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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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described in this article.

HERE are many cases where an undistorted output of 12 watts
is necessary in sound rveproduction, 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 frequeneies 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 its
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-mfd. 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 Rxo
have values of 0.25 megohm, and the
coupling condensers associated with them
C7 and C8 have capacities of 0.1 mifd.
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
mid: (Cx and Cz) are accordingly em-
ployed at this point, in conjunction with

o.5-megohm grid leaks R1i 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 Rr5 and Ri16 have
values of 500 chms, 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 Crx of 4 mfds. capacity.

The total voltage required by the out-
put stage is some 400 volts for the anodes,
3z volts for grid bias, 6 volts loss in R13
and R14, and, say, g 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 Ri8 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 volis
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 R26 and R3r shunted by the
so-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-ohm ‘decoupling resistance Rz27
and 8-mfd. decoupling condenser C24. A
o.1-mfd. coupling condenser C25 to the
phase-changer is employed and a 2-
miegohms grid leak R29. This next valve
has 50,000 chms coupling resistances R3z
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
SOCKET
R17 GHOKE1
x . 3000
L -
- Cllam R18§ C12mm
4 mfds o5MoO 4 mfds
»
Il 0 5M O
C9
—jI-
50 mfds
o e
5000
" R16
2 £ ] . 500 Q
g . —/ VWV
= l 50 'nifds
o SPEAKER Tt
FIELD \
o+ c10
CHOKE 2 CHOKE 3
>
-—=C13 14 e}
' -E mids -.B. mids -,t mfgs
G2

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

from the 350-0-350 volts winding and the
MU12 indirectly heated rectifier. The
reservoir condenser C15 has a capacity of
4 mids., 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 Ch2z and another 8-mfd. con-
denser C13. 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
tesponse 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-
ohmi'resistance Rzo shunted by
the’ s0-mfd. condenser C10,

while two input plugs are pro-
vided with a fader-volume control R19

4@,,'

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 c~1rcu1t 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 (mLy :3/53rds. of the voltage across
Rzrx is applied to the second valve. This

raised or.

" the earth line.

Wireless
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valve is provided with a grid leak Rz5 of
0.5 megohm 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 Rag4 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

- of this condenser is small compared with
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 qin 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 Rzx
is applied to the second valve. Actually,
an imncrease at 50 c¢/s of some 10 db. is
obtained. On the next stud of the switch
a smaller condenser, C1g, of o.r mid.
capacity, 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-
serted. When Sz is fully rotated in
a clockwise direction (on the feeder
unit) the o.54 H. coil L is inserted
in series with' R24, and a rise of
some 20 db. at 10,000 c/s is ob-
tained.  The next position of the
switch connects R24 to the tapping
point on L and the inductance
in 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 R24 by
the condensers C21.or C22 of 0.015 mid.

and o.05 mid. respectively.

The twe 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 —2zo 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-

25M Q1 1 O'25M 0
AAN/

6l
L

PICK-LIP

C24
18 mfds

500000 R33 " FEEDER PLUG

50,0000SR32 —

‘i) QUTPUT Ot

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

This permits the bass response

to be raised and the treble response to be raxsed or lowered at will.
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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 Transiermer 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, s00 volts DC working, €7,
Cc8 T.C.C.340
2 o.1 mfd. Tubular, Cl, 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,” €21 T.C.C.300
1 0.05 mfd. Tubular, €22 T.C.C.250
2 0.1 mfd. Tubular, €19, €25 T.C.C.250
1 0.25 mid. Tubular, C20 T.C.C.250
1 0.5 mid. Tubular, C17 T.C.C.25¢0

3 50 mfds. 12 volts DC working, Electrolytic,
€16, €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

3 2,000 ohms § watt, R20, R26, R31
Bulgin HW3'
1 3.000 ohms } watt, R24 Bulgin HW7
8 50,000 ohms i 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 70/36 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 Shronded terminals, Output (2) Earth
Belling-Lee B "
Miscellaneous :— Scientific Supply Stores
2 lengths systoflex, small quantity No. 18
tinned  copper wire, etc. Screws:—i16
‘GBA lin., 2 4BA %in., all with nuts.

(5]

~N

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

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 kilowatts 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 frequenmes
even higher 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. Zworykin 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 Famsworth
tubes depend on ‘‘ secondary emission *’ of
electrons from a cold cathode: -

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

PHOTO-ELECTRIC FiE0TRON COLLECTOR

EMITTERS

1.—Principle of the electron multi-
plier.

Fig.

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- -
veéntional - thermionic valve, the electrons
are emitted by. heating the cathdde to a

manner of operation is the basis of all
electron multiplier 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 photoelectric 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-
power output. Three distinct forms of
““ multipactors,”’ as Farnsworth calls his
tubes, were shown ; their tentative power
output ratings are 200, I,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 ceesium-
oxide-silver deposited on a silver base, and
is very similar to that used in high-vacuum
phetocells of the ceesium type. The dis-
advantage of this type of surface is the
fact that it cannot stand high tempera-
tures,. and that it can 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 caesium-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
proeduced by illuminating the surfdce 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 tc 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 aftract 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 electrons 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
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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 —1 i
| SECONDARY
EMITTING

+
CATHODE “

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 triode 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 ATroDE °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

ﬁ-_— ———————— 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
ontput 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 seriously.
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 Engincer.

The. Magnetic Recording of Sound.

Variable Selectivity and the L.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. 8.
Megaw, B.Sc., DI.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 ot
‘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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Set-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
<o0il 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

——  —— S ———————

adjustments to wide angle loud
speakers.

Final

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 recepticn. 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.”

{Nat.) and Tuesday at7.15 (Reg.).

Owen Nares and Adele Dlxon 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 8.15

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
I1.15 a.m. a running 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. :
3> > < .
PICTURE-INSPIRED SYM-
PHONY

A FaMmous 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.

<t < <t
CONQUERING THE AIR

THE ‘‘ 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

Madrid,

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 oneis 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
" and ““Love, Could I
Only Tell Thee.”
A PLAY ABOUT BLUFF

THAT 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.

~
=3 <t

MAN IN THE STREET
WHo is the ““Man in the
Street ’? Many have been the

By couriesy 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. 9.)
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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.”  9YAdrian 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

how. .
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 Words~—thh

Musi

Reg.; Les]le Bndgewater 5. Qumtet
815, “The Fol-de=Rols.”
9B. B.Cs Military Band.

Abroad.

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

THURSDAY, APRIL 9:h.

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 l'us
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
air’’ on Sunday afternoon,

electrical
records of * The’ Masked Ball” p

at 6 35 Verdi is also**
Hamburg giving

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

B

boxmg champlonshlps from
. Cologne at 9.30 on Sunday

B R P
LOVE-IN FOUSRTEEN

- Two Scottish- folk sengs wxll

S

;be,; i cluded in an L eréstmg

’\European cauntnes ‘each of
which may be regarded as an
-index ‘to ‘the national 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 :

DeENMARK 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 %.20
by Tchekov’s *‘ Three Sisters.”’
At 9.15 there will be recordings
of Russian music, and at 9.30
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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 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 2,998
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 kc/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 kc /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.,
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 whatscever, as
their characteristics are identical.

Assembly and wiring are both very well
executed, and we have nothing 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 10s.

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
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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

cendenser 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-
mifd. sizes, their prices being 5s., 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.10. 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.

B B e s

The latest Mullard Valve, Type PMz2D, is
a high-sensitivity pentode for battery sets.
i
G.E.C. public address equipment is to be
installed by the Southern Raillway at Water-
loo, Portsmouth and Bournemouth stations.
The G.E.C. has also supplied a special receiver
for use in relaying programmes by the new
Palestine station.
< > @ <t
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

_ R
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. Thefe must, therefore,
be objections to the frame aerial now that
are substantial enough to outweigh even
these augmented arguments forretaining 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 thé 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 arc 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 antenna (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 15.51
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 LK]J1 again
blotted out W2XAF on Tuesday' evening,
March 17th, and it was noted that silence
reigned below 20 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 bad 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 21st, 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”

A Specialised Headphone Attachment

/i

for
Broadcast
Receivers

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

THIS 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 threshcld 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 iaput 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.S.O.

AS 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
in 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 batteries. 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 of 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.o0o01 mifd. 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 }in. 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.E.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

THh new Northern Ireland station at Lis-
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 ncarly as
strongly as Midland, though the
latter’s distance is under rco
miles as the crow flies. The com-
ing of Lisburn increaces 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 j5-metre work
the Golders Green and Henden Radio
Scientific Society are organising meetings
on June z1st, 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.

"= "=
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 a new series will start again
shortly. The B.B.C. has always described
them as Dbeing 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,



Wireless World, April 3vd, 1936.

urrent [ opics

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 transmitted
from 21.30 to 21.50 G.M.TF.

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

,specxal
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 1inaugurated . 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 modern

houses. The wording of a
recent report that the Birming-
ham Corporation Electricity
Dept. was prepared to make
arraﬂgemen'
£

poses in houses not ah:ea&y

- wired is,  however, capable cf

3~mxsmterpretat10n '
We now understand ‘the, ,POSh;
_tion to. be that an -applicant as oo o
 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 -
s ¢+ Paneous 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

THE 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-
empfianger.”
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By Our Special

Correspondent

Those Women Annourncers
’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.

w & & e

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 to
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 usé 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
record” 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.

«y - =gl ==
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
radics.”” 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.

“ N « ©*

Living in the Past

HE first of a new series of
fortnightly talks of high en-
tertainment value will be given
on April 1g9th. 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.”



Wireless World, April 3vd, 1936

responsible for the opinions
of his correspondents

i
|

~ 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 case 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 2LO 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 early 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 I 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- telephony 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’ Hinnings and his
brother John, who collaborated in"this and
other experimental work.

Although patented by,
ascribed to the former, the latter,
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.

and generally
John,

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 extinguished. 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,
; Obtaipable _from . this

is not, ﬂa ,fefer;e

statiod. .

P, G A JHL VOIGT

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 Droxthch and the local :

ks

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 ‘the .
-discerning lsterier, “or ‘the “best = miaterial

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

‘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 £15-£18.

Mr. Gordon suggests that there are mil-
lions of licence holders who cannot afford
£10-£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 Tegards
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.  Alfernative 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.

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 questionably
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
bocks 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 iis
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.

1f I have rather wandered from the point,
I apologise, but the whole subject appears
to me to hang together.

Forfar. JOHN OGILVY.

PARMEKO
EQUIPMENT.

Well-designed 4o
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
teak 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 8s,
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 nut, 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
PXz25 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:od
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 was
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 28. 6d. each for
double-sided 10in, and 3s, for 1zin. Single-
sided blanks cost 1s. gd. and 2s. each in
10in. and 12in. sizes respectively. 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) N - B PO 342.1] 50
Brazov (Romania) .. 160 [.......... 1875 | 150 Graz (Austria). (Relays Vienna) .. o] 886 f.......... 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 .l 331.9(-100
Lahti (Finland) 166 |.......... 1807 40 || Toulouse (Radio Toulouse) (France) R T ‘1 I S DN 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 (Turkey) . o 18751, ......... 1600 5 Algiers, P.T.T. (Radio Alger) (Algeria) .. | 941 {.......... 8188 12
Deutschlandsender Zeesen (Germany) I8 1571 80 Goteborg (Sweden)., (Relays S!ockholm) o 941 ...l 3188 10
Droitwich .. .. o] 200 |o......... 1500 | 150 Breslau (Germany) .. Lo 950 Lol 315.8 100
Minsk, RW10 (U.S.8. R. y o .. .. o 208 oLl 1442 35 Paris (Poste Parisien) (France) Ve o1 959 ..., 312.8| 60
Reyk;avxk (Iceland) .. .. .. .. | 208 16 Odessa (U.S.S.R.) L1 968 ool 300,9| 10
Motala (Sweden). (Relays Siockholm) P I3 1 T 150 Northern Ireland Reglonal (Llsburn) .. 9T Jeeevnnnnn. 307.11 100
Novosibirsk, RW76 (U.8.S.R.) .. ..} 2175 100 Genoa (Italy). (Relays Milan) .. | 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) .. R 0 1) & S IO 296.2! 50
Kalundborg (Denmark) .. 238 60 Chernigov (U.S.8.R.) . 1013 |.......... 296.2 5
Leningrad, RW53 (Kolpino) (U.S S R ) .. 245 ... 1224 | 100 Barcelona, EAJ15 (Radlo Asocmcxon) (Qpam) 1022 f........ L. 293.5 3
Tashkent, RW11 (U.S.S.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.S.8.R 1040 |.....o... 288.5,. 10
Finmark (Norway) . o1 85 |.......... 845.1| 10 Rennes-Bretagne, P.1.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) .. .. PP B €157 T R 283.3| 20
Sverdlovsk, RWb (U.S.S.R.) .. .. O T £ T P 800 50 Paris (Radio Cité) (Fra.nce) .. PR B (1 N PN 280.9 0.8
Banska-Bystrica (Czechoslovakia) . L] 392 |l 765 30 - || Tiraspol, RW57 (U.S.S.R.) .. .. P D U . S e 2809, 4
Geneva (Switzerland). (Relays Sottens) PR B T ) O 748 1.3 || Bordeaux, P.T.T. (Laiayette) (France) .. {1077 |.......... 278.6| 50
Moscow, No. 3 (RCZ) (U.S.S.R. ) .. .. ] 401 f.......... 748 | 100 Zagreb (Yugoslavia) .. . .. 11086 ool 276.2 0.7
Voroneje, RW25 (U.8.8.R. ) .. .. 4135).......... 126 10 Falun (Sweden) L. 11086 f.......... 276.2 2
Qulu (Finland). . - .. b 431 |l 696 1.2 || Madrid, EAJ7 (Umon Radno (Spam) 1095 el 274 10
Ufa, RW22 (U. S.S.R. ) .. . .. | -436 688 10 Madona (Latvia) .. R 0 5 11 S S, 271.7| 50
Tartu (Estonia) - . N 517 580 0.5 || Naples (Italy). (Relays Rome) .. U 20 5 U1 " S P 2.1 1.5
Hamar (Norway). (Relays Oslo) .. .. | 519 5718 0.7 || Moravska-Ostrava (Czechoslovakia). . R 10 § § & 2 DO 269.5| 11.2
Innsbruck (Austria). (Relaya Vwmm) . 519 {.......... 578 1 Fécamp (Radio Normandie) (France) PR 0 0 § & O 289.5! 5
Ljubljana (Yugoslavia)- . R % A R " 589.3 5 Alexandria (Egypt) .. .. P22 fooll, 287.4] 025
Viipuri (Finland) . . .. 527 |.......... 569.3! 10 Newcastle .. .. PO 0 ) -2 O 26874 1
Bolzano (Ttaly) e e .. ] 536 I.......... 550.7f 1 Nyiregyhaza ( Hungar ) . U D § b7 O 267.4| 6.2
Wilno (Poland) . v .. .| 836 |.......... 5569.71 18 Horby (Sweden). (Relays Stockholm) U I 9 : § R O 265.3| 10
Budapest, No. 1 (Hungary) . .. ] 546 |.......... 549.5| 120 Turin, No. 1 (Italy). (Relays Milan) PR B 5 T T R 2832 7
Beromiinster (Switzertand) .. .. P TR < 1L I 539.6] 100 London National (Brookmans Park) JRUE B B -1 I 2611 20
Athlone (Irish Free State) .. .. R L1 T P 531 ! 60 || North National (Slaithwaite) .. L1149 {oLLL, 2614 20
Palermo (Italy) P 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) (Austua) . .. 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) .. .. SO B &5 T 253.2| 60
Sundsvall (Sweden). {Reloys Stockholm) .. 601 |.......... 499.21 10 Frankfurt (Germany) . P I 0L s 2 D 251 25
Florence (Italy). (Relays Milan) - . 610 |.......... 4918 20 Prague, No. 2 (Czechoslovakla) .. L1204 gLl 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 Breslan) .. | 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) .. .. .. 112499 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) .. 11267 2
Paris, P.T.T. (Palazseau Villebon) (France) 695 |.......... 431.7| 120 Juan-les-Ping (Radio Coéte 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 . .. .. | 1312 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.S.8.R.) .. 76 b, 386.6( 10 Dublin (Irish Free 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) . U D & A ... 218.2 0.5
Lwow (Poland) .. .. 795 16 Warsaw, No. 2 (Poland) .. .. L1384 L.l L..| 2168 2
West Regional (Washford Cross) .. .. 804 50 Lyons (Radio Lyons) (France) . R D B S A 215.4 25
Milan (Italy) .. .. . .. | 814 50 Tampere (Finland) .. . o420 Tl 2113, 0
Bucharest (Romania) 823 . 12 International Common Wave .. OV B 1% S RN 209.9 0.5
Moscow, No. 4, RW39 (Stalma) (U.S.S.R.). ] 832 jioLii..l. 360.6 | 100 Miskolc (Hungary) .. .. PR I V5 3. 208.8 1.25
Berlin (Germany) .. 841 |.......... 356.7| 100 Paris (Eiffel Tower) (Fra.nce) .. .| 1456 [L....... .. 208 20
Bergen (Norway) e .. .. .. 850 f.......... 352.9 1 Pecs (Hungary) .. .. 1465 (..., 204.8 1.25
Softa (Bulgaria) . .. .. .. 850 |.......... 3529 50 Antwerp and Courtrai (Belomm) .. .. 1465 Lol 204.8 0.1
Valencia (Spain) .. o] 850 ...l 352.9 3 Bournemouth . . .. .. P I € T IO 203.5 1
Simferopol, RW52 (U, SSR. ) .. o] 859 .......... 349.2| 10 Plymouth .. . PO I U 7 N D e 2035, 0.3
Strasbourg, P.T.T. (France) .. P - ¢ T 349.2 | 100 International Common Wave . L. 11492 FLLLLL.L. 201.1 0.5
Poznan (Poland) .. . .. .| 868 ...l 3456 16 International Common Wave .. R I F371 1 I DO 200 0.25
Liepaja (Latvia) .. .. .. L 1T3T 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.)

. . Call i Tuning Metres. | ko's. Call Station. Taning
Mefres. |  ke/a Sign. Station. Positions. Bign. : Positions.
N ,000 | CT2AJ Ponta Dclgad A Wed., Sal., |.ce........ "....|l 36.5 8.214 | HCJB tho (Ecuador) (Daily ex. Sun Mon. |...... T .
oo | aor Kioimare Pon, (Aores. (b 00 34.29 | 8,750 | 2CK Hong Rone (G ?uyfl)za]‘z““i(ﬁo(;g;z li’;’oo )
0.2 4,273 | V15 arbarovsek (U.8.8.R.). (Daily 06. 10 [oenirevaroanens . , ong ong ina ity 0
7 Thoo ek ¢ ). (Daily 3288 | 9125 | HAT4 Budapest (Hlungary). (Sal, 23,00 (o 21.00)
67111 4,470 | YDB Sourabaya (Java). (Daily 03.30 {0 06.30) 31.8 9,428 | COCH Havana (Cuba (Daily 16.00 to 17.00,
58.31 | 5,145 | OICIMPT | Prague (Czechoslovakia)., (Ezperimental) 22.00 {0 23.00, 01.00 {0 02.00.)
51.28 | 5,850 | YV5RMO M%léas?jlbo (Venezucla).  (Daily, 22.00 {o 31.58 | 9,500 | PRFS Rlo de .)lanelro '(Brazil). (Dailty 22.30 0 [vviverninnn.
. 15,
50.60 | 5,930 | IIJ4ABE | Medellin (Colombia (Daily, 16.30 {0 l...cvseeinee.. || 81851 9,510 | GSB ire Broadcasting .. FUU PO
‘I)Ei.gg ISu;z., Iw)s,, Thur.;/,, 2§.30 {o 31.54} 9,518 | VK3ME Mo]lg%x(l)rng t(l}};ﬁ(‘)}g&h-\) (ir'ea‘. 10.00 fo [ccieiiiiiiiin
o QLSO Qi
50.26 | 5,969 | HVJ Vult(l)cg.(l)l (.;ity) (Daily 19.00 {0 19.15, Sun. {.c..iveennra...|| 3148 | 9,530 | LKJ1 Jel]tbyoéi\{orvgay)) (Rela:;s Oslo.} (Daily [EERTYPPPRON
50.16 | 5,980 | HIX Trujillo (Domenica). (Daily, 12.00, Sun. [.oreeeenines.. )| 3148 | 9,530 | W2XAF Sche}xectmdy.' N.Y. (U.S8.A). (Rela PRTT PPN
000 | XBBT Meston (oo i Ty 00,00 {0 09,00.) Vazy(;% ‘i])m)w 4,30 1601.00, Sat. 13,09
50.00 ! 6, X¥ Mexico Citv (Mexico). (Daily 00. 0 09.00.) {...... o 2 aliso.
50.00 (‘:,000 RW59 3\1()(}()‘0\'[&' (z[fl)'ﬁdgtnz)s éRclavs No. 1 8Stn) |cvviviarinnan, 31.45 ) 9,540 | DJN Ze;zgeno(GO{(rpz;(x))yéz l(l);z ll/308 45 20 12.15, iiivivinnannnns
P 0 23 {0 16.: 3
49.95 | 6,005 [ VESDN \ugnt‘f-le:’fl (Canada). (DZuZy 04.30 {0 05.00) 31.38 | 9,560 | DJA Zeesen (Germany).  (Daily 13.00 t0 16.30, [.oovveeeni.
49.95¢ 6,005 { HI3ABH | Bogota (Colombia) . 22.15 {0 02.00.)
49.92 | 6,010 | COCD Havana (Cuba). (Daily 21.00 to 23.00, |. 31.36 [ 9,565 | VUB DOXHbM’ (India). (Sun,"13.30 0 15.30, |..cvvveririiins
0.85 | 6.018 | zm1 si 01.00 {o (0.& 0!0 Sun. %} .30 {0 03 3074;t 0. ) : Eued.,)ﬂhurs , Nal. 16.30 20 17.30, ¢rregular
49. B A ingapore (Ma . on,, Wed,, UTEs frvvanranranenes
2‘1;&(1)) 1.30, .szm.(03 40 10 05.10.) 31.35 | 9,570 | WIXK Millis, Mass. (U. S A ) (Relays WBZ) [.oooviivinin
49.83 | 6,020 | DJC Zeesen ((xerm:mv). (Daily 22.30 to 03.30, . (Daily 12.00 {0 06.00.)
17.00 {0 21.30.) 31.32 | 9,580 GSC Empire Bmadca.stmg PR PO cereereane
49.75] 6,030 | IP5B Pana.ma. Cltv (Central Amerma) (Daily 81.32 | 9,580 | VK3LR Lyndhurst (Australia). (Daily ex. Suf. [sc.ccovinvienn.
17.00 10 18, 00, 01.00 {0 03.30. 08.15 {0 12.30,)

)
49.75 | 6,030 | VEICA Calgary (Canada). (flhuvs. 14.00 {0 07.00,
: Sun. 17.60 fo 05.00.)
49.67 | 6,040 | WI1XAL | Beston, Mass. (U.S.A.). (Sun. 22.00 {o
24.00. Wed., Fri. 00.30 lo 01

31.28 | 9,590 | W3XAU | Pbiladelphia, Pa. (U.8.A.). (Relays
. WCAU.) (Deaily 17.00 to 24.00.)
31.28% 9,500 | VR2ME Sydncy (Anstralm) (Sun. 06.00 fo 08.00,
10.00 fo 14.00, 14.30 f0 16.30.)

49.67 | 6,040 | W4XB Miami, lla. (ITb A.) Daily 11. 00 tu 19.30, 31.27} 9,595 { HBL Radio l\atlous, Pranging (Switzerland). [.....coovee. .
2.30 o 05.00.) (Sat. 22.30 {0 23.15.)

49.67 | 6,040 | PRAS Pernambuco (Brazil). (Daily 20.00 {o 31.13 | 9,635 | 2RO R‘;m?)élltsal)y (Tues., Thurs., Sat. 00.45 [.........
00.30. 0 .15,

49.69 | 6,050 | GRA Empire %roadcasting 31.09 | 9.650 | CT1AA Lisbon (Portugal)

495 | 6,060 | WBXAL | Cincinnati, Ohin (U.S.A.). (Daily 12.00 io
01.00, 64.00 ¢6 06.00.)

31.0 | 9,677 | CT1CT Lisbon (Portugal). 'i'Thurs. 21.00 10 23.60,
Sun. 12.00 {0 14.00.)

49.5 6,060 | W3XAU | Philadelphia, DPa. (U.S.A.). (Relays |....... .../l 30.43 | 9,860 | EAQ Madrid (Spain). (Daily 22.15 to 00.30, |.............. .
WCAU.Y (Daily 01.00 {e 04.00.) Sat. 18.00 {0 20.00 also.)
49.5 6,060 | OXY Skamlebaek (Denmark). (Relays Kalund- |..........o.... 29.24 110,260 | PMN Bandocng (Java). (Sun., 12.606 {0 15.00) °
bory)) (Daily 18.00 {o 24.00, Sun. 16.00 29.04 110,330 | ORK R\é'%sgeole)de (Belgium). (Daily 13.30 to
130,
49.42 | 6,070 | OER2 Vienna Experimental. (Daily 14.00 fo |......c.oo..... 28.01 {10,710 | JVM Tokio (]a,pa,n) {Tues., Fri., 19.90 {o 20.00)
22.00. 27.93 110,710 | JVM Tokio (.Japan). (Twues., Fri. 19.00 to 20.00.)
49.4 6,072 | CT1AA Lisbon (Portngal) (Tucs.,, Thurs.,, Sal. |............... 25.6 111,720 | FYA Taris, Radio Coloniale {France). (Colonial
21.30 {0 24.00.) Stn. E-W.) (Daily 06.00 {o 03.00, 01.00
49.35 | 6.079 | DJIM Zieescn (Gelma.nv) F T {0 06.00.)
49,33 | 6,080 | ZzHJ Penang (Malaya). (Dailyer. Sun., 11.40 lo , 25.6 11,720 | CJIX Winnipeg (Canada) (Daily 00.00 {0 05.00,
13.4u; Sun. 12,40 to 14.40) tevsereneiiians Sat. 21,00 Lo 06.00 also, Sur. 22.00 {0
49.33 ] 6,080 | WIXAA Chicago, 11l. (U.S.A.). (Relays WCLFE.)) |....coovvvnnnn 03.30 also.)
(Sun. 19.00 {0 20.30.) 25.57 | 11,730 | PH1 Huizen (Holland). (Daily ex. Tues., Wed.
49.33 ] 6,080 | CP5 La Paz (Bolivia), (Daily 00.45 fo 062.15) |........coettes 13.007015.30, Sun., Sat.{016.30.)
49.31 | 6,083 | VQILO Nairobi (Kenya Colony). (Daily 16.00 o |............... 25.53 (11,750 | GSD ]"mpu‘e Broadcastmg
19.00, Sat. fo 20.00, AMon,, Wed., Fri. 25.49 [ 11,770 | DJD Zeesen {Germany). (Dmly 17.06 {0 21, 30)
10.45 {0 11.15 also, Tues. 08.00 to 09.00 25.45 111,790 | WI1XAL Boston, Mass. (U.8.A.). (Daily 23.00 {o
also, Thurs. 13.00 {0 14.00 also, Sun. 17.45 00.30.
to 19.00 also.) 25.40 111,810 | 2RO Rome (Italy). (Mon., "’cd., Fri, 23.00) ...
49.3 6,085 | 2RO Rome (Ita.ly) (3Mon., Wed., Fri. 23.00 {o |........ P 25.38 [ 11,520 ISN Fmpire Broa lcasting
00.30.) 25.36 111,830 | W2XE Wayne, N.J. (11.3.A.). (Relays W ABC.)
49.26 | 6,090 | VESRBJ St. John (N.B.). (Daily 00.00 {o 01.30)... |....coovveinnn. (Daily 20.00 to 03.00.)
£9.26 | 6,090 | CRCX Bowmanrville, Ont. (Canada). (MoR., |.vvieiiniiiiin 25.29 | 11,860 | GST Empire Broadcasting P D .
Tucs., Wed. 20.00 {o 05.00, Thurs., I'ri., 25.27 [ 11,870 | WSXK Pittsburg, P’a. (UV.5.A. ) (Relays KDK A.) |.ooovvvennnnns
Sat. 12,00 {o 05.00, Sun, 18.00 to 02.00.) : (Daily 21.30 {o 03.0
£8.2 6,097 | ZTJ Johannesburg (S. Africa). (Daily cr. Sun. |......ccivinens 25.23 111,880 | FYA Paris, Radio (,oloma]c (brance) (Colonml ...............
04.30 {0 05.30, 08.30 {0 12.00, 14.00 {o : Stn. N-b) (Daily 16,15 fo 19.15, 20.00
20.00 (Saf. to 21.45), Sun. 13.00 to 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.) |..cccvvnnnnnn 25.0 {12,600 | RW59 Moscow (U.S.S.1)). (Relm;s No. 2 Stn) ...............
(Mon., Wed. ., Sat. 22,00 to 23.00, Sal. (Sun. 03.00 {o- 04.00, 11.00 fo 12.00,
05.00 {0 06.00 also.) 15.00 {0 16.00.)

12,082 | CTiCT Lisbon {I’ottu al) (Slm 14.00 {0 16.00,
Thurs. 20.00 lo 2

12,235 | TRY Reykjavik (lcel.m(l) (Sem. 18.40 {o 19.00).
12,396 | CT1GO Parede (Portugal). (Swun. 15.00 fo 16. 30,
Tues,, Thurs., Fri, 18.00¢ to 19.15.)

£9.18 | 6,100 | WOXF Chicago, 11l (U.8.4.). (Dally e¢r. Mon.,
. Wed., Sun. 21.00 to 07.00.)

491 6,110 | GSL Empire Broadcasting

49.1 6,110 | VUC Calcutta (India). (I)mlz/ 07.06 fo 08.06

wrregular. 13.06 {0 16.36, Saf. Jfrom

12.36, Sun. 04.36 fo 07.36, irregular 12,830 | CNIR Rabat (Piorocco) (Sun, 12.30 o 14.00)..
12.36 fo 03.36.) 13015 + VPD Suva {Fii). 1 Daily ex. Sun, 5,30 to 023, (;0)
49.08| 6,112 | YV2RC Caracas (Venezuela), (Datly ex. Sun. 13,635 | SPW Warsaw (Loland). (Daily 16.30 to 17.30.) |...
15.30 to 17.30, 21.00 (o 03.00, Sun. 14,005 |..........] Band of wavelcngths allotted to amateur |v.ov.evieienn.,
14,30 {0 15.30.) O transmitters.
49.02 | 6,120 | YD Bandoeng (.la.va) (Daily 10.30 {0 15.00) 14,393
49.02 | 6,120 \\’2XD Wayne, N.J, (U.%.A)) (Relays W ABC.) 14,600 | JVH Nasaki (Japan). (Tucs., Fri., 19.00£020.00.) [.....v...... M
(Daily ¢3.60 lo 04.60. ) 15,123 | HVJ Vatican City. (Daily 10. 00, lo 30 to 15.4.’)) .
48.92 | 6,130 | ZGE Kuala Lempur (Malaya). (Sun., Tues., Fri, 15,140 | GSI Kmpire Broadcasting . .
11.40 {0 13,40, 1A 180 | G330 ¥mpire Hiroauecasting
48.92 | 6,132 | COCD THavana (Cnha) (Daily 23.00 {0 05.00.) 15,200 | DJ13 Zeesen (Gormany) (Daily 08.45 fo 12. 15)
48.86 | 6,140 | WEXK Pittsburg, Pa. (U.8.A.). (Relays KDK A. ) 15,210 | WSXK Pittsburg, Pa. ( A ) (Relays KDI 4,)
(Daily 21.30 o 66.00.) (Daily 13.00 io
48.78 | 6,150 | CSL Lisbon (Portugal). (Daily 11.00 {0 12.30, 15,220 | PCJ Eindhoven (Holl'md) (Exprmmmlal) U P
18.00 {0 22.00.) 15,243 | FYA Paris, Lad:o Coloniale (I rance) (Colonial |............
48.78 | 6,150 | YV3RC Caracas (Venezuela). (Daily 20.30 {o Stn, XV (Daily 12,00 fo 16.00.)
15,250 | WIXAL Boston, Mass. (U.S.A). (Daily 15350 10 |.evivinnnnes
48.78 | 6,150 | CJRO Wmmpeg (Ca.’mda) (Daily 00,00 {0 05.00, 18.30.
Sat, 0 to 06.00 also, Sun. 22.00 fo 15,260 | GSI Empire Broadomatlng S
03.30. ) 15,270 | W2XE Wayne, N.J. (U.S.A. ) (Rclaz/s WABC)) |....... P
48.4 6,198 | CT1GO Parede (Portngal). (Daily ex. Tues. 00.20 (Daily 18, 00 io 20,00
to 01.30, Sun. 16.30 o 18,00 also. 15,280 | DJQ Zeesen {(Germany), (l)a:ly 04 30 to 06. 00) ..........
47.50 | 6,316 | HIZ Trujillo (Domemca\ (Daily 21.40 {fo 15,310 | Gy Emnvire Broadeasting
2 , Sun, 16.00 /o 17.30 also.) 15,300 | CP7 La Paz {Bolivia)
£7.05| 6,375 | YV4RC Ca.(t)'gc?s) (Venezucla). (Daily 21.30 lo 15,330 | W2XAD Sc})engcmsd)y, N.Y. (U S.A. ) (Daily 19.30
0 20.3
46.89 | 6,425 | W3XL Bound Brook, N.J. (U1.8.A.). (Experimental)|.. 15,370 | HAS3 Buda.pest {Huangary). (Sun. 13.00 (o Ceveereranan .
46.62 | 6,447 | HJ1ABDB Baryg:)qmlla (Colombia). Daily 21.30 fo 14.0
03

46.21 | 6,490 | TIJ5ABD { Cali (Colombia). (Daily 00.00 {o 03.00)..
48.0 6,520 | YVEIRV Valencis, (Venezuela). (Daily 17.00 fo
18.00, 23.00 {o 03.00.)

4531 1 6,620 | PRADO Riobamba (Ecuador). (Fri. 02.00 o 03.40)
45.0 6,667 | BC2RL Guayaquil (Eecuador). (Sun. 22.45 Io
12,45, Wed. 02.15 {o 04.15.)

to 2

17,760 | DJE Zecscn (Germany). (Daily 13.00 {o 16.30)

17,760 | W2XE Wayne, N.J. (U.S.A.). (Relays W.4RB(C.)
(Daily 16.00 {0 18.60.)

17,780 | W3XAL Dound Brook, N.J. (I1.S.A.). (Relays WJZ.)

17,310 | W3XL Bound Bro)ok N.J. (U.B.A) (Daily 16.00

(Daily czce;pt Sun. 14.00 {o 15.00, T'ues.
42.88 | 7,000 [....... ...| Band of wavelengths alloted to amateur {............... Thurs., Fri. 20.00 {o 21.00 also. )
to to transmitters. 16.86 117,790 | GSG Empire Broadcastmg
41.10 | 7,300 16.42 | 18,270 | ETA Addis Ababa (Abyssinia) .
42.021 7,140 | HI4ABB | Manizales (Colombhia) .. S 15.93 | 13,830 | PLE Ba.ndoen"{Jn.va) (T'ues., Thurs., Sat. 15.00
41.8 7,177 | CR6AA Lobito (Angola). (IV ed “Sat. '19.30 o {00 P {0 15.30.)
21.30.) GSH Empire Broadcasting O
3995 | 7,510 | JVP Tokio (Japan). (Tues., I'ri., 19.00 {0 20.00) W2XE Wayne, N.J. (U.S.A.). (Relays W.ABC.) |...cccooen..
39.37 1 7,620 | ETA Addis Ababa (Ab\ssmm) . (Daily 12.30 {o 16.00.)
38.48 | 7,797 | I BP Radio Nations, Prangins (watzerland) GSJ Emnpire Broadcasting

(Sat. 22.30 to 23.15.)

WEXK Pititf%%n);, Pa. (US.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
_]u{y 4th, (1934%‘ c)2‘\7:}).64407::6.

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, Arx, A2
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- .

length scale.

As tlie 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 {rom 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 dvaht-
lose Telephopie. Convention date
(Germany) 16th April, 1934. No.
440535- 600 o

MEASURING DISTANCES
IT is possible for a navigator to

estimate his distance from a
radio béacon 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 whicli, 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. Smith, and F. M.
Wright.  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 **

. 4th July, 1934. 1

For’

"

Brtef descnptwns of the more mteresting radio-
devices and improvements issued as patents
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
dccompariment: Usually; too, in:
terleaving invelves a fractional re-
Iation " b tween the hne and frame

phcates the problem R

*The dxfﬁculty is overcome, ac-
cording to, the inverntion, by using
: nchronous, dnvmg motors,
ind “'compounding  their 'motion

throngh ‘step-down, epicyclic gear-

ing to’ give the required fractional
relation -betweéen 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 €, the latter being
shunted by a resistance Rx. 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. West.
Application date 20th July, 1934.
No. 440818.

: o O 0 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
fluorescent 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 to the

glass surface as possible, and near

the cathode structure.. Two coires, -

sponding pole-pieces are similarly
placed against the glass wall but
inside the bulb, so that they ap-
ply:the required magnetic field at
clese 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.

Loewe. Con-

vention date (Gemmn;) 27th-May, -

1933. No. 440360.

ALTHOU( ‘H  magnetic  fields
L have been used to control the
frame-scanning electrodes. in a

AAAA

No. 440612.

l AAAA ]

$sy

>
4

Class “ B’ amplifier circuit.

FLUORESCENT MATERIALS
OR 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-scanning - be-
cause the higher frequencies in-
volved create corresponding
losses in ‘the: ‘tmagnetic circuit.
Accordmg to the invention the

¢ Bru‘ders.

- lated

'N§."2620409.

Wireless World, April 3vd, 1936.

The lo!lowing ‘abstracts are : prepared, withthe permission;

of . the Controllet of H.M: Stationery Office, from Speci~

fications obtaim\ble at ﬂ:e Patent Office, 25, Southampton
Bulldmgs, London, W«C.z, price V- eael:

- difficulty .is novercqmewby 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 suitablée 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 C1 covered with an oxide
layer. The metals may be
aluminium or magresiim or their
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-
many) 16k July, 1934. No.
441107.

. © 0 Cc 0
OSCILLATION GENERATORS
A THERMIONIC valve com-
prises a pair of disc electrodes,

which’ are. mounted, with  théir
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. No. 2002238,

(U.5.4.)
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 Ameri-
can Telephone a&z]d Telegmph Co.).
5.4
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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
foreign 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 [12-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 Il junction: with a re-

ceiver the normal

' 3 []44

~,

response curve

=IO

i

should be used, but
if the receiver gives

H|

Al

35
/II

_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 volume, and will
be found particularly suitable for
operating several loud speakers ‘and
also for home-recording purposes.

the treble. résp(;nse should

recording ; :
bhe 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

~H bass characteristic is
o 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. 1t is important, however,
to note that it is necessary to take great
care to avold 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
Worlld

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.

g

SPEAKER
FIELD

oo gn.

(a) (b).

e e s o
SPEAKER SPEAKER
FIELD FIELD
e 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.

Turning now to the loud speaker, a
single 5,000-chm 60-mA field or two in

Underneath the amplifier ctassis. where all the small comron:als are housed,

!
i
!
%
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parallel can be connected directly to the
““field”’ terminals provided, as also can
a single 2,500-chm 120-mA field, or two
series-connected 1,250-ohm 120-mA fields.
A -single field winding of this last type

358
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must be connected with a 1,250-ohm
resistance of at least 20 watts rating,
“as shown at Fig. 5 (a), while a single
2,500-ohm 60-mA field should be
connected as at (b) with a resistance
of not less than 1o watts rating. As

World

VOLTAGES AND CURRENTS.

A T YRS R S S e—

- —

G118

Anocde Cathode Anode
Valve. Volts. Volts, Current. (mA),
Output (1) PP5/400 ... . ‘ 430 33.5 66.5
Output (2) PP5/400 433 33 64
LF (1) MHL4 130 3.2 4.15
LF (2) MHIL4 130 3.0 4.
PC D4 ... 135 70.0 1.5
LF D4 ... 140 2.5 2.0
TC 41MH 170 1.8 1.3
With speaker field drawing 120 mA.
Ir
F.n ¥
‘ T
"
2
17 4
7 3
VOLUME
@ CONTROL
v
‘1—13/4-—3-
L
1 -
i
).
]
MICROPHONE

R27

c27

; same type.

Full details are given in this drawing of the construction and wiring of the feeder-unit.

-
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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 1ze 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
a load impedance of 6,000
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
The effective
speech-coil impedance to be

- used in calculating the out-

put transformer ratio is then
the figure for one coil
divided by the number of
speakers. Where dissimilar
loud speakers are wused,
however, each must be pro-
vided with its own ‘trans-
former. The figure of load
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LAYOUT OF COMPONENTS AND WIRING CONNEVCTIONS

Wireless
World
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”

DYSP A

J‘/Zn 4 1/2

o

FEEDER - PLUG
SOCKET

e - % : >e——9" < .%"—><———3‘/4"——-—J

Practically the whole of the wiring is carried out on the underside of the baseboard.

ﬂ



