use.

PRICE £17 : 10

COMPLETE WITH VALVES.

May we send YOU further particulars ?

MARLBOROUGH RD., \._Ji (Contractors to
UPPER HOLLOWAY, il the G.P.0.)
LONDON N.13. ' LIMITED ‘Phone: Archway1661-2-3

RECORD Speech and Music
AT HOME with Lesdix No.2.

Complete Parulle] Traverse Tracker fitted magnetic Cutter Head, ONLY
5 mins, to attach to your radiogram without touching exiating tune 27/6
arm. Complete with real Diamond cutter fitted. ... ........ = f
Where existing tone arm and pick-up are to be used for record amd repro-
duction our No, 1 Centre drive apiral gear Tracker accurately traverses
pick-up across blnnks and with sapphire cutter costs ouly 8/-. 6 Bliak
discs 4/- doz. 107 7/-doz.
- Ll AMPLIFIERS for Reconl booating, 2} watts
undistorted output from mains, Steel clad chassis
alo with metal cover, £4/10/-.
P.A. SETS. Complete for 6 watts, 10 watts, 13
watts, and 20 watts pure undistorted output.

Chenp, a3 prev. advert.

Note this special
Dynamo Bargain!

Typs “C” for BUNGALOW, YACHT or

CELL CHARGING, 140 watt Enclosed

Dynamo, 12/20 v. 12 amps.  Ball Bearings,

Vee Pulley, Type C, 25/-. Marine type

switchboard with Ammeter, maximum and minimum Auto Cutout maiu
Bwitch and Fuses, Field Regulator, 25/- or 47/8 the pair.

DOUBLE CURRENT GENERATORS, D.C.. 600 volts, 100 m/s, and G
volts 3 amps. -,

SILENT ROTARY CONVERTERS., For A.C. sets on D.C. mainn. 90 watts
output with fiiter. Allin silence cabinet, asuew, £7. Full guamntee, Altere
nators to 1 kKW, motar or engine driven.

ELECTRIC TOOUS—A.C. induction motor, flex and ping, 1/10 h.p. ditto
with pulley, fan cooled, 1,500 reva. 35/-. Light A.C. Drill 4}lbs. to {-in.
hole, 404-. Al with flex and plug.

PUMPS, Electric Water Pumps, A.C, or D.C.. 120 galla. per hour to 6ft.,
67/8. Twin Electric Alr Compressors, €5 10s.

March]! April Bargain List “ W’ Free.
ELECTRADIX RADIOS,
218, Upper Thames Street, London, E.C.4.
Telephone: CENiral 4611

+ AMPLIFIERS ..

Westmoreland Road, Stanmore, Mdx.
t(Adjoininy Qusensdbury Ast. Station)

Telepbone: COLindale 7131 (3 lines)

Send for
Cotalogue

VALVES

ALL Trpes of American Valves in Stock, of Raytheon,
8ylvania, and Arcturus makes at competitive prices,
guaranteed for six months. Send for full list, 350 ohms
line cords, 2/8.
ARD, 46. Farringdon St., London, E.C.4, Telephone :
Holborn 9703. {0352

MF.R.ICA_N Valres, first grade, in all types. some
- Majestic types available; trade suapplied.—Metro.
thtan Radio &ervice Co.. 1021, Finchley Rd., N.W.11.
peedwell 3000. {0436

MERICAN Valves.—All normal types 5/- each; also
L National Union glass and metal valves at keenest
prices, mains transiormers, etc.; write for lists.—E. Fel-
lows, 94, Palmerston Crescent, N.L3. [1758

VALVES by Well-known Non-ring Manufactufer, Com-
plete range of battery. A.C. mains rectifiers: brand

new stock, with 6 months’' guarantee. 2-volt: detector,
2/3; power, 2/9; screen  grid, Peritode, H.F. Pentode,
5/-.—Write for other prices to Dulci Electrical Co.. Ltd.,
7. Vizard St., London, EC.i, [0501
LARION Valves, all brand new, battery types, 2 volt,
H.2, H.L.2, LP2 1/9: super power, P.2, 2/6:
screens and L.F. pentodes, 3/9; A.C. mains 4.volt, 1.amp.
general purpose, 3/3; power, 4/-; screcns and I.F. pen-
todes, 4/6; full wave rectifiers, 3;6: postage paid cash
with order or c.o.d. over 10/..—Clarion Valves, Dept. W,
885, Tyburn Rd., Erdington. Birmingham. (1411

METERS, ETC.

l ,NIVER_SAL Avometcr. in mew condition, £8/10;
Avominor, as new, 30/-
EVIERSHED and Vignoles 500-volt Megger, in red bake-
lite, with carrying case; #£4/5. as new.
(ERRANTI Test Meter, type U.T.I., 1,000 o.p.v. £215;
F 025 voits, 17/6; 0-76 Amps., 16/6: 0-1.5 aap., 16/8.
0-150 vnlts, 15/-; 0-500 volts, 500 o.p.v., 32/6; 0-15 m.a..
15/-; 0—15(!_ volts, 1.000 o.p.v.. 27/6: three-range fush
pattern, 0-75/30/-150 m.a., 32/6; 75-150 volts and 75
m.a., port. type, 32/6.

HENRY‘S, 72, Wellington Av., N.15. Stamford Hilt
A+ 2507, [1782

\’OMETERanerranti 1 m.a. (rectifier type), 3,500v.
electrostatic; offers; several others, all as new,
MacLachlan, " Balvaig,” Strathyre. {1761

NEW COMPONENTS

P.A_ Amplificrs Require Really Excclient Microphones,
sach as the “ W.W.” transverse-current; complete
parts (no extras), 8/6 nett.

A. HINDERLICH, 2, Bridge Rd.,, London, N.W.10,

[1768
COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
P.

PREMIER SUPPLY STORES.
PRE.’\IIER SUPPLY STORES.

SEE Displayed Adrvertisement on inside back cover.
[0488
VAUXIIALL.

AUXIALL —Polar Midget 3-gang condensers, straight
or superhet.. 8/9; Polar tull vision, hori'zon'.r:llgar
Arcurate dial and drives, 4/6.

AUXIIALL:--Flat._ sheet aluminium, hard rolled, 18
4 gauge, 12in.x12in.,, 2/6;. 18X18, §/-; other sizes pro
rata.

VAUXHALL.—JABA Squareplune drive large oblong scale
bronze, complete with station named dial; 4/6.

AUXHALL.—Poiar station named scales. for hori-
zontal dials, latest settings; 1/9 each.

AUXHALL.—T.C.C. electrolytic condensers, 8 mfd, and
4 mfd, 550 volt, 3/-; 500 volt, '2/6; 450 volt, 2/5.

AUXHALL —T.C, condensers, tubular, non-induc-

tive, 0-1, 6d.; 50 mid., 50v, working. 1/6; 50 mfd..
15vﬁ, 1/3; 0.05, 6d.; 0.002, 0.0002, 0.001, 0.0001, 4d.
cach.

VAUXH ALL.—T.C.C. mica 0.002, 2,000 volt test, 10d ;
0.0001. 4d.; 0.001, 0.01, 1/-; 1 mfd. Mansbridge, 1/3,

VAUXHALL.-Resist,anccs by well-known manufacturers,
1-wati type, 6d. each; all values,
AUXHALL.—Centre tapped iron gored I.F. trans.
formers, bases, terminals, 110 k/c; 6/6, guaranteed.
AUXHALL.—Set manufacturers’ surplus, skeleton type
Westlinghouse rectifiers, 11.T.8, 9/6; H.T.9, H.T.10.
10/-; complete with fixing brackets; Westectors, W.4.
W.X.6, 5/9.

VAUXHALL.—-Colvem G.1, G2, G3 or G.1, G.2, and
G.8, superhet. type, 30/-; Colpaks, £2/4; Polar.
drives, 4/6.
AUXHALL.—Volume controls, Erie. Colvern, Centca.
Jabs, 2/-; with switch, 3/ ; all values, from 3,000 to
2 meg.; Benjamin class “ B’ transformers, 1-1% to 1.
6/6.
AUXHALL.—B.T.H. Minor, 16/6; Senior needle arma,
ture, 29/-; Radiophone, 14/6; others from 10/-.
AUXHALL.—B.T.H, Truspeed gramophone motors,
30/-; Universal D.C.-A.C., 47/6; sealed cartons.
AUXHALL.—-Collaro 32 model, 32/6; Universal model,
47/6; comFlete unit. A.C. 200-250v., first qualily
pick-ups and volume control. 48/-,
AUXHALL-T.C.C.. 2C0 mfd. 10-olt, 3/-; Con-
tinental valve holders for Universal valves, wviith ter-
murals, 9d.
AUXHALL.~Clix valveholders, terminals, 7-pin 9d..
5-pin. 7d., W.B. 5-pin 4td.; baseboard mounting, 6d.;
post paid 2/6, or over, or c.o.d. .
AUXHALL UTILITIES, 163a, Strand, W.C.2, over
Denny’s, the Booksellers. Temple Bar 9338. Send
postcard for lists free. {cas3

Price 4/6 By post 4/9
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‘'THE WIRELESS WORLD ADVERTISEMENTS. 7

COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, ETC

HENRY'S.

CARRARD A.C. 200-250 Record Changer, £6/10, in
X new condition; Rola G12 P.M.. £3/2/6, as new.

ERRANTI Transformers, in new condition, A.F.5,
AF6 and AF.7, 12/6; A.F.15c, 12/6; A.F.5¢, 15/-;
AFZ‘ 7/6; OPMlSc, 14/-; O.P.M.15c, 14/; O.P.M.12¢c,
Bl and B2 chokes, 10/- Ferranti mains transformer.
su’xs 24/-.

ERRANTI Wire Wound Cartridge Resistances, with

holders, unused, 1/3 complete; 500, 1,250, 2,000,
3,000, 4.000, 6,000, 8,000, 15,000, 20.000, 25,000, 35,000,
40,000. 50,000, 60,000, 75,000, and 100.000.

RENRY'S, 72, Wellington Av., N.15. Stamford Hill
2907, (1784

H‘ FRANKS

IS Transferring the Little Denmark St. Branch to 83,
New Oxford St.,, W.C.1. and to save removal expenses
offers a large and varied stock of P.A. and talkie equip-
m:nt at knock-out priees. All must be cleared hy end
of month, Callers especially invited. Stamp for lists.—
Telephone : Temple Bar 2620. [1773

MILDMAY RADIO EXCHANGE

FFERS the Following Sound and Perfect, cash with
order or c.o.d.
“ZEBSTER Quality Amplifier, 6 watts output, com-
plete with valves, for 230 volt A.C. mains; £5.
FERROCART F1, F2, F3 Coils, ganged; 22/6.

ERRANTI A.F.8 Transformers, brand new and boxed,
5/- each; B8 chokes, 50 m.a., ditto, 4/-.
ERRANTI Meters, 0-25 volt A.C, 17/6 0.50 m.a.,
18/-; 3-range m.a. 0-12, 0-12, 015(1 25/-.
ESTON 0-250 m.a. A,C., 12/6; Sifam 0-30 m.a,, 10/-;
Ferranti 0-150 volt 1,000 ohms. 14¢-
ERRANTI Transformers, AF.4 5/-, A.F. 3 8/6, AF5
12/6, A.F.6 15/, A.F.7 12/-; O.P.M.16¢c, 14/-;
B1 choke 10/-, B2 10/-; pair Varley pwsh-putl, 19/-
ILDMAY RADIO EXCHANGE, 6 and 8, Pentonville
Rd., London, 5 [1780

RADIO and ENGINEERING SUPPLIES.

CONDENSERS, T.C.C., dry electrolytic, 8 and 4 mid., 450
volt,"2/5; 8 and 4 mid.,, 550 volt, 3/6; 444 mid,
848 mid., 450 volt, 3/6; 50 mid., 12 volt, 1/4; 25 mid.,
25 wvolt, 1/4; tubular non-inductive, 0.002, 0.0025, 0.005,
©.01, 0.05, 0.08, 0.1, 0.15, 0.25, 450 volt. 4d

MERICAN Valves, any type, 4/6, all guaranteed;

valves by well- known non- ring manufacturer, battery

and mains, guaranteed, 2 volt detector 2/3, power 2/9;
screen grid pentode, 5/-; write far other prices.
TRADE Enquiries; send stamp for latest trade lists.

RADIO and ENGINEERING SUPPLIES 88, Edgware
London. 'Phone: Pad. 66 1782

W.R TRADERS.—Special offer 1or Ea.ster.

200 1936 P.M. Speakers, at knock-out prices.—Rola,

12/9; Magnavox, 12/6; R. and A. 12/-;

Lotus, 9/11; these are all complete with transformers

and guaranteed to be the latest types, with 8in. ribbed

cones.

20 Brand New Radio Table Model Cabinets, in black
or walnut, to clear at 2/9 each.

100 Mains Sets for Breaking Up: these sets have
large chokes; tramsformers, T.C.C. condensers,
and plenty of gear, on]y wants believing, 15/- eaeh.
'\, 7.R. TRADERS, 22, Osborn St., Whitechapel, E.1.
‘Phone: Bis. 8543. Open Sundays. (1743

MAINS RADIO DEVELOPMENT COMPANY.

MAINS RADIO Offer Guaranteed New Bargains; car-
riage paid; call, ‘phone Tudor 4046.
T.C.C. Dry Electrolytics, 8 mifd., 500-volt working, 2/-;
Dubilier 50 mfd., 50-volt, 1/9; 10 other capacities
as before.
OTENTIOMETERS.—A!ll guaranteed unused, perfect;
Igranic 10,000 ohm, with switch. 1/9: Sator 25,000
chm midget, 10d.; Centralab 500,000 ehm. 1/-; Rotorohm
1 megohm, with switch, 1/6.
ESIS'TORS, cne watt colour coded resistors, wire ends,
best make, any size from 50 chms to 4 megochms,
3%d. cach, 3/- per ‘dozen; your choice.
HREE-GANG Tuning Packs, as before, 25/-; electric
soldering iroms, 200-250 volts, unused, boxed. 1/5.
UBULAR Condensers, new, wire ends, 400-volt work-
ing, best make, 00001005 mid.. 5d.; 0.1 mid.,
6d.; 0.25, 0.5 mid., 7d.; Nuformo 1 mfd 400 volt work:
ing, od.; Wezo 4 mid., 450-velt working, 2/6.
AG andensers. unused, perfect, Telsen 0.0001, 0.0005
mid., 1d.; Hellesen 0.0003, Ormond 0.001, 0.002
mid., 1%d.
LIX Unused Chassis v.-holders, 4-pin 1)4d., 5-pin.
2%d.; Plessey 7-pin, 1
ONCORDIA 18-gauge Tinned Copper Wire, ¥%lb. reels
1/-; Systoflex. best quality, standard, 1d. per yard.
ADIOPHONRE 110 ke. LF. Transiormers, screened.
trimmers, anl screened lead;
ELIMINATORS gunaranteed twelve months best make,
Westinghouse rectifier, 200-250 volts input, 150. 90,
60 volts at 30 milliamps output; D.C.. 8/6; A.C,. 20/-;
A with 2 volts at % amp, trickle charger, 27/6.
VALVFS unused, perfect, Furopa, mains valves, all
and unwer:al (.18 amps.) types, 4/3; Hytron
American valves, most types, 5/-.
AINS RADIO DEVELOPMENT Co., 4-6, Muswell Hill
Rd., London, 6. 17
ALL Lines Advertised in Last Week's Issue Still Avanl

'W7AF.D, 46, Farringdon St. Telephone: Holborn 9703.
[0450

ESTON Meters, 0-1 m.a., 27/6; 0-3060v. D.C., 17/6:
0-150 A.C., 12/6; Ferranti meters, 0-5, 16/6; 0-10
amps,, 15/-; anle range type 7-5, 15, 30. 25/6 Ferranti
ttansformers, A.F.5, O.P.M.I.C., O.P.M.6. 12/6 AF.3,
7/6; send cash or cod—R Ray, 112, Pentonvnlle Rd..
Londen. N.1. f1 786

OR the cautious investor who requires
value and security, Fixed Trusts are recog-
nised as a safe means of investment —
which gives security and freedom from worry.

In radio, too, there is an equivalent means to securlty
and freedom from worry —T1.C.C. Wet Electrolytics
{another form of “ Fixed Trust”) condensers you can
trust. But more, condensers that show a profit return
by halving service costs.

With T.C.C. “Wets " employed as voltage regulators,
high surge voltages—the mosi prolific cause of break-
down—are kept within safe limits. “No load"” volts
—due to switching on a mains set with Speaker
* dissed,” with the pentode out or the wrong ftrans-
former tapping - in use — cannot harm components
in circuit.

There is a comprehensive

range of “ Wets " available. HERE IS YOUR SAFEG’UARD -
4 mid., 8 mfd., 16 mid., and
32 mfd.—the latter particu-
lagly useful for Universal
receivers. Send to-day for
full defails and for special
terms to manufacturers.

graphically shown. The dotted portion is the normal
and dangerous voltage rise, and the solid portion shows
how the T.C.C. Electrolytlc Condenser keeps the surge
within safe limits.

I 2coll
.C-c. ° TIME IN SECONDS  * ™

WET ELECTROLYTIC
VOLTAGE REGULATORS

The Telegraph Condenser Co. Lid., Wales Farm Road, N. Acton, W.3

]

.pu --'..
»

VOLTAGE
§

&) 8608

** Radio Data Charts,”” A Series of Abacs Post free 4]/10
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COMPONENTS—SECOND-HAND,

CLEARANCE, SURPLUS, ETC.

RADIO CLEARANCE, 63, Iligh Uolborn,
Tel. : Holborn 4631.

GENUINE 8ale for 14 Days Only.

w.C.1.

OI‘PORTUN[’I‘IES that Occur Once a Year Only.

ISSEN Skyscraper 3 Chassis, less valves, shop soiled:
15/11; built and aerial tested.

LISSEN Skyscraper 3 Chassis, complete with valves,
shop soiled; 25/11; built and acrial tested.
ISSEN 4-valve Band Pass A.O. Mains Set, screen
grid, detector, pentode, valve rectification, iron-
cored coils, band pass tuned, fitled energised moving coil;
a super bargain, list £9/15, brand new 84/-; aerial
tested.

ISSEN Band Pass 3 Battery Sets, complete in hand-
- some walnut cabinets, iron cored coils. band pass
tuned, P M. movingcoil spcaker and valves, braud new;
list £8/10, 70/-; aerial tested.
ISSEN . Band Pass 3 Battery Chassis, with valves,
details as above; 57/6; aerial’ tested.
ISSEN Band Pass 3 Battery Chassis, less valves;
- 42/6; aerial tested.
LISSEN 100 Stations Set, complete in cabinet with
valves and speaker, aerial tested, few only; 45/-
-VALVE A.C. Mains Chassis, 200 to 250 volts, by well-
known proprietary manulacturer, Mullard valyes.
band pass tuned, smitable for use with energiscd moving.
coil speaker, brand new; 75/-
4-VALVE A.C. Set, 200 to 250 volts, by well-known pro-
prietary manufacturer, Mullard valves. moving-coil
speaker, band pass tuned, in handsome walnut cabinet,
brand new, boxed, hire purchase terms can be atranged
on application; 105/~
RIAD Valves, O1-A, 24A, 27, 30, 31, 32, 33, 35, 37,
38, 39, 41, 42, 43, 45, 46, 47, 53, 55, 56, 57, 58.
59, 71A, 75, 78, B0, 6A6, 1C6, 6¥7, 2A3, SZ3. 12A7,
6A7, 6C6. 6D6, 1273, 25Z5; all these valves carry a 90-
day guarantee ahd free replacemcats. provided that tae
filament or heater ‘is intact and the glass is not brokwn
when returned to us; 5/6.
ISSEN 2-volt Battery Valves, 12 metallised, brand
new, boxed; 6.
ISSEN 2-volt Class .B. Valves, type BB 2204, brand
new, boxed; 3/6.

POLAR 2-gang Cendensers, 0.0005 section, unscreened:
2/11.

COMPLETE Lissen Buperhet Assembly, comprising 3-
gang superhet condenser, 126 k/cs oscillator section,
set of ganged superhet coils with swilch and two 126
k/cs 1.F. transformers; a wonderful bargain, 8/6.

ISSEN Intermediate Frequency Transiormers, 126
IJ k/cs, brand new, boxed; -list price 8/6, our price
2/11, g :

T ISSEN Iron Cored Osciliator Coils. 126 k/es, fully
A4 screened, brand new, boxed; list price 1276, 2/11

B RYCE MAINS TRANSFORMERS.

250-0-250, 80 m.a., 2-0-2 voits, 25 amps., 202
voits, 4 amps., shrouded; 8/11.

350-0~350 Volts 120 m.a.. 20-2 volts 2.5 amps.,
2-0-2 vclt 4 amps., shrouded; 9/6.
350-0-350 Volts 150 m.a., 2-0-2 volts 2.5 ampz.
2-0-2 volts 4 amps., 2-0-2 volts 2 amps.
shrouded: 11/6.
50 -0-500 Volts 150 m.a., 2-0-2 volts 2.5 amps., 20-2
vo!ts 6 amps.,, 2-0-2 voits 2 amps., 20-2 volts
2 amps., shrouded; 17/6.
.T.8 Transformers, 250 volts, 60 m.a., 2.0.2 volts
4 amps.; 8/11,

DI'I‘TO. with H.T.8 metal rectifier; 17/6.

LL the Above Transformers are of frstclass Manu-
facture, brand new and carry makers’ guarantee,
UTlLlTY 3.gang Midget Superhet Condensers. with
110 k/cs oscillator section, fully screemed; 5/-.
RITISH Radicphone 3-gang Superhet Condensera.
with 110 k/cs oscillator sectiom, uniscreemed; won.
derfu! bargaini 2/11.
8 mid. and 4 mid. Dry Electroiytic Condensers, Ly
well-known manufacturer, 450-volt working, 500-
volt peak, brand new; 2/6 .
LISSEN Centre Tap Output Chokes. brand new. boxed;
list price 7/6, 1/6.
ISSEN Intervalve Smoothing Chokes,
boxed; list price 7/6. 1/-

PEAK 4 mfd. Paper Condensers, 750-voit test; 2/6.

brand  Dew,

PE AK I mid. Paper Condensers. 500-volt working; 1/-,
m!d. Post Office Type Mainsbridge Condensers, 250-

4 volt working; 1/«

DRILLED Metal Chassis. 3-valve type; 6d.

Watt Resistances, all sizes, by well-known manufac-
turer; €d.

UBULAR Condensers. all sizes up to 0.1, hy well-
T known manufacturer; 6d.

IIIVAO Valves, complete range in stock; send for lists.

JE.C. 110 k/cs Intermediate Frequency Coils, complete
G with two trimmers; 2/.

G.E.C. 500,000 ohms Volume Controls, with switch; 1/3,
G.E.C, Manufacturers' Type L.F. Transformers; I1/11.

LI, Orders Value 10/- or Over, carriage paid in United
A Kingdom; orders under 10/- must be accompanied
by a reasonable amount of postage; no orders under 10/-
will be dealt with unless postage is included.

ADIO CLEARANCE. 63, Wigh [Ifolborn, W.C.1.
R Tel. : Holborn 4631. (1635

¢“ Elementarv Principles of Wireless Telegraphy and Telephony **

: - A.
INTERESTING 193 6 CONTRACTS. No. 3
THE SEVEN-PRICE STORES,
OXFORD STREET, W.. This
wonderful new store, opened last week by
ady Aslor, is permanently installed
with comprehensive “ ARDENTE "
cquipment. comprising type M/C Moving
Coil Microphone, type ZA 3]3 Amplifier
with electric turntable (20 watls un-
distorted  outout) and eight loud
speakers, e'v. E
* ARDENTE'S " advanced scientific
methods of construction and profound
knowledge of matters relating to sound
amplification bring in the cream of
the better-class contra:ts.
MODEL M.C. Moving coil micro-
phone of the finest quality. Reproduc-
tion of speech and music is of the
highest order and the response curve
is free from peaks and resonances. [t
is very sensitive and high frequencies
are faithfully reproduced. Acoustic
feed back between loud speaker and
microphone is reduced to a minimum,
due to the flat fesponse curve, thus
permitting  close operation to loud
speaker. Featurcs are: no batteries,
no background noise, any position,
low impedance, no hum.
[mpzdance: 10 ohms.
Size of microphone: 33" X 34" X 3",
Weight : 8 [bs. Finish : Chrome.

LIST £9 9,0
WRITE FOR COMPLLETE LISTa.
« ARDENTE " ACOUSTIC LABORATORIES,
11-12, POLLEN STREET, LONDON, WwW.1,
Telephone : Mayrain 1801,

CONSTRUCTIONAL
PA._AMPLIFIERS

PARTRIDGE 30 W. CIRCUIT :—

30 watts actual output; distortionless
from 30 to 10,000 cycles ; hum-free ; extra
H.T. and L.T. for radio; can be built by
the trade for

£10

complete with valves.
Descriptive booklet free, irade only.

A test report on atove amplifier by the
City and Guilds College Radio Society
gives :—

35 cycles —2.0 db 1000 cycles 0.0db
50 ,, -0.5 ,, 10000 , —0.8,,
200 , +0.8, 14000 , —2.7,

MISCELLANEOUS G!RCUITS :—

A wvariety of amplifier circuits and full
technical assistance for adapting same to
special requirement may be obtained
from :—

Messrs. G.E.C., Magnet House, Kingsway,
London, W.C.2.
Messrs. Mullards, 111, Charing Cross Rd.,
London, W.C.2.
Messrs. Tungsram, 72, Oxford St., London,
W.1.

PARTRIDGE TRANSFORMERS are officlally
recommended by each of the above companies.

N. PARTRIDGE, B.Sc., A.M.l.E.E.

King’s .Bldgs., Dean Stanley St.,, London, S.W.1.
'Phone: VIC 5035.

COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, [TC.

OUTHERN RADIO'S Wireless Bargains;
guaranteed and sent post paid.

PEAKERS, Celestion, Soundex permanent magnet,

. 11/-; Telsen latest type permanent magnet, ‘with ten
ratio transformer for use with any receiver, including
Class B and Q.P.P., 14/6 each; Telsen loud speaker
units, 2/9 each; all new and boxed.

COSSOR Melody Maker 3.valves Battery Kits, Model

341, complete with Cossor valves, speaker and cabinct,

new, in original sealed cartons; £3/5.

COSSOR Melody Maker 3-valves All Main Kits, for
200-250 volts A.C., complete with valves, moving

coil speaker and cabinet, model 357, new, in sealed car-
tons; £3.

DEEMAR]_\' Short-wave Adaptor Kit, complete with ali
acessories for adapting set to 14-150 metres, 20/-;
superhet short-wave conver?or kit, 204-
'E.SC.OA‘C. D.IC. Mains 3.valve Sets, complete with
sram valves, in exquisite Bakelit i i
Osram_M.C. speaker, ready to plug in “;.omal:rl:;'dhmwilnt:

universal voltage, new, in sealed cart f H
23 Tere tir e cartons, fully gnarantecd ;

OUSE Telephones.—Special bargai o 7
,II hand telephones, complete on ;tn::)('l, !\:fi}ﬂdorn\cv‘;thgg:
automatic dials; cost £4 each to manufacture, 10/-. cach:
wall telepho_.nes, complete with generator, 15/- each. '
LIMINATORS.—Regentone, latest type
chargezroo:‘fgs/% v‘t;&t;. t{pe “’_:5&, cglmplete with trickle

; .1a, less tric 4 illi
ke a,“ A g bc;xed. rickle charger, 30 milliamps,

ONelz‘Ellchl‘ERS.—}ﬁtgs 0.0005, fully sereened, dials,
\ eon, etc, 3-gang, 11/-; 2 5 | 3
single, 0.0005, complete, 4 /. ! e A
OILS.—Varley square peak coils, B.P.5, complet

-~/ each; Telsen latest type iron cored c?ils, Tyi;: %&'324/93
midget size, 4/6; type W478 (twin). 9/ pair:.type Wa77
(trm!e),' 16/. set; type Wa76 (triple, superhet selector
and oscillator), 16/-; all ganged coils are mounted com-
plete with ‘switch; L.F. transformer coil, type Wa82, 5/6;
all new and boxed.

all goods

A.C. mains,

OTENTIAL Divide:s, Lissen, wire womnd, 3-section.
A 60 watt, 4,500, 3,000, 2,000 ohms .2/- each: 3.
section, 60-watt 8,000, 12,000 and 15,000 ohms, 2/-
each;_z-ser-non. 60 watt, 2,500 and 500 ahms, 1/9 each;
2-section, 5 watt, 60,000 and 30,000 ohms, 1/6 each; all
new and guaranteed. 3

TELSEN A.C. D.C. Multimeter (latest type), S-ranga
for every conceivahle test for radio and domestic
electrical appliances, 9/6 each; boxed and new.

ICROPHONES.—Ace, P.0O. microphones, complete wilh
transformer, can be used om any set; 5/- each.

ESISTANCES.—" Truohm " 1 watt, wire ends, colour
coded and marked, 36 on card, assorted capacities;
7/6 per card.
MERICAN Valves.—A full range of valves for all
American receivers at 7/- each valve.

OUTHERN RADIO Branches at 271-27 ig
S Willesden Green, N.W.10: 46. Lisle St,sy\rV"(l)s:}.l RX“
mail orders to 323, Eusten Rd., London, N.W.1.

OUTHERN RADIO, 223, Euston Rd., Lo
(near Warren Street Tube). 'Phone : Mus:ﬂ‘l;:l Slgé?t'l
[1765
ADIO Clearance, 20pp. surplus ecatalogu w y
3d.; Rothermel R-155 Tweeter, 15/‘5 .

ATTERY Chargers.—Ferranti Westingho 2-9-6-

—» l-amp., £1/2/6; Karbat 6-12v, Zg-alxlll;e. ;l‘lslgsv:
ditto Ie-amp., £1/10; H.T. model 250v. Yamp., £2/5;
‘21}:&1326 S0v. 1-3-amp, £3/3, many others; offers in.
v .

. I?I;JI;ESS‘fsWi);lIdS" '&A.d(sm?diﬁml 10-watt), with
valves, ! g und-Sales, £ 3 io-
gram feeder for above, £3/10. [ < dodigy s

QUOTATIONS for Q.A. Superhet and P.A. Amplifier
per return.—48, Wakegreen Rd., Birmingham. [1770

RANKS' Microphone, 35/-; Straight Line Tracker for
home recording, £3/10.—Ilowlett, 8, Chester Drive.
North Harrow. [

YALL'S5 %AD}IO.Z;:;'?) our (li{isplayed advertisement.
rage 5, Marc] issue.—Ryall's Radig, 280,
Holborn, W,C.1. Holborn 3528. ) s [lll';%n

EXPERIMEN’I:ER'S Su:plus._—c:uh'ern Colpak, Ferranli
 meters, AF.5 B.2. Multitone, speaker, etc.; stamp
for list.—10, Dalineny Mansions, Drake St., W.C.1. (1769
o PECIAL Offer.—50 new moving eoil microphones, re-
‘p_utable maker; list £5/5, our price 45/- each; highly
sensitive. [fully guaranteed.—Selwin's, 76, Shakespeare
., N.16. (1744
G.P.O. Surplus Condensers.—2 mifd., 800v. working, 2/3:
4 mid., ditto, 3/9; 2 mfd., 1,000v. working, 3/3;
4 mid.. ditto, 4/9; postage 4d. or c.0.d.—De Ware, 364,
Fulham Rd., 8.W.10. [r732
ERRANTI AF.Sc, 14/-; A.F.5. 11/-; O.P.3c. 9/-:
O.P.M.4c, 10/-; O.P.M.1, 8/6; Epoch speaker, 99/1{,
complete with mains transformer and A.4 field rectifier,
45/-—10, Holwell Rd.. Welwyn Garden City, Herts.
11747
LIVER, 676, Christchuarch Rd., Boscombe, Hants.
offer Erie resistances, 1-watt. colour coded. alt
values, 3!4d. each. 3/- per dozen; Clix chassis mounting
valveholders, S-pin. 3d. each; '7-pin, 4d. each; Igranic
volume controls, 5,000 ohms, with switch, 1/5.
1OLLARO Gramo Motors, 110-250v. A.C., Unitplate,
/  autostop, turntable. etc,; 23/6; complete with pick-
up, in chromium and black, 37/6.
‘VESTINGHOUSE Rectifiers, L.T.2, 6/-: H.T.8, 8/6;
. H.T.9, 9/-; M.T.10, 9/9; Radiophone screened I.F.
transiormers, 465 kje.s 1/11.
MERICAN Valves, Hytron, all tvpes, sealed boxes, 6
months’ gunarantee; 5/- each; Continental replace-
ments for 0.2 amp., A.C./D.C. valves, side contact bases,
6/5; guaranteed perfect
OLA G.12s, 79/-; F.7s, 28/-; F.620s, 24/-; F.720s,
25/-; a few on‘Y-
LECTROLYTICS, B.I. 8 mid., 2/4; 4 mid., 2/1; 50
mid., §0v., 1/3; 25 mid., 25v.,, 1/1.
LIVER, 675. Christchurch Rd., Boscombe, Hanls.
Orders under 5/- post 3d. extra. ‘[1760

Third Edition Post free 8/-
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RADIOMART

W. NIGHTINGALE (GsN1)
Lowest Prices, no junk; A square deal always

CONDENSERS. 3-gangs, Radiophone straight or
110ke. Poiar 465 ks, 7/8 ; Utility straight or 110ke.. 5/8; Utility
2.gang 0.0005, Uniknob, lat dlu drive, 3711 ; ditto, !ingle diec
2/3 ; =ingle, 0.0003, 0,0005 ; Teleen difta., 0. 0003 1130 00015
1/- : Polar 2-gang Unikaob and dnl nirspaced, 4/1L
SMOOTHING CONDENSERS. Non- mductlve
condensers, Dubilier, T.O.Q., etc.. 0.5, 0.25, 0.1, 0.02, 0.005, 3d
elght 0.5 mfd. packs, 1/ ; 1 500V, tubulnrt. ull sizes to 02 6d
0.25, 0.5, 84, ; 4 mfd. 700’v., t., 2/3 ; 1/3 1 mfd,, 104, H
Heinby 450 working, 4 mid., 3/8 ; 8 mnl 4/6 wid. 300, 1/-.
ELECTROLYTICS. Hel-b\, etc = JOOV working
4+ 4,1/6;8mfd, 211 ;16 + 8, 3/11 ; 4 m?l. 13
BIAS ELECTROLYTICS. T. CC H(‘I*b\' 50 mfd.,
S50v., 1/9 ; 25 mid., 25v., 15 med. 100v.. 1/. 76 mfd., 2+2 mfd., Gd
DIALS. I’olar Utility, latest striight line, 3 117
Utility disc, 1/6 ; Unh'y microdine, /1L,
SMIOOTHING CHOKES. Ty te leaved Stalloy,
C.T. 20hy., 120 m.a., 250 ohms., 3/1L s ep 20hv.. 100 m.a., 2/11
Liesen eliminator, 1/3.
MAINS TRANSFORMERS. E:yl'ss, ete., 350-350,
dv, 2§ C.T., 4v. 5 CT., shrouded, 12/8 : up .-| 'm‘olx, 60 watt,
9/6 ; HTS or H.T.9, with LT., 12'6 with rectiier, 19/6 ;
Westinghouse L.T. transformers, 6/6.
COILS. Lissen screen switched 3- -gang superhet,
4/6 band-pass 3-gang, 6/11; Lissen all-wave 2-gang (converts
3 to all- wwe\ 10/8 ; froncored screened matched coils, 2/11 ;

nll with diagram:
Frogt wirewound 10,000

POTENTlOMETEqS
tapered ganged to separate 50000 (list 15/6), 1/6 ; Cen(rahb and
lg:u\lllc 25,000, 50,000, § meg,, § meg., 1 meg., 2 meg, 1/6; with
switch, /-,
H.F. CHOKES. Telsen, binocular (list 5/-) 111 ;
Climax binocular, 1/3; Lotus Imumred. 1/11 ; Amplion ﬂnest
screened, 1/11 ; Telsen screened short-wave, 1/11.
TRANSFORMERS. Tefsen Radiogrand, 2/9;
Telsen, Ace, tmade for famous firm (list 7/6). 1/11 ; R.T.H. speaker,
ruit alf M.C. speakers, 2711 : Parafeed, 1/11,
ROTARY CONVERTORS. E.D.C, £7, new,
output 240v,, 40 m.a., 6v. input, 37/6 : 12v,, 5/-
MILLIAMMETERS, Flnsh Zhn 5/9 ; super 2%in,,
8/9 : all ranges, 23 m.a.-10 amps., Vls\ultunlng meters, cdgewise, 5/8.
PUSHBACK. Connecting wire, 6yds., 6d.; heavy,
k;r heéa')ers, 94, : 2 gross packeta solder tags, 84. ; resincored wl-ler.
Bt
FUSES. Tubular glass, 4, 1, 3 amp., 2d.; Telsen
100 m.a., 2d.; & assorted Teisen gnd lesks, 6d.; 12 wire ended
one watt rthanc's. 2/6.
MICROPHONES. Western Electric famous, 2/9;
Q.P.O. transiormer to ruit, 1/6 ; Brush crysta} types stocked.
MIDQET JACKS. Igramc, 3d.; Bellmglec i'\fety.
wmaing plug and socket. 8d. ; insuluted terminals, anode connectors,
14. ; 6-way battery leads and plugs, 6d.
A.C. VALVES. Famous Continental A.C.V.M.P. ¢
ACH.P.T., VMB.G, A08G, AOH. ACHL, PT.4, 46:
A.C. Pen, B/6 ; nlso rectifiers.
BATTERY VALVES. Non-ring H.F., detector,
LF ’3 LP2, P2, 2/9; Supower, 3/3 ; Class B 4/6: 8.6.2
V.M 5/- H.P! T? V.HP. 'T., 56 American Types, 50. 10
‘27. 24 46 45, 47, 245, _:\7.-76. 4(: 77, 78, 42, 80, 81, 2545, 4/8 ;
others 6/8.
BARGAIN PARCELS \'aluc 30/—, contamlna four
750 v. t. d four H.F.C.. 0.0003,
0.0005, variables, electrolytics, mlmnm ete., 5/- - ‘mders parcel
value over £4 10s. for 10/- ; state mains or bmtgrv
SPECIAL Set Lissen 3-gang Superhet Coils, two
Lissen 1.F.’s, 3-gang superhet condenser ; value, 63/-, for 10/-,
CABINETS. Climax horizontal set and speaker
cabinets, 2/11 ; vertical, 3/8 ; part postage 64. extra ; Ekco chromiuma
set atands, 12/6.
PUBLIC ADDRESS AMPLIFIERS. A fortlllmtc
purchase of American 1836 equipment. Send stamp for list.
SHORT WAVE.
All Raymart short wave coils and formers now moulded
in ** RM4 " loloss material.
INTERCHANGEABLE Short-wave Coils cover
12-100 metres, set three, 7/3 ; each. 218 : snon-wave H.F. chokes
B8d. Very eflicient (vide * Wireless Worid.’
COILFORVIS. Latest ribhed lun loioss 4-pin, 1/6 ;
6-pin, either standard or 7-pin socket type. 1/9 ; threading, 2d. cx
CONDENSERS. Radiophone (.00016 super ceramic,
3/8 ; series gap twin, 3/8 ; microvariables, 15, 40 mmid., L/- ; 106
mwmfd., 1/3 ; Isolantite, 70 mm(d., trimmers, 4d.
MICRODISC DIALS. Utility, famous high
reduction (lst 85), 3/11 : Litzweund, 163 kc LF.s, 5/8 : exten.
brackets. 3d. 2 speed. reduction dis v 8d.
AMERICAN VALVESOCKETS. Chassis _type,
64, each; ceramic, ditto, 4 and 3 pin, 10d. ; ceramic, large 7 for 89,
53, etc,, 1/- ; 50 w. (Afr Ministry dielectric) ror 4211, 2034, ete., 4/6.
CERAMIC COILFORMS. American 4-pin, 1/6;
¢-pin ,1/9 ; transmitting grooved, 5 x 2§in., 5,6.
TRANSMITTING RESISTA NcES ELECTRAD.
all sizes to 50.000 ohing, 25 watt 19 ; 50 watt, 2/8 75 watt, 3/6;
100 watt, 4/6; 25 watt, variahle 3/6.
HAMMARLUND. National, UTC, Peak, Coliins,
etc., agenta comprehensive stocks carried.

CATALOGUES.

SHORTWAVE Revised &
eniarged illustrated catalogue gives
diagrania of efticient receiver and
transmitter and base connections
of American valves, 13d.

CLEARANCE catalogue
ia easily the mos’ comprehensive

ENQUIRERS must send
stamp for reply.

Retail Branches:

19, JOHN BRIGHT STREET
110, DALE END.

THE SQUARE DEALERS
RADICMART (G5N1)
Mail Order Dept,:

44 HOLLOWAY HEAD, BIRMINGHAM1
Telephone: MID 3254.

COMPONENTS—SECOND-HAND,

CLEARANCE, SURPLUS, ETC.
IIEADPHONES, Brown, G.E.C., Sterling, Western
Electric,- Nesper, B.T.H., Snemens. Brunet, 2,000
ohms 2/6, 4, 000 ohms 5/-; Brown type "*A,” 1,000, 2,000,
4,000 ohms 20/- pair, postage 6d.: Crystnl sets, GAE.C
Brownie, etc,, 5/6; crystal detect.ors, complete parts, l/-.
—Kodesh, 56, Barnsbury St., London, N.1. {17

ELESTION 5-watt Amplifier and Local Radio, com-
plete with spare set 6-volt valves, £2/5; Rola G. 12,
1,500 transiormer. PP.PX4, new, £3/10; BTH. A.
charger, H.T. and L.T,, 15/- Ferrant.l OP‘\{ 1le, Blo,
new, 12/6 each; Varley P.P. transforme:s, new, 9/- each.
—32, Bassett Gardens. Osterley, Middlesex, (1763

CINEMA EQUIPMENT

VERYTHING for Movies; cameras and projectors from
25/- to £99; see this week's The Amateur Photo-
grapher's Big Bargain List.—Illustra Enterprises, 159,
Wardour St., London. Gerrard 6889. [oa86

TRANSMITTING APPARATUS

RADIOMART Carries- Largest Stocks British and Ameri-
can Gear, E.O.l., Ceramic coil forms, bottles, Ham-
marlund gear, etc. For cther short wave lines please see
our display adverticement on this page. Personal atten-
tion.—G5NI, G2AK, 44, Holloway Head, Birmingham.

foso7
MISCELLANEOUS

CHEAP Printing.—1,000 billheads, 3/6; samples free.—
Creteway Press, 18, uxted, Sussex. f1585
ICROAMMETERS, 0 to 260; 12/6, post free.—

4 Cresceat Meters, 17 Gillies St., London, N.W.5
{1671
RADERS.—" Olympian News,” post 1%d.; gives best
source of supply cycles, etc, eamping equipment,
clothing, eleciric, radio, perambulators, sports goods, etc.
“HLYMPIAN NEWS,” W.W. St. Matthews, Burton-
on-Trent. {1505

TELEPHONY, radio and motor engineering are ex-
panding rapidly; there are lots of vacancies; our
Postal Courses wlll make you eligible; advice on all
careers {ree.—Dep

THE BLNNET’!‘ COLLEGE Ltd., Sheffield. e 3

RANSMITTING Panels, 14in, x10in., ampmeter, H.W.,
transmitting.' key, 15—stud rotary switeh, cha.nge-mer
switch, 12/-. carriage 1/-—Beaton’s Electrical Stores,
63a, Chalk Farm Rd., N.W.1. (1756

“7IRELESS Industry Offers Well-paid Posts to Quali-
fied Men; by studying at home with the T.I.G.B.
you, too, can ‘become qualified; write to-day for " The
Engineer’s Guide to Success,” free, which contains world’s
widest choice of wireless -and éngineering courses, over
200, and alone gives the particulars of the examination
regulatmns for AM.LEE, AMILW.T., ARad.A.,, C. and
G., etc.; mention branch, post or qua.llﬁmtmn th1t. inter-
ests you—The Technologlca] Institute of Great Britain,
82, Temple Bar House, London, E.C.4. (Founded 1917,
19,000 successes.} [17s2

EXTENDED PAYMENTS
L

ONDON RADIO SUPPLY Co. (Established 1925),
supply on convenient terms, components, accessories

and sefs. any make; 10% town, bulance over 12 months;
send list of reqniretnents —11," 0Oat Lane, London, E.C.2.

{0337
P

ETO-SCOTT, oldest estaBlishéd’ firm for every radio
need on easy terms; accessories, kits, ready assembled
instruments, receivers, etc., send us a list of your re-
uirements; we ,will quote by return.—Peto-Scott Co.,
td., 77, City Rd., London, E.C.L {os08

MACHINERY, TOOLS, ETC.

LECTRIC Drills, used, recoudmoned 19,9; all volt-
ages.—Ancel Cine Co., 7, Highbury Terrace Miws.
1772

PATENT AND TRADE MARK
AGENTS

GEE and Co.—Patent and Trade Marks throughout the

world
i P. GEE, Mem. RS.G.B., AMILR.E, 5152
Chancery Lane, London, W.C.2. Established 1905
(2 doors from Government Patent Office). 'Phone: Hol-

born 1525. Handbook free. [0c01

H N. and W. S. SKERRETT, Chartered Patent
Agent 88-90, Chancery Iane‘ London, W.C.2
(Hol. 8837), and 24, Temple Row, Birmingham. [1190

REPAIRS AND SERVICE

DISTAVOX SERVICE.

RADE Service.—All makes of English and American
receivers; quotation by return.
EWINDING.—Mains, L.F.. and output transformers,
speakers, headphones, etc.; keenest terms for con-
tracts.
ISTAVOX RADIO SERVICE Co., 119, Bunhill Row.
London, E.C.1. ’'Phone: National 8589. 11573

B SERVICE With a Smile.”
HENRY FORD RADIO, Ltd,

EADING BService Specialists for American Receivers,
4 also. British;. trade work.partieularly; estimates free.
LECTRONIC House, 22, Howland St., Tottenham

Court Rd., W.1. Museum 5675. (0434

ETROPOLITAN RADIO SERVICE Co. for Guaran-
teed Repairs to -American -{Midget and Standard
and British Receivers.

LARION and Majestic Service Depot.—I.F. and mains
transformers rewound, American valves and parts
trade supplled—Metropohtan Radio BService Co., 1021,
Finchley Rd., London, N.W.11. Speedwell 3000. [0435

Let Us Send You
This 40-Page

Booklet—Free

It gives full information regarding
various I.C.S. Courses of Instruction in
Radio work.

The Radio Industry is progressing with
amazing rapidity. Only by knowing
thoroughly the basic principles can pace
be kept with it. 1.C.S. Instruction includes
American broadcasting as well as British
wireless practice. It is a modern education,
covering every department of the industry.

OUR COURSES
Included in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Servicing which to- day
intimately concerns every wireless dealer and
his employees. The Equipment Course gives
sound instructionin radio principles and practice.

There is also a Course for the Wireless
Salesman; This, in addition to inculcating the
art of salesmanshlp _provides that knowledge
which enables. ‘the ‘salesman to hold his own

with the most technical of his customers.

Then “there are Preparatory Courses for
the City and Guilds and I.W.T. Exams,

We will be pleased to send. you details and
free advice on any or all of these subjects. Just
fill in and post the coupon, or write in any
other way.

Internatlonal Correspondence Schools, Ltd.
Dept. 38, International Buildings,
Kingsway, London, W.C.2

Without cost or obligation, please send me your “Radio”
booklet of infermation about the Courses 1 have marked X

{1 COMPLETE RADIO

0 RADIO SERVICING

[0 RADIO EQUIPMENT

) RADIO SERVICING & SALESMANSHIP

0 WIRELESS ENGINEERING

a EXAMINATION (state which)
Name Btk oo
AdAPESS...cuunereinseceercsciosceicsorescrsecsossosesanens 000 Aoeon seevesnase

** Handbook of Technical Instruction for Wireless Telegraphists ** Fifth Edition Post free 15/9
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PILOT AUTHOR KITSE LONDON TRANSFORMER
“W.W." v P.A. AMPLIFIER ipet AR PRODUCTS Lvp.

AMPLIFIER KIT el £12:5:6 HNSGLY ERSISINT, GIVE YOU
henTE. RELIABILITY 4nD

Author's Kit of First Specified co ts, including B.T.S:
% WATT RESISTORS

ready dnlled cadmxum-plnted chass:s with valve-holders ready
Saiten coied of i | | | WW.  SATISFACTION

eyeletted in position, less valves and Feeder Unit.
watt is sufficient in a inodern

With set of 5 specified vaives, £17-17-8 or £4 deposit and 11 monthly
payments of 27,

et receiver, except e bi
i TFEEDER UNIT KIT &2 598 £4:4:6 poations, cto. By using P.A. PERMANENTLY
Or 12 monthly paymenls of 7/9_ l Bulgin ¢ watt Resistances you can save a =

I Avtrors &t of Firt ified nrs. | great_deal Txoyed Bun ol hieMcomy AM PLHFIER:
i ready drilled  cudmium-plated Chaseis  with valve-holders L ;’;“e“‘i- “’:’Y 3'(” sy;clﬁed f‘;:,‘th"x) Pl"(‘)&’:“]‘l’r)"‘)?”- .

eyeletted osttion. stocl ues ohms 250, 5 ) H

wapiiel Bagetlite, '“"o'/ ﬁ;j.é,-g or 12 monthiy ’raymnu.qj ;000‘ 2"30 3("30 ?5)00 40‘.;0 AN g Our New Catalogue describes over 400

- 55 i i 000, 8 000, 9 000, 10 000, 12 500, 15 000, ' 17 500, 6
B s e T £0008000,5 10,00, 1250015 00017800, 5 TRANSFORMERS and CHOKES
Fo the Postman, We h 100 000 150000 "00000 250 000, 300 000,

KIT-BITS all “orders over. 100 GUEAT BRITAIN ONLY. 400 000, 500 000, 750 000, 1 meg., 2 meg., 3 meg., each Write to us—
B.T.S. Ready-drilled Cadmium-Plated Chassis with Clix and 5 mew

valve-holders ready cyeletted in position. LONDON TRANSFORMER PRODUCTS LTD.

For Amplifler .............. 19/6  For Feeder Unit ............ SEMI-ADJUSTABLE L.T.P. Works, Cobbold Estate, Willesden, N.W.10
20 WATT POWER RESISTORS Willesden 3568, 7743

Bulgin wire-
‘ ’ ) wound T
Power

Resistors § = I N E E RS
T s f *Y CASH OR C.0.D. a : are also
KIT A Carriage Paid £1 0 a 1 9 . 6 S'I:‘?'ﬁeg ':" Si Y U EARr"N
Author's Kit of first specified parts, including ready . YOURS FOR Amplifier.’* \ lo
il 18 G S Koeni 2. | | o . T“éh! 5 PE‘.!"!EEK"
G & - i - special heat 50, you cannot afford to carry on without reading our
Balance in 11 monthly payments of 20/3 p,-eélsu,,g N 2068-page Handbook. The book explains clearly and
If required with set of 6 specified valves. Cash or C.0.D. Carriage formers and { definitecly many ways of carving out a successful
Paid £15 : 7 2 O or £3 down and 1| monthly payments of 24/9. the :lemcnt § c«;x’reel;l._q l;tﬂ;o‘;lpg g::xer ll;m]z)s,P :‘t tex;;j]a‘ms thi lisnew;ies of
as our uni ointments Departm ; outlines Home-
- ¥ adjustable §\ o Study Courses in all branches of Civil, Mechanical,
IMPORTANT ;;ﬁ,ﬁo ,T,,‘,‘,_Z,’lo,",_o’{vf{.:f ;:;,',’,',‘,"’,,::'"&",‘,'b;:,:fm tjappmg Electrical, Motor_ Aero, Wireless, “ Talkie*” Engmeermg,
in this Journal dvring the past three years. Miscellancons Components, Parts, bands, giving "a{,{i"g resistance valuesif desired. Extreme- Television, Building, Govt. Employment, etc., and gives
Kits, Finirked Receivers or Accessorios for Caxh or C.0.D. or H.P. on onr ly reliable and efficient, and accurate to +5%. detaits of B.S AMICE, AMIAE, AMIRE.,
owm sysen of Eary chmcl:;ts d.Seml ’m a Iu.m:;/ mm‘r twants. Il; mlﬁ 10-WATT TYPES .MJAW.T., G.P.O., Matric., and ali
e by ret .0.D. orders volue o + sent enfriage and pos) 2 - 5 . N e i
S.‘,’WT’Z,“ (GREAT BRITAIN ofvn’n it chmsat et O 50 1'50“’30707 %DVEOSO 600 100, 200, 400, 670, 1 000, ] %"“‘,‘,‘SA We Guarantee—"" No Pass—No
et S o o Fhin oo L3t o boou! 3o R o e
i A 4 4 000, 6 000, 10 000, 15 009, = - : Jr
3 000, 5000, 7500, 1t 000, ¢’ Y ’ FREE and POST FREE.
PETO-SCOTT Co. Ltd. T w0 oy RO, 15000, 20000, 25000, 2= 30 000, B0 000, 60 o00: BRITISH INSTITUTE OF ENGINEERING
2 =y LO i Fe-Cat. each. 30000, 40000, 80000, 100000 Ohms &~ TECENOLOGY

West End Showrooms; 62, W.W.0, High Holborn, London, W.C.L 50 000 Ohms, 2/6 each. Eadns \ 387, Shakelppleare Lﬂo:se. 1‘71/19 Stratforl

EST.1919. . mee, LONong Sess

SEMI-VARIABLE

BASEBOARD CONDENSERS
Air is_still the best dielectric for The Best costs very

both fixed and valm‘?lc condensersl o
ticularly when these arc used ——
?:rr lSho;:'{-{mve or Television ap- I I ttl e m o r e an d our

Pl Slandard _Air-diclectric CONVENIENT TERMS

Pre-set Condenmsers, are a general

A “Wireless
World ' reader
writez :—*" 1 have
now been able to investi-
gate tully the advancement

in % reproduction afforded rposc i I

by your 1938 Tenin conses S to putpase Lypo oy cipigncr make it possible for everyone to

y 1934 Super Power A.C, speaker. Tesis o . g .
have reveliled an excellent response up to 12,000 List  ppF Price Accurately spaced enjoy ihe BEST
- cycl;a;, -ndbbars“u fully ma%umned evan below 50 cycles. s‘No. plates are lbulltl l;g
ransients ars beyo: h2 te “‘tweeter’ S.W.h52. 35 on a special mould. i
unit is now eliminated. The curved cone cerhunly does aﬂo‘r’d"what S.W.53 07 (; 3/- each. L Cempn?i:'le P ubase e sPeClal 188
may be termed “ cleaner® in that the @ ol SW5i 14. 5 with tensionin in the supply of ali '* Wireless World ' Kits and
sub-harmonics is reduced to a minimum.” 3 e RIng: i i E
device that gives other high quality apparatus on asy Terms,
F. GLEED, 92, Francis Avenue, Southsca, Hants. Swgé 290 3 6 rigidity. Microphony including :—

Thousands of owners of the Baker Super Power Spaaker gw5; 430 / a0 is obviated by the DOMINION Short Wave Receivers, SOUND SALES,
{purchased between 1925 and 1936) can improve re- Epeaid|idegiRD; HARTLEY TURNER, HAYNES RADI0 and MeCARTHY
production as above by fitting tae new Triple dia- TWO NEW KNOEBEBS RADIO Receivers and Amplifiers, and ROLA

phragm, comprising a main curved sided cone and

Loudspeakers.
dual bakelite and duralumin cones combined (Prov.

A control panel or the front of
a good cabinet with indifferent

Pat.) Price 25/-,including suitable coil and centreing knobs can spoil the whole T iy o iyt
device. Fitting free at Works. A curved sided cone appearance of a new receiver. THE CASH
is fitted as standard to the famous Baker Super Quality A good knob should be free NEWM A G N A v 0 x RIS
Triple speaker—the biggest advance yet made in from sharp edges and ;‘wobblc"'
realistic reproduction. (Obtainable on’ “Easy Terms when rotated. These New Bulgin D U 0 D E 33 SP E A K E R £5- 5 -0
from London Radio Supply Co., 11, Oat Lane, E.C. EskafGIc Ltk VA polisticd fand ;

' 2 ) will give just that extra finish or 15/- with order and 10 monthly payments
Send now for descriptive Ieaﬂet Loud Speaker to your set. ' of 10/-
Tailoring '* Yours for the asking. e LARGE OCTAGON KNOB. 2

A useful walnut-grained knob
of pleasing appearance and of
great utititv. It is im-
p(nsnblc, whben this knob is Estd: —1925 ‘Phone- NATional 1972
fitted, to touch the grub-

A nseful black knob par- screw, an advantage with
ticularly suitable for short- A.C.-D.C. apparatus, elc.
wave controls, With brass Suitable for condensers or

- insert, and two sunk stcel switches. With brass insert
screws. Approx. dia. 2}in. and stecl grub screw. {in. COM pANY

BAKER'S SELHURST RADIO LTD.,cnovoo;v

Write staling requirements and dllustrated /
75177 SUSSEX ROAD. CROYDON, SURREY . 34¢/-2 N

Tlerature and quotah’on will be sent by refurn.

Bore }in. bore. 3 & Py § oN Ec.2
List No. K.62. 2d. cach. List No. K.68. B, eack. 11-OAT. LANE NOBLE ST-LOND
: R . LD-WIDE REC
i Send this Coupon llow  ilEerCilalily EPTion
: - 2 GUARANTEED
= To Messrs. A. F. Buigin & Co., Ltd., Barking, Essex. B with
= Pl d Catalogue and Manual No. 155 “W° E
“‘NG S 3 BBl T sl 3d. 1 slai: £ DOMINION
SMO OT G“UKE T T e, B M Tl RO e — | T = AC. SHORT-WAVE SUPERHET
- 3 L Waove-ranges ;: 8.8—16.3, 15.6—31.1, 30.5—50.3,
N SHZTn) - T ——— L ™ = T R a 58.5—186. 200—550 METRES.
G E 3 W I - Write for full particulars and copy of ** Wireless World * Tes: Report.
3 |—- ................................................................... d Free Demonstrations arrangad.
[P Westmoreland Road. Stanmore, Mix | memmm————— ENCTIIRENICHNG BER TR,
Send for (Adjoining olle'nﬁb"ry Mat. Station) GIN & Co.. Lid.. Tel. Rippl 3474 740 Forest.Road, Walthamstow, London, E.17,
Catalogue Telephone: COLindale 7131 (3 lines) 6#:::2)"[ ak Shoﬁg’;m 64, Holborn Viadict. L'g:df,':“%c . Phons : WA Lthamstow 0187, ]

“* Dictionary of Wireless Technical Terms’' Second Edition Post free 2/2
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THE WIRELESS WORLD

ADVERTISEMENTS. 11X

Second Edition—

Completely Revised
©®

RADIO
- DATA
- CHARTS

R
SERIES OF ABACS
providing most of the essential
Data required in Receiver Design

By
R. T. BEATTY,MA,B.E,DSc.

Published from the Offices of
“THE WIRELESS WORLD”

RADIO DATA CHARTS—now issued. in a
completely revised edition — provides de-
signers of wireless apparatus with a ready,
convenient means of solving all the more
familiar problems connected with the design
of modern radio apparatus. without having
recourse to complicated formule and
mathematics.

In order to keep abreast of the great
advances in wireless communication since
the first edition of ‘* Radio Data Cbarts”
appeared, obsolete abacs have been omitted
from this second edition and important fresh
material added. The book is now completely
up to date.

By the use of the new ‘* Radio Data Charts,”
such abstruse problems as the design of
tuning coils are solved almost as easily as the
simple applications of Ohm'’s Law.

(37 CHARTS and 46 Diagrams)

Price 4/6 net
By Post 4/10

From all leading booksellers or direct
from the Publishers

ILIFFE. & SONS LTD.

Dorset House,
Stamford St., London S.E.1

xxxxxxxx:-:xxxxxxxxxx:-c:-:xxwﬁ-:xx
5 93

*“ Radio Receiver Measurements.””

REPAIRS AND ' SERVICE

GRAHAM'S Loud Speaker and Transiormer Repairs,
24 hdurs' sérvice guaranteed.—Bee below.
AN‘I Load Speaker, L.F.- transiormer, or' pick-up, 2/6;
output transiormer, 4/-; postage exira; mains trans-
formers,: moving: coils, electric clocks quoted; trade dis-
counts.—See below, e
RAHAM’'S RADIO SERVICE.—Send us your receivers,
all types repaired with the promptness fyou:: have

_experienced with_our rewinding service ; estima 'b'y re-
turn.—Grabham's Repairs, 194, Tolworth Rise, Kingston
By-Pass, Surrey. ‘Phene: Derwent 2060. {1781

EGALLIER'S, Ltd., Radio Service.—We undertake re-
pairs on English or American receivers, lowest price

with best workmanship; let us guote.
DEGALI.IEI{‘S. Ltd., 20, Polygon: Mews South, London,
W.2. Paddington 2745. [1279

VALR.ADIO for Repairs and Rewindings to Converters,
ngtors, transiormers, vacuum cleapers. ete.—1,
Hills Place. Oxford 8t., W.1. Gerrard 2201. {1764

GUARANTEED Repairs.—Any transfarmer, choke,
motor, armature, converter, dynamo, etc.; keeqesc
prices; .immediate quotations; prompt., dependable service.

L.T.P. (LONDON TRANSFORMER PRODUCTS, Ltd.),
Willesden, N.W.10. Wil. 3568 and 7743. [1650

1\ AINS Translormer Service.—Repairs, rewinds, or con-
struction to specification of any type; competitive
prices and prompt service.—Sturdy Electric Co., Dipton,
Newcastle-on-Fyne. {os516

‘\IAJESTIC Service.—Repairs to Majestic and all types
ol receivers -undertaken by specialists; all replacements
for Majestic setsy- write for- details of our attractive
Majestic vet modernisation scheme. <
MPERIC (SERVICE) Co., Ltd. (formerly Majestic
Electric Co., Ltd.), Majestic Works, Tarifi Rd., N.17.
{Tottenham 4461.) [1699
EPAIRS to Moving Coil Speakers a Speciality; cones
and. coils . fitted, fields altered; rices, including
eliminators, quoted; Joud speakers, 4/-; L.F. and output
transiormers, 4/:, post iree;.guaranteed satisfaction; trade
invited; estimates free; prompt service.—Loud-Speaker
Repair Works, 5, Balham Grove, London. Rattersea 1321

394
TUITION

RADIO Training, all exams., low fees, prospectus free.
—Hull Municipal Technical College. (1673

WANTED

POT Cash for Modern Components, speakers, sets.—
Economic Radio, 96-98, South Lambeth Rd., S[VZZSS
1

WE Pay the Highest Spot Cash Price in the Trade for
Good Modern Second-hand Radio Sets, parts, meters,
etc.; bring or send, or will call. - Open 9-8.—University
Radio, Ltd., 142, Drummond St., Euston, N.W.1. "Phone:
Museum 3810. {1622

SITUATIONS VACANT

AIR Ministry—Aeronautieal Inspection Directorate.

ACANCIES Exist for Examiners in the W/T and
Instrument Sections; salary £246 a year, rising 'by
annual increments of £12 to £337 a year; it is anticlpafed
that provided service is satistactory the appointments will
be for at least two years; candidates must not be more
than 50 years of age on 1lst March, 1936.
APPL]CANTS for Posts in .Instryment Section must
have had good general education and theoretical
training in Physics, Optics and Mathematics, and train-
ing in light engineering or instrument making; preler-
ence given to candidates having good knowledge of ther-
mometry, precision pressure measuring and mechanical
instruments as used om aircraft, and of materials from
which they are manufactured.
PPLICANTS for Posts in W/T Section having the
following qualifications will receive preference; good
general education, sound techmical knowledge of high
frequency engineering equal to City and Guilds final
examipation in communication engineering, practical
knowledge of modern methods ot production and testing
of W/T transmitters,. receivers, wavemeters, and associated
equipment; also electrical equipment, such as generators,
transjormers, ete.
PPLICATIONS, stating qualifications, experience and
date of birth should be nddressed to Seecretary
{8.2.d.), Air Ministry, Adastral House, Kingsway, “[I.C,Z.
1735
ANTED, experienced assistant for testing instiu-
ments, also improvers; North London district; please
state full particulars—Apply ‘Box 7350, ¢/o The Wire-
less World. {1739
OUTHS Trained for All Branches Wireless Profession;
Britain's leading college; training fee payable after
appointments; students boarded; London representative
for interviews; prospectus free.—Wireless College, Colwyn
Bay. [0388

DESIGNERS and Assistant Designers for Radio Equip-
ment and Rectifiers Required by large firm not far
from London; applicants should state age, qualifications,
experience and salary rvequired; University qualifications
an advantage.—~Box 7349, cfo The Wireless World. [1738

RADIO Engineer Required; university man, sound prac-
tical training a®md previous experience of receiver
design and tadio measurements preferred.—Apply to The
Gramophone Company, Ltd., Employment Dept., Hayes,
Middlesex. [1736

RAD[O Engineers with University Degree or Equivalent
Required for Circuit . Development Work (North
London district); applicants miist have experience of
H.F. measurements and preferably ultra short-wave work;
state age, experience and salary required.—Box 7304, c/o
The Wireless World [1715

EXPERIENCED Service Engineer Required by Radio
Dealers; must be thoroughly conversant servicing
all makes of modern superhets.,, and possess neccssary
testing equipment; permanent position for right man.—
Reply, full particulars; Box E/102, c¢/o Knights, 55.
Chancery Lane, W.C.2. [1745

AIRD TELEVISION, Ltd., require Draughtsman, ex-
perienced in preparation of chassis drawings, dia-
grams, ete., for service publications-—Address envelope
Pept. 8.; also Junior Draughtsman required, experienced
radio component design and pieca part drawing.—Apply
Dept. 30, 58, Victeria 8t, S.W.1. {1746

Price 4/6 By post

SPECIAL OFFER
at Half Price—

9d, post free

The

Wireless
World

DIARY
for 1936

This handy pocket volume contains
76 pages of facts, formule and
general information which are of
permanent value to the wireless
amateur. You will see from the
contents given below the variety and
extent of its subject-matter. -If you
have not already purchased a copy
of “The Wireless World” Diary,
"take advantage of this half-price
offer. Fill up the Order Formrbelow
and post it to-day to the Publishers
Liiffe & Sons Ltd., Dorset House3
Stamford = Street, Londén, S.E.1j

TABLE OF CONTENTS

Symmary of Regulations Controlling Receiving Licences
Broadcasting Stations of Eurcps

Principal Short-Wave Broadcasting Stations ‘of the
World

Electrical Interference

Symbols in Common Use

A Series of Abacs

Copper Wire Tables, Sizes, Weights and Resistances
Symbols Used in Wireless Diagrams
Circuit Diagrams and Notes
Tracing Hum

Coil Winding Data

Practical Hints and Tips

Valve Data

Valve Base Connections

czvsINn)

ORDER FORM

,

To ILIFFE & SONS LTD.,
Dorset House, Stamford Street, London, S.E.1

Please send me . ... copy/copies of
*“ The Wireless World’’ Diary for
1936 at half price, od. post free, for
which I enclose remittance for
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A SPECIAL EPOCH
SPEAKER forthe"W.W.”

EPOCH DOMINO MODEL. For the P.A. amplifier, a spscial speaker has been preduced
which can be energised from the supply available on the amplifier, e.g. 120 mA. at 250v.,, and
the field can be used for smoothing. This speaker retains its renownsd frequency response and
reliability for which it has always been famous, and is perfectly capable of handling the 12 watts
which the amplifier can feed into it, Also interchangeable diaphragms are available for this model
(the standard speech coil impedance being 15 ohms) in order that the speaker can be used on any

P.A. AMPLIFIER

amphﬁer or receiver, and the price has been kept within the reach of everyone.
engineering product throughout, and is finished in gust-proof crystaline.

Special EPOCH DOMINO mode] type 1011 F.W.W.

Specia! singte ratio transtormer to match the amplifier
9 ratio Transformer to match practically any output valve £1

RADIO DEVELOPMENT CO.

Proprietors :
EPOCH REPRODUGERS LTD.

ALDWYCH HOUSE,
ALDWYCH, LONDON, W.C.2.

The speaker is an

£6 15 0

- 17 6
50

"Phons :
HOLBORN 9111/2.

Accumulators Elite

Ardente Acoustic Labs ...

Armstrong Mitg. Co.

Automauc Coil Winder & Electrical Equipment Oo.
Ltd. Front Cover

10

Baker's “ Selhurst ™
Belling & Lee, Ltd.
Benjamin Electnc, Ltd.
British Institute of l;ngmeermg. Technology
British Insulated Cables, L
B ritigh I RS ad ket < b
British Television Supplies .

Bulgin, A. I',, & Co., Ltd.

C.AV.
Charlton Hnggs (Radio), Ltd.
Cossor,

10

Degallier's, Ltd.
Dominion Radio ...
Dubilier Condenser Co.

Ediswan, Ltd. ..
Electradix Radios
Electrical Measuring Instrument Co., Ltd.
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RervantWolivd®, .. = e b Inside Back Cover
Forbat, Eugen J.
Fluxite, Ltd.

Galpins Stores
Gardners Radio .
Graham Farrish, Ltd.

Hartley Turner Radio Co., Ltd.
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Henley, W. '1 Telegraph Works

International Correspondemce Schocls «................. 9
Lectro Linx, Ltd.
London Engmeermg JInstitute
London Radio S S

Lyons, Claude, Ltd.

McCarthy Radio, Ltd. 4
Magnaphone, Ltd.

Malchas, p

Musikon, Ltd. 12
Partridge, N. 8
Peto Scott, Ltd. 10
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Rich & Bundy ...... 12

Ryall's Radio

Suvage, W. Bryan, Ltd.
Scientific Bupply Stores .
Shaftesbury Supplies ..
Sound Sales, Ltd.
Stratton & Co., Ltd.

T. & C. Radio College
Tannoy Products
Telegraph Condenser Company, Ltd.

Universal High Voltage Radio, Ltd.

Ward, C. F. . c
Wav erley Book Lt S
Wcstmghouse Brake & S
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RICH < BUNDY

Heavy Duty Components
for

PUBLICADDRESS AMPLIFIERS,

MAINS TRANSFORMERS and
CHOKES.

Loaded Intervalve Transformars,

OUTPUT TRANSFORMERS

Specially designed and manufac-

tured for all High Efficiency * LOW

LOAD'" and CLASS “A—3"
AMPLIFIERS,

Send your enquiry fo.:—

RICH & BUNDY LTD.

Transformer Manufacturers,
NMEW ROAD, PONDERS END, MIDDLESEX.
Telephone: Enfield 0777.

LINE
TRANSFORMERS

Westmoreland Road, Stanmore, Mdx.
(Adjoininy Queensbury Me.. Blation)
Telephone : COLindaie 7131 (3 lines)

RADIQGRAMG
P.A. EQUIPMENT

Write for Illustrated Catalogue of
Prism Quality Apparatus—it will
interest you!

PRISM MANUFACTURING Co., Cafitornia
Wha, Batmont, Surrey. Phonz: Sution 33642

For Keen
Camera Users!

The
Amateur
Photographer

A perfect
for easy

Write for illustrated

HOME RECORDING UNIT

engineering
attachment to

Price £3.17.6

designed
Radiogram.

job  specially
any Set or

/Waml{acmred under
British Patent No.
433614.

contains leaflet fully describing
helpfu‘lo:dvlce this and our farger pro-
beginner fessional models.
3 and
advanced
worker. MUS'KON, Ltd-
[ Recording Studios,
EVERY
WEDNESDAY. 19, LISLE STREET,
2d. LONDON, W.C.2. 7./ : Gerrard 7103 and 3802,
Sole Distributors of

JANETTE ROTARY COMVERTERS

These Converters are manufactured by one of the most
prominent manufacturers in the U.S.A. and are of th:
hmhes! mdc construction. Models available for P.A
or Domestic usz. Of special interast will be the typs
with an All-Wave Filter to operate a Radio Receiver
down to 10 metres without any interference.

FULL DETAILS UPON APPLICATION.

F e Street, LONDOY, L.
CHAS. F. WARD, % Feriggion siceet, LONDOY, £.C.1.

The Leading Motoring Paper
EVERY FRIDAY 4d.

WIRELESS
ENGINEER

The Journal of
Radio Research and Progress

Monthly 2s 6d. net.

W.W.16

4

OULTR
l:)WORLDY

THE PREMIER POULTRY JOURNAL

EVERY
FRIDAY Poultry keepers everywhere will find this
2d. journal uncommonly interesting and helpfa!.

Specimen copy of recznt issu2 fre2 on raguest
from The Publisher

Dorset House, Stamford Straect, Loadon, S.E.x

W.w.e

W.W. g9

Printed in England for the Publishers, ILIFFE AND SoNs, LTo., Dorset House, Stamiord Stree,
*"The Wireless World ** can be obtained abroad irom the following :
mith & Son, 74-75, Boulevard Adolphe Max,
and L'\uncest,on (Tasmania),
CANADA
SouTu AFRICA: Central News Agency, Ltd. UNITED STATES: The JInternational News Co.,

BELGIUM
Adelaide (S A.) Pcrth (W.A)
Wheeler & Co., Bombay, Allahabad and Calcuatta.

FraNcE: W. H. Smith & Son, 248, Rue Riveli,
AusTRALIA : Gordon & Gotch,
Gordon & Gotch, Ltd.,

Brussels.

NEW ZEALAND : Wcllmgton.

Imperial News Co., Toronto, Wmnlpcg and Vancouver. Benjamin News Co., Montrcal

Ltd., Melbourne (Victoria).
Auckland, Christchurch, and Dunedin.

London, B.E.1, by The Cornwall Press Ltd., Paris Garden, Stamlord Strect, London, SEI.

Paris: Ilachette ct Cig, Réaumur Paris, and branches.
Sydney (N.S.W.}, Brisbane {Queensland),

INpDIA: A, H.
Gordon & Gotch, Ltd., Toronto.

New York.
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Tue PREMIER SUPPLY STORES

- 20-22, HIGH STREET, CLAPHAM, S.WA4.
. 165 & 165A, FLEET STREET, E.C4.

Central 2833.

Macaulay 2381/2

'(Next Door to Anderton’s Hotel)

All goods guaranteed perfect. Set Manufacturers’ Surplus. Carriage paid over 5/~ ; under 5/- postage 6d. extra.
LF.S. and Abroad carriage extra. Orders under 5/~ cannot be sent C.O.D.

: P.A. AMPLIFIERS
PREMIER Super’Publlc Address Amphﬁer. incorporating the
Kew 6B5 Valve (se‘ Wireless World July 15

enormous gain, phase inversion, £7 7s. with \n|ve>:

15). 10-watt model,

20-watt'model, £10 10s. Suitable Speakers in stock.

WORLD-FAMOUS CONTINENTAL VALVES

Mais

ACHL. ACL. SEG. Varmble Mu.
heated Output Pens. H.F. Pen.
250 volt 60 m.a,  Full-wave Recuflers
18 amp. AC/DC ty .es. Screen
Power. -Per: -All 4/6 each.

350 volt 120 m.a. Full Wave Rectifiers.
Full Wave Rectifiers. 2} w
ii{'\reclly heated Power. All

LF., L.LF., 23. Power.
Power, 2/9, Screen Grid.
Variable Mu e H F. Pen.

Ame : 250, 210,
58, 80 6A7 ZAJ 2A5 23,71, 78. 281.

Al the following super

Brand, 5/6 each : 1A6, !

6C6 6F7 IZAS 19, 24A 26, 23,
37, 38, 39)44, 41,42, 43, 45, 46, 47, 49 6D6, 53, 55, 56, 57’ 58,
59, 75 76, 77. 78, 79, 85, 89, 6A6, 83, 523, 2525, 1223, 1V.

Grid. Varia

500 volt 120 m.a.
t indirectly heated' Pens.
/6 each. 2 volt Battery types,
ongumption

3 and 4 wutt directly

Mu

All 4Ls each. - 'zo volt

le Mu.

0, 245, 47, 46 24, 35, 37 5

"Ml 4/6 each
guality American types. Hyt

2A5 2A6, 2A7 287, 6A4 6A7, 687

1, 32, 33, 34, 35/5, 36,

THREE MONTHS' GUAKANTEE.

GRAMOPHONE
B.T.H. Truespced Induction type.
30/.. DC ditto 42'6. Collaro Gramophoue Unit, consisting
" of AC Motor. 100-250 volts, hich auality Pick-ur and \olume
control, 45/-, Collaro Motor only, 30,
Gramophone Motor, 100-250 volts,
Pick-up arnd volume control, 67/6 Collaro Universal Motor
only, 49/6. Edison Bell Double Spring Motors, including
Turntable and all fittings, 15/-.

PICK-UPS

Cosmocord Pick-ups, with arm and velume control, wonderful
value, 10,6 each. Cosmocord Pick-up only. fits any grnmophone

tone arm, 4/

MOTORS
AC only ;

. Collare Uni
AC-DC, with high qunh!y

Po wer.

100-250 volls.

NEW 1935 LIST READY SHORTLY
SPECIAL OFFER! ! TCOMPLETE KIT FOR 1
VALVE SHORTWAVE RECEIVER OR ADAP-
TOR, WITH COILS. CHASSIS AND CIRCUIT.

SHORT WAVE COMPONENTS

Premier Short Wave Tuning condensers (S.L.F.), completel
Ceramic Insulation. Silver Sprayed Brass Vanes. Noiseless

Pigtail 0.00016, 0.0001, 2/9 each. Double-spaced. 0.00005,

+ 0.000015, 0.000025. 3/~ each. Premier all-brass Short Wave

condensers 0.00015 with integral slow motion, 3/% British
Rndlophoncs all brass, 2-gang short wave condensers 0.00015,
each section, 5/6 ench. Ormond. 0.00025, O.K. for Shorl
Waves, marvellous value, 16 each. With slow motion, 2/~ each
Ormond 0.00025, slow motion condensers, all brass sJ)
value, 26 Ormond :0.00025 with special Lognmg Dml ideal
for band selting, 2'~ each. Short Wave Reaction Condensers,
all brass, integral Slow Motien, 0.00015, 2/9 exc
Polymet dege Mica Condcnsers with wire ends 0.00002,
0.00003, 0.00004, 0.00005, 6d. each.
Premicr Super Short Wave Coils, with cnrcunl 4- and 6-pin type,
13-170 meters, Set at 4, euher lyi
PremienlNE0a L oss N4-3and 65 pin ribbed formers. 14" diameter,
finest Qunllly ll eac
Please note thst only the very highest grade Plastic material is
used. in the manufacture of Premier Short Wave Coils and
qrmers.
Premier Short Wave Valve Holders, Steatite Insulation, 4-, 5-
and 7-pin, chassis type, 8d. cac aseboard, 8d. each. Re-
liable Morse Keys with Code engraved on Bekelite hase, 2~
Reliable Short Wave Coils, 4-pin type, l4—|50 metre: with
cnrcuu4 49- setof 3. Stand-off |nsu’alor;. L 2M., §,.2"
d d.

OILS

Lluen 3- gang Band Pass Screened Coils, complete with switch-
ing and blueprint, 6/11. Lissen All-wave -ganj creened
Coils for Screened Grid Tuned H.F, stage; an etector,
12 to 2,000 metres. Complete circuit diagram. supplied, 12/6.
Selective Iron Cored Conls w1th circuit, 2/11 each. Varley Band
Pass Aerial Coils, B.P.7, 2

Special Offer. Set of three Llssen Band Pass Screened les
with Switching. Uitility 3-gang n
Dl‘c Drlve 4—Valve Chassls and \/alve holdel‘& and lﬂueprlllt
14/6 the lot.

LOUDSPEAKERS

Cossor 8” Permanent Magnet Speakers, 13/6. Reliable Permanent
Magnet Speakers, 10/6. Moving Coil Speakers, all fitted
output transformers. Magnavox 254, 7° diameter, 16/6.
Magnavox 252, 9” diameter, 22/6. Blue Spot 29 PM 8" dia-
meter, 15/ ; without transformer, 12/6. Energised 'Moving
Coil Speakers, all fitted output lransformers {unsuitable for
battery sets). Kolsler Brandes, 77 diameter, 1,500 or 2,500
ohm felds, 7/9. W.B., 8" diameter. 2.500 ohm feld. 911,
Magnavox DC 154, 7” dlameler 2,50C ohm field, 4 watt, 12/6. l
Magnavox DC 152 Magna, 9’ diameter, 2500 ohm field,
watts, 37°6. B.T.IL 8" diameter, 1,500 or 7,500 ohm ﬁelds
816. AC E::ervised Units for any of the a Bl Speakers, 10/-
Magnavox 6v. Field Model, 6 watts, 12/6.  Maynavox 97 152,

2,500 ohm, 17,6 Magnavox Magna D.C. 154, 2500 ohms
feld, 5 watt, 25/=. All types P.A. Speakers in stock.

TRANSFORMERS

Premier Mains Transformers have 1anped Primaries, and

T.. LT.'s Engraved, Panels, with N.P. Terminals, Al
windings paper interleaved. Combined H.T.8 and H.T.9,
4v. 1=2a, and 4v. 3-4a., 10/- Westinghouse Recuﬁer, 8/6
extra. _H.T.10 with 4v. 1-2a. and 4v. 3—4a., 10/, Wcshng-
house Rectifier, 9/6 extra. 2504-250v. 60 m.a. with 4v. 1-2a.,
4v. 2-3a., 4v. 3-4a., 10/, 300+ 300v. 60 m.a. with 4v. 1-2a.
4v. 2-3a., 4v. 3~4a., 10/~ 350+ 350v. 150 m.a. with 4v. 1-2a.,
P %, &, 3 4a., 12/6. Auto Transformers, tapped, 100y,
110v.. 200v., 220v., "240+. Step up or down_ 100 watts, 10/~ ;
50 watts., /e Manufacturer's type Transformers, 350--350v
120 m.a. \nnh 4v. I-2a., 4v., 2-3a., 4:. 3-4a., 10/6. )00+500v
150 m.e. with 4v. 2 3a., 4v. 2—3: 4v 2—3a 4v, 3—4a., 19/6.
5004-500v. 200 m.a. with 4v. 2‘3a 2-3n 4v. 3-5a. and
Sv. 3a. for American Rectifier, 25/-. Valv: Rectifier, 6/6 extra.
| 000‘-' 000v. 250 m.n., with 4v ., 3a., 4v, 3a., 39/6.
H\gh-gradc Push Pull. lnpuk Transformers 4/6 each. High-
grade Intervalve Transformers, 376 each. * Voltra ™ Inter-
valve Transformers, 1'9 each. Ferranti A.F.3 Transformers
#11. MDVinE Coil Multi Ratio Output Transformers, 2/6
each. 1-| or 2-1 Ourput Traasformers, 2/6 each. Micro-
Phone Transformerx 50-1 and 100-1, 2/6 each. Telsen

Class B’ Driver Transformers, %9. Cossor * Class B ™
Driver and Output Tramformers 2’6 either ty ** Standard
Telephones,”” ™ Class B ** Driver Tnnslormer,f\e

ALL ITEMS ADVERTISED LAST WEEK ARE STILL AVAILABLE.

AVTRAGE MALE SOLAXING VONCT
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Details for constructinig these remarkable amplifiers, which
are superior to anything hitherto made generally available,
are given in the Ferranti Booklet R 1056 which will be sent

) T.0
SREQUENCY m CXLES PR SEcom

000 000 2000 €00 000 10000

post free on receipt of stamps or postal order for 6d.
Other Ferranti Books which you should have are —

R 101 Ferranti Receivers—free and post free,
R 102 Ferranti Mains Components—1id. post free.

R 104 Ferranti Audio Transformers—1}d. post free.
Or all three wlll be sent together for 3d. post free.
FERRANTI LTB.. RADIO WORKS, MOSTON, MANCHESTER, 10.
THE BEST AMPLIFIERS EVER DESIGNED BY FERRANT! MUST BE GOOD !

FERRANTI
CONSTRUCTIONAL
POWER
AMPLIFIERS

for use with electric
pick-up or microphone

This chart shows the overall ampli-
fication of the 6 watt "A.C. Mains
Amplifier. Type A.C. 6C within 4 d.b.
from 25 to 10,000 cycles.

Another remarkable curve illustrated
in the Constructional Power Ampli-

fier Book shows the overall amplification of the
12 watt A.C. Mains Amplifier Type A.C. 12C
within } d.b. from 25 to 8,000 cycles.

These curves are of the performance including
the Qutput Transformer. On 15/1 ratio.

——tl]

Mention of “ The Wireless World,”” when writing to advertisers, will ensure prompt attention.
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AC/D

Mazda AC/DC Valves have been Specnally designed to glve trouble-free pérformance on’f
cither type of supply voltage.

LA

Z The insulation between he;’ier and cathode of these valves is sufficient to ensure . fhat
% no hum is introduced throygh leakage. ;j

;Z A complete range is av{Iable for all the requirements of modern receiver design, and
‘% the performance of the,arvalves is fully equal to that of the famous Mazda AC ranﬁe.

. THREE TYPICAL VALVES: /

-

TYPE VP. 1321 Variable-Mu H.F. Pentode yd

The Mazda VP. l3il is an Indirectly heated variable-mu H.F. pentode for use in AE'/DC, or automobile
receivers. The screen may be operated at 200 or 250 volts potential and a screenr’&nenuometer is theres
fore unnecessary. It will handle a moduiated signal of 10-volts peak carrier without distortion.

TP. 2620 Trlode Pentode

,(
The Mazda TP. 2620 isan indirectly heaged triode pentode valve which s designed for operation as a self
oscillating frequency changer The pen:odaa,sectlon has variable-mu characteristics and can handle a {2-volts
pegk carrier without dlstornon. in addition‘ig has a high workin dmpedance. The triode oscillator and
pentode frequency changer sections are screene&w{rom each othegi and are, except for a common cathode
connection, completely independentiof each other.®:.Both fungflons may,-therefore, be carried out with
sircuit arrangements giving the best possible operatio

Y

%

% Owing to the complete dbsence of any eTe%tromc couph@g between the two sections, the oscillator fre-

Z J‘? quency is independent of the operating condnt‘?ans of :;ge*frequency changer section. i
% : PEN.}QSZO AC/DC Mains Indlrectly Heated Output Pentode :
% RATING © OPERATING CONDITIONS

% Y. Helter Voltage S e e 35 Anode Voltage 185 200

% Heater Cupfentr ...~ = ... ... ..F02 Screen Voltage do BE L o 185 200

% Magmuni AnddeVolghge : y 250 Anode Current ... .. .. 36.5 40

g g L - . Screen Current ... .. ... 73 80

z Maximam Screen Voltage! . . .. 2 Grid Bias ... .. .. .. 725 80

Z 'Mu:ualﬁonductance (mA[ﬂ 7.0 Optimum Load vei eee .. A400 4,400

= #*at Ea=]00; Eg= 0 Self-bias Resistance (ohms) ... 165 165

P

g ALSO AVAILABLE
HL.'1320 HL. DD. 1320 PEN. DD. 4020

EDISWAN

Full details of this and all other valves in the MAZD A range are contained in the MAZDA VALVE MANUAL

R.1032 sent free on receipt of 3d. for postage.
Mazds Radio Vialves are manufactured in Great Britain for The British Thomson-Houston Co. Ltd., London and Rughy, and distributed by :
Ql)' EDIS ON SWAN ELECTRIC CO. LTD.,
155 CHARING CROSS ROAD, LONDON, W.C.2

R.M.282
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PADIO & TELEVISION JOURNAL

Friday, April 10th, 1936

The New

K-U

UNIVERSAL MODEL

A really first-class pick-up at a reasonable price—
designed and made by engineers who understand
the meaning of fidelity in reproduction.

) ¢ Range 70—5,000 cycles
Y Output—1-0 volt at 993 cycles
Y Self-contained volume control
' 979% perfect tracking
Beautiful finish
Ask your dealer about it.

THE EDISON SWAN ELECTRIC CO. LTD.
155. CHARING CROSS ROAD, LONDON, W.C.2
Distributors for the British Thomson-Houston Co. Ltd., Rughby

No. 867. Vol. XXXVIII.  No. 15. Gopyright. Registered gs @ Neuspaper

for transmission in the United Kingdom.
h‘—“‘éﬂk—.—kh— . - %
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THE DUODE incorporates a revolutionary departure in Loudspeaker design and performance.

S

The
33 LOUDSPEAKER

says -—

Y

" WIRELESS WORLD" report on'the new MAGNAVOX "“DUODE"

“The DUODE marks a very distinct advance.”

Send for

Technical Booklet giving full details, NATIONAL PHYSICAL LABORATORY REPORT, and Response Curves.

MAGNAY QX -

‘“**“DUODE?”

THE BENJAMIN ELECTRIC LTD,

33 LOUDSPEAKER

MANUFACTURED UNDER MAGNAVOX PATENTS, PENDING PATENTS & REGD. DESIGNS BY

BRANTWOOD WORKS, TOTTENHAM,

LONDON, N.17.

Tue PREMIER SUPPLY STORES

20-22, HIGH STREET, CLAPHAM, S.W4.

165 & 165A, FLEET STREET, E.CA.

Central 2833.

Macaulay 2381/2 -

(Next Door to Anderton’s Hotel)

All goods guaranteed perfect. Set Manufacturers’ Surplus. Carriage paid over 5/- ; under 5/- postage 6d. extra.

LF.S. and Abroad carriage extra.

VARIABLE CONDENSERS
Utility 0.0005 2-gang bakelite dxelecmc semi-shielded con-
denser, Slow Motion and Uniknob Tnmmer 3/11 Utiliny
0.0005 3-ganx fully screened with Trimmers and Illuminatsd
Disc Drive, 7:6. Polar Star, 3-gang, 0.0005, fully screcned
with Trimmers, 5/6. Polar 0.0005 with slowdmonon, 31,
Lxesen 2 -gang 0.0005 with Front Trimmer and Disc Drive,
51 Bakelite Reaction and Tuning_ Condensers. 0.0001,
0000!5 0.0002. 0.0003, 0.0005, 0.00075, 9d. each. Presels.

002 max., 6d. ench.
FIXED CONDENSERS
Electrolytics Paper Types.
Dubilier :
Sk, 650v {surge) ... 4i- 4mf. 500v, working 4/-
4mf. 650v, (surge) 4y~ 4mi. 800v. working 6/-
15mi. 50v. 1= 2mf. 750v. working 3/~
15mé. 100v, / 4mt. 1000v. working 10/6
50mf. 12v. .. 4mf. 2000v. working 13/~
Western Electric :
Dubilier : 4mi. 250v. working 2!/-

2inf. 250v. working

Imf. 250v. working 6d.

4mf. 350v. .ol 2/6

2mi. 350v worlunu 1/6
CONDENSER BLOC!

All 250 volts working.
Dublher

2+2+

24 2+| T l+|mf

M.V,

] AL TF1+1+5+5+
8 4-8ml. 500v. 2/6 Smf. ... w16
l?+8m§ 500v. penl( 2/6 Lissen:
12--4mf. 500v. peak ?IG 44-44-1+1mbf. ..., 3/~

Wego Inif, 450v. working 1/-, 2mf. 19, 4ml. 3/~
METERS

Britishemade Moving Iron Meters. Flush mounting, 21"
diameter. 0-10, 0-20, 0-30, 0-50, 0-100, 0-150, 0~250,
0-500 millmmps 0-1, 0-3, 0-5 amps. All read AC ‘and DC,

5/9 ea Movmu Coil Mllhumetcrs B.E.S.A.. first grade.
0-1 MA 2} diameter, 18/6; 0-1 M.A, 31" diameter, 22/6.
Muh:phrrs for same, any range 1/~ e?ch All Meters fush

mounting bakelite cases. Visual Tumng Meters 6 and 12
milliamp types 5/«. Neon Tuners, 3/s each.

NEW 1936 LIST READY SHORTLY
ALL-WAVE SETS

SPECIAL PURCHASE OF
FERGUSON 6-VALVE SUPERHETS. 17-2,000
METRES. 100-250v. A.C./D.C. £7-15-0.

Ferguson 8-valve Superhets. 124-2,000 metres.
100-250v. A.C. or A.C./D.C. 16 tuned circuits.
7 watts output £12-10-0.

These are full-sized receivers. Not Midgets 11! Send
for Ilustrated lists of these and other Receiver Bargains.

G.E.C. SETS
C.EC. AC./D.C. Receiver. 200-2,000 metres.
Detector, Super Pentode, Rectifter, self-contained M.C,
Speakér.” 200-250 volts, in handsome Bakelite Case.
Listed £7-10-0 at 79/6.

DIALS
Clarion Moving Light Slow Metion Dial, with 2’ knob. Ideal
for Short anes 2/a. Unllly Disc rive, compl»te with 2"
knob. ldcal for Short Waves, 2'~. 4" Bakelite Knob-Dials 6d.

WIRE-WOUND RESISTANCES

4 watts. any value up to 50,000 ochms, 1/- each. 8 watts up to
50,000 ohms, 1/6 each. 15 watts up to 50,000 ohms. 2/~ each.
25 watts up to 50,000 ohms. 2/6 each. 15- andbdepariResistors
can be supplied-semi«variable at 6d. extra. 1.000 ohm. 150 m.a.
semi-variable Resistance, 2/-. 1,000 ohm, 250 m.a. Resistance
tapped for any number of 0.18 amp. valves, 3/6. 800 ohm
350 m.a. tapped resistance, 2/-.

POTENTIOMETERS

By best manufacturers, 200, 350. 500, 1,000, 2,500 5,000,
8,000, 10,000, 15,000, 25.000, 50 000, 100,000, 250,000, 500,000,

| meg. 2/~ each 5 000, 10,000, 15, 000 100, 000 500,000,
| meg with switch, 2/6 each. Dual Potentiometers: 10,000
and 50,000; 5,000 and 50,000 ; 5.000 and 100,000 ; l0,000

and 100, 000 wnth switch, 1/6 tac X

Orders under 5]~ cannot be sent

S.G. .

[ Cable;

C.O.DI

PREMIER ELIMINATOR KITS

All incorporating Westinghouse Rectifiers, high quality Mains
Transformers and Chokes. Generous Smoothing and Decoupling
Condensers and Resistances. 120 volts 20 m.a., 20/-; with
Trickle Charyer, 28/-. 150 v. 50 m.a. 4v. 3a., 27/6 ; vnth Trickle
Charger, 35/-. |50 vohs 30 m.a. with4 v, 3—4& C.T:L.T., 28}~ ;
with Tnc’de Charger, 32/6. 250 volts 60 ma with 4 v, 3-5a.,
C.T.L.T,, 30/-. 300 volts 60 m.a. with 4v. 3-5a. C.T.L.T.,
37,6, 200 volts 100 m.a. with 4 v. 3-5a, CT L.T. 426.

PREMIER L.T. CHARGER KITS

All incorporate Westmghouse Rectifiers.

2 to 6 volta at 4 amp. 6

2t06 . atl 176 30 ,, atl 376

206 4, at2 ., 27/6 50 at ko 50/~

onversion Units for D.C. Sets on A. ¢ Mains, 40 watts, 25/-;

80 watts, 35/a.

The followmq lines 6d. each or 5/- per dozen :—4-, 5. or 7-pin

Baseboard or 4-, 5- or 7-pin Chassis Mountmg Valve Holders,
merican Valve Holders. 1 watt re'zlsmnces wire end every

value: tubular wire end Condensers, 1,500 volt, every value
to 0.5, 3 amp. : 2- or 3-point Switches; Cyldon Double
rimmers : 6 yds. Systoflex; 1, 1.5, 2, or 2.5 mm. | yd. 7-way

9ft. resim cored Solder; 6 yds. push-back Canaecting

Wire: Z2in. Knobs. Any type and quantity of Instrument

Wire can be supplied from stock.

Soldering Irons, 200-250 volts; consumes 0.2 amps, 2/6.

HF. AND LF. CHOKES
Premier Screened H.F. Choke, 100-2,000 metres, 1/8 each.
Premier Screened H.F. Choke, for Short Waves, 10-200 metres,
1/6 each. Premier Short Wave H.F. Choke. 10-200 metres,
9d. Premler Mains H.F. Choke, carry | amp., 1/6.
REMIER SMOOTH]NC CHOKE"

25 M.A.. 20 henrys ... 28 15 henrys ... 20/-

40 M.A,, 30 henrys ... 4/- 60 A 80 hen
60 MIA, 40 henrys ... 5/6 2,500 ohm for Spcaker}S/G
150 M.A,, 40 henrys ... 10/~ Replacement.

MICROPHONES

3 Guinea model with stand and transformer, single button
type, 19/6. Western Electric type on base, with transformer,
4/6. Home Broadcaster Microphone, low ‘priced two butzon
type with transformer, 7/6. Carbon Microphone. with tyans-
former, in handsome Bakelite cass, 10/6.

Mention of *“ The Wireless World," when writing to advertisers, will ensure prompt atiention.
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EDITORIAL COMMENT

Broadcasting in Foreign
Languages
A Proposal of Doubtful Merit

“ N N the interest of British prestige
and influence in world affairs,
we think that the appropriate
use of languages other than

English should be encouraged.”

This suggestion is put forward in the
Report of the Ullswater Committee on

- Broadcasting, and since there are no

reservations to it we may assume that
the Committee has expressed this view
unanimously. -

The proposal is made in connection
only with the Empire Service, so that
it may be assumed that it is not in-
tended that foreign language broadcasts
should be extended to the medium-
and long-wave stations.

But if on short waves it is necessary
“in the interest of British prestige and
influence,” then surely the effect would
be the greater on the more normal
wavelengths with an enormously larger
audience.

It would be interesting to know what
has prompted the Committee to make
this recommendation, particularly at
a time when it might have been con-
sidered inadvisable, in view of the
political situation in Europe, to embark
upon such activity which could hardly
fail to cause resentment in those
countries whose languages were adopted.

As far as we are aware, there 1is
nothing either in the B.B.C.’s present
charter or in the licence from the Post-
master-General which expressly rules
out broadcasting in languages other
than English, so why should provision
now be made for what is already pro-
vided for? The very fact that the
B.B.C. already possess the necessary
authority makes it all the more curious
that this recommendation should have
found its way into the Report.

In discussing this subject in these
pages some months ago, we said that
if it was proposed that broadcasts of
a_political - nature should be made in
foreignh languages, then they should
be banned. If they were an exchange
of ideas intended to acquaint nations
with each other’s point of view, then
they might prove very helpful. But, we .
added, ““ the difficulty is that almost .
any talk of this kind made in Europe
at the present time would be regarded
by some nationals as in the nature of
propaganda.” P

We cannot see that any change of
circumstances has come about to justify
an alteration in .this attitude to the
question, and we hope that the B.B.C,,
in spite of the Committee’s emphasis
on their authority to conduct such
broadcasts, will move very warily
indeed in the matter. ‘

Twenty-five Years Old
“The Wireless. World ”

HIS month we celebrate twenty-

five years of publication. Itisa

long life in the history of wireless,
and we may be forgiven if, on looking
back through all those volumes of the
past, we feel that we can count on the
endorsement of our readers that our
existence has not been in vain and that
we have contributed something, how-
ever small it may be, to the progress
and successes of the science.

In a very early number the
objects of The Wireless World were
summed up in these words : * This,
then, is our policy: to be of use and
interest to our readers and, through
them, {o be a factor for progress.”
This, our guiding principle of the past,
will equally direct our future efforts.

Our issue of May 1st will be in the
nature of a souvenir of twenty-five
vears: a milestone on the road which
lies ahead.
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Construction and

Operation of a High-
~Q'Uality [2-watt Unit

(Concluded from page 335 of last
week’s issue)

\HE tone-control circuit fitted to
the feeder-unit permits the bass
“response to be raised and -the
treble response to be raised or
\lowered at will. The results obtainable
“are shown by the curves of Fig. 3, in
whxch the full line curve is the normal

er

By W.

T. COCKING

positions in' which the switches are set any
of the five different curves in the treble
region can be obtained in conjunction with

~any of the three curves in the bass region.
~Thus no fewer than fifteen different

response curves are obtainable at will.
In general for high-quality reproduc-
; tion when the appara-

tus is used in con-

L4 . junction: with a re-

ceiver the normal

' 3 []44

~,

response curve

=IO

i

should be used, but
if the receiver gives

H|

Al
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_DECIBELS. '

: ) T ——
FREQUENGY IN CYCLES PER SECOND

=< I any appreciable de-
Bk gree of . sideband
cutting the treble
; should be increased.

10,000
- On gramophone,

3.~ The overall - frequency responéé

" Fig.

curve of the amplifier and feeder-unit is-

shown by the heavy line, while the dotted

curves mdxcate the effect of the tone-control
system.

_overall response of the amplifier with 1ts
feeder. umt. At as low a frequency as 20
c/s, the response falls by 2.4 db. only
“as compared with that at 400 c/s, while
at 10,000 ¢/s’it is actually +0.8 db. - The
dotted curves show the effect of the tone
control, curve A giving the response when
both bass and treble controls- are set for-
full lift, and curve B when they are set
“for reduced lift. “At 50 c/s, a maximum
lift of 20 db. is obtained, and in the in-
termediate position an increase of 13 db.,

~while at 10,000 c/s the figures are 24 db.
and 14 db. Curves C and D show the
“effect of the treble control in reducing the
upper reglster, with 'the bass ¢ontrol sét
for ‘normatl response. It should be clearly
understood that according to the precise

“mal

however, with nor-

Wiveless World, April 1oth, 1936.

ULL details regarding this 12-
watt amplifier appeared in last
week’s issue of *“ The Wireless World,”
and in this article the construction
and operation are dealt with in
detail. The amplifier is one which
is well adapted to the needs of those
requiring large wvolume, and will
be found particularly suitable for
operating several loud speakers and
also for home-recording purposes.

the treble. résp(;nse should

recording ; :
be flat or reduced to avoid needle
scratch.

When the amplifier is used with record-

» ing apparatus, the ability to increase the
treble will be found extremely ~useful.

In most cases, the best results will

“be secured by recording with a flat

bass - characteristic

PICK-UP

SCREENING

and the maximum rise
in the treble. In re-
producing records cut
in this way, a rising

INPUT PLUG

(a)

SCREENING

= I

bass characteristic is
t needed and a falling
response in the treble
in order that the
overall response shall
be flat.. The repro-
duction of the variou$

frequencies is then as

{b)

good as if a flat
characteristic were
used both for record-
ing and reproducing,

~Fig. 4——The connections to the input plugs of. a pxck-up and a
microphorie are shown here.

‘recordings - and pick-ups, the
bass response should ~ be  increased
to compensate for the deficiencies of

but there is a marked
diminution of needle
scratch.

With the switches specified, the tone

‘controls will be found to be quite silent in

action and to have no appreciable effect
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on the volume. It is important, however,
to note that it is necessary to take great
care to avoid amplitude distortion being
caused by any apparatus, such as a pick-
up, which precedes the feeder unit, if
the ability to increase the treble response
is to be any advantage. This is because
if the input is distorted, the rising char-
acteristic increases the percentage of har-
monics.  Thus, suppose that the input
waveform is at 1,000 ¢/s and contains

Wireless
Woerld

harmonic 2.45 per cent.  If the rising
characteristic is used to correct for a fall-
ing characteristic in the loud speaker, of
course, there will be no increase in the
harmonic content of the actual sound out-
put, but if it is used to correct for side-
band cutting in a receiver, and the distor-
tion is due to the detector, then it will cer-
tainly appear. The indiscriminate use of
a rising characteristic is thus to be
avoided, but there are many occasions
when it can be usefully employed.

.

SPEAKER
FIELD

procngion

(a) (b)

e e s o
SPEAKER SPEAKER
FIELD FIELD
o

(e)

Fig. 5.-——The connections for single 1,250 ohms and 2,500 ohms field windings are shown at
(a) and (b) respectively, while the method of energising four 2,500-ohm fields is indicated at (c).

1 per cent. of both second and third har-
monics, and that the full treble lift is being

used. The second harmonic in the out-

put will become 1.7 per cent. and the third

The actual construction of the ampli-
fier is entirely straightforward and needs
no description beyond the remark that the
high-voltage smoothing condensers have

357

SPEAKER PLUG SPEECH COIL

84

Fig. 6.-—The primary of the output trans-
former should be joined to the speaker-plug
in the way shown here.

their terminals protected by a strip of
Presspahn or other convenient insulating
material. The uses of the equipment.
are also obvious. The input to
the feeder-unit should be by means
of screened leads connected as in Fig. 4,
a microphone being preferably: ener-
gised by a battery to avoid hum
troubles. The connections between the
feeder unit and amplifier can be made
with twisted flex and can be up to two
feet in length, for the two units should
not be-immediately adjacent. Should it
be found that hum appears when the tone
control is set to lift the treble, it is due to
pick-up by L from the mains transformer,
and it can be avoided by moving the
feeder-unit.

Turmng now to the loud speaker, a
single 5,000-chm 60-mA field or two in

Underneath the amplifier ctassis. where all the small compon:ats are housed,
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* Wireless World” PA Amplifier— must be connected with a 1,250-ohm
parallel can be connected directly to the resistance of at least 2o watts rating,
““field”’. terminals provided, as also can "asshown at Fig. 5 (a), while a single
a single 2,500-ohm 120-mA field, or two  2,500-ohm 60-mA field should be
series-connected 1,250-ohm 120-mA fields.  connected as at (b) with a resistance
A -single field winding of this last type of not less than 1o watts rating. As

VOLTAGES AND CURRENTS.

Anocde Cathode Anode
Valve. Volts. Volts, Current. (mA).
Output (1) PP5/400 ... ‘ 430 33.5 66.5
. 433 33 64

Output (2) PP5/400
LF

(1) MHL4 130 3.2 4.15
LF (2) MHIL4 130 3.0 4.
PC D4 ... 155 70.0 1.5
LF D4 ... 140 2.5 2.0
TC 41MH 170 1.8 1.3

With speaker field drawing 120 mA.

The Feeder-Unit.

many as four fields of this
rating can be energised by
connecting them in series-
parallel as in (c). It should
be noted that 120 mA can
only be drawn for field cur-
rent when the amplifier is
used with the feeder-unit.
When current for working a
receiver is taken from the
equipment, it will usually be
possible to draw only 60
mA for field windings. It
will be noted that even when
the feeder-unit only is used,
the total current drawn from
the rectifier exceeds 120
mA when this current is
taken for the field supply.
The overload is not great,
however, -and should not
lead to a material reduction
in the life of the rectifier.

The output stage requires
= 1 > a load impedance of 6,000
i ohms obtained by means of
a transformer connected as
in Fig. 6. The ratio of the
transformer can be calcu-
lated by dividing 6,000 by
the speech-coil impedance
and taking the square root
of the result. The trans-
former should, of course, be
of high quality with a good
. frequency response and

capable of handling a power
of 12 watts without intro-
ducing distortion. A pri-
mary inductance of about
40 H is adequate.

In cases where several loud
speakers are used the speech
coils can all be connected in
parallel if they are all of the
. same type. The effective
speech-coil impedance to be
+ used in cal