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Training and Organisation

N our correspondence columns this

week there appear two letters

that draw attention to an im-

portant point in regard to the
service that wireless amateurs—and,
indeed, many professionals—might
render in time of emergency. The
writers of both letters stress, either
directly or indirectly, the need for
training and -organisation. Technical
knowledge and proficiency, unless of
the right kind, are not enough by
themselves.

Most wireless people, and particu-
larly amateurs, tend to be individualists,
but individualism is quite out of place
in the intricate communication system
of the modern defence Services. Team

work, precise synchronisation and strict
‘adherence to rules and procedure are

essential to a successful wireless service :
there is no room in the National boat’s
crew for the modern counterpart of the
Victorian lady novelist’s hero, who
“pulled two strokes to everybody
else’s one.” He would be quite as
much in the way as the opposite kind
of oarsman who could not stand the
pace.

Specialised Training

We know that a large number of
readers have already offered their

services by filling in the National
Wireless Register form which appeared-

in this journal at the beginning of the
year. There is reason to believe that
this ready response had been greatly
appreciated by the authorities, but
we now suggest that those who have re-
sponded might ask themiselves whether
their services might not be made more
valuable if their present knowledge and

specialised training, obtained by joining
one of the existing Services, or in some
other manner. It is the duty of the
authorities, in their turn, to see that
proper facilities exist for giving such
training to those who are willing to
devote their spare time to making
themselves of greater potential value
In the cause of National defence. It
is suggested that in this matter the
help of existing civilian wireless
organisations might well be enlisted :
there can Dbe little doubt that the
fullest co-operation would be forth-
coming.

Social Tendencies
Television and Decentralisation

FTER considering the applications
of wireless for those purposes to
which, unfortunately, we cannot

shut our eyes nowadays, it is refreshing
to turn towards its uses in the arts of
peace and the cause of humanity.

When Mr. David Sarnoff, President
of the Radio Corporation of America,
has anything to say on the fundamental
implications of wireless he is always
worth listening to. In an article entitled
“ Probable Influences of Television on
Society,” published in the Journal of
Applied Physics for = July, he says,
“ With the advent of television a new
force is being given to the world. Who
can tell what the power to extend
vision will mean ‘ultimately in ‘the
stream - of human life? ” As Mr.
Sarnoff sees it, the present tendency
towards - decentralisation of population
will be accelerated by television, which,
with sound broadcasting, will provide
the principal source of entertainment,
education and news to those living in
“ satellite ” areas surrounding metro-
politan centres.



Four-Band 1T ransmitter

DESIGNED FOR EFFICIENT OPERATION
7, 14, 28 AND 56, Mc/s

HEN designing a' transmitter

which is to be efficient; handy,

compact and inexpensive, prob-

ably the best solution for the
average amateur is to adopt the practice,
now becoming more and more populat,
of having a self-contained transmitter
capable of efficient operation on a num-
ber of frequency bands.  The transmitter
described in this article has been found
to meet all these requirements, and at the
same time it constitutes a reliable driver
for a higher power output stage. In
itself, however, it is a very efficient trans-
mitter for telegraphy and telephony
operation, and the description of it i1s
given from this standpoint.

Briefly, the set is a crystal-controlled,
3-stage, 4-band, CW and telephony trans-
mitter, of rack and panel construction.
It has its own power supplies, ‘and no grid
bias- batteries are required. ~ The maxi-
mum RF power output is about 30 to 35

watts at' 7 Mc/s, falling to about 10 watts

at 56 Mc/s, and British valves are used
throughout. The RF stages consist of a
KTo6 crystal oscillator, a KT66 buffer-
doubler, and a KT8 as power amplifier.
The modulator utilises two KT66’s in
Class AB-1, driven by two H63's in a
phase mvertmg circuit. Separate power
‘supplies are ‘provided for the'RF section
and for the modulator, one Ui8 rectify-

ing valve being used in each. The KT66

is, of course, the well-known British
equivalent of the American 61.6G. The

ON

ULTI-band
operation is
obtained with this
transmitter by
using plug-in coils
and walves that
perform efficrently
as frequency §
doublers. A mnew = %
beam tetrode, operated at 50
watts input, 15 employed in.
the output stage.

T
I
1
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KT8, which has recently been
released by the G.E.C., corre-
sponds closely to the American
807 or RK39, but has a standard
British 5-pin base. The KT8 has a top
anode connection which with internal
screening makes neutralising unnecessary
and permits an efficient constructional lay-
out, especially for 56 Mc/s working.
Because the anode lead passes through the
top of the valve, there is no disadvantage
in- the bakelite base with which the valve
is fitted, since the losses in this material
as compared with*a ceramic base necessi-
tate only a negligible increase in the
amount of grid drive, even for frequencies

in the 56 Mc/s band. The low price of the '

Under-chassis view of the RF unit.

ReY

The tritet cathode coil LI is seen in the lower left corner,
while ‘the oscillator anode coil socket is in the top left corner.

* The doubler anode coil socket is

seen in the bottom centre, with the neutralising condenser located between it and the doubler

valve socket in the middle of the chassis.

Note the grid and scteen stoppers, R13 and R4, fixed

dn-ectly to the KT8 socket at the lower right corner of the chassis.

By S. K. LEWER, B.Sc. (G6LJ)

The RF chassis. The KT8
is. seen in the output
section at the left. The crystal oscillator is
located at the opposite end, while the
frequency-doubler is in the middle section.
The doubler anode. coil has been removed
from .its socket for the sake of clarity. The
oscillator anode coil Lz is located between
the oscillator valve and the front panel.
Note the large aluminium bracket carrying
the coil and variable condenser and the
special blocking condenser Cs.

KT8, which is well below that of the
Americarni 807, is low-enough to prevent
any criticism on the usual ground that
British valves are too costly.

Plug-in coils are used throughout, ex-
cepting the tritet cathode coil, and the
types of formers used can be clearly seen
in the photograph.

The circuits of the four separate units
which make up the complete transmitter
are shown in Fig. 1.

The KT66 crystal oscillator operates
with a 4 Mc/s crystal, and is provided
with a rather low screen voltage in order
to keep the crystal current well below the
danger value.  Nothing is lost by doing
this, since ample drive is obtainable for
“e following stages on all bands.  The
oscillator functions as a tritet only when
output is required on ‘the 28 Mc/s and
56 Mc/s bands. ;

« Straight ”’ Operation

The cathode coil is, therefore, short-
circuited for 7 Mc/s operation by bending
the tip of one of the moving vanes of its
tumng condenser so as to touch the
adjacent fixed vane at the maximum set-
ting of the control knob, and the second

_KT66 acts.as a buffer and drives the KT8,

all circuits- being tuned to the same fre-
quency.

For 14 Mc/s, the tritet cathode coil is
again short-circuited, while the anode cir-

cuit of the second KT66 is tuned to 14
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Fig. r.—Theoretical circuits of the transmitter divided up into its individual units, consisting of RF ch

assis, modulator and two power supply units.

Values of the components can be obtained from the List of Parts in which the circuit references are included.
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Four-Band Transmitter—

Mc/s, so that . this valve acts as a fre-
quency-doubler. The KT8 gives straight
amplification at 14 Mc/s.

For 28 Mc/s the tritet-cathode coil is
brought into operation and the oscillator
anode circuit is tuned to.14 Mc/s. The
second valve doubles the frequency to 28
Mc/s, and the KT8 again acts as a straight
amplifier, but with suitably tuned circuits
for this higher frequency.

The most satisfactory arrangement
found so far for 56 Mc/s operation is to
drive the grid of the KT8 at 28 Mc/s and
to use this valve as a *‘ power *” frequency-
doubler. Otherwise, the circuits are tuned
as for 28 Mc/s output. Some interesting
experiments could be made by quad-
rupling the frequency either in the oscil-
lator or in the second KT66 so as to have
a 56-Mc/s drive available for the grid of
the KT8. .- Since the KT8, however, is an
excellent doubler, the . arrangement
described here may be relied upon to give
up to 1o or 15 watts output at 56 Mc/s.

Cathode bias is used in all three stages,
and consists of a 500-ochm I0-watt resist-
ance in each case, shunted by a mica con-
denser of .0.01 mfd. capacity. Grid leak
bias is used in addition in each stage, the
oscillator having ‘a 50,000-ohm leak RI,
while the second KT66 has a 100,000-ohm
leak R8 in order to give efficient fre-
quency-doubling. The optimum leak re-
sistance R12 for the KT8 is about 20,000-
ohms. '

An adjustment” for controlling the
amount of drive to the KT8 stage, which
is rather critical, particularly when using
telephony, is effected by a wvariable
potentiometer R1o for providing the screen
voltage of the second KT66. This is a
10,000-0hm 5-watt potentiometer, one side

_of which is connected to earth through a
fixed 10,000-ohm resistance R1I, while
the other side is connected through a
25,000-ohm fixed resistance Rg to the HT
line. In this way the screen voltage can
be varied between about roo and 200
volts.

Neutralising

It was found to be necessary to neutra-
lise the buffer stage when it was called
upon to act as a straight amplifier, and
therefore a centre-tapped anode coil was
used for this stage, together with a very
small neutralising capacity’ Cro. A suit-
able condenser is readily made from a
single pair of plates taken’ from an old
midget variable condenser and fixed to a
strip of high-quality insulating material so
that one plate is fixed in position and the
other can be rotated on its mounting
screw. The spacing between the plates
should be about 2 mm. ' The condenser is
light enough to be supported in the wiring,
the connecting leads necessarily being very
shoit. A drawing -of this condenser is
shown in Fig. 2.

Turning to the output stage, it is to be
noted that since stable operation with high
efficiency at frequencies as high as the
56 Mc/s band is required, all leads carry-
ing RF currents must be as short as pos-
sible. With the physical layout adopted

Wireless

World
in the present transmitter; this is satis-
factorily achieved, and at the same time

there is no harmful coupling between the
grid and anode circuits of the KT8.

Fig. 2.—Constructional details of the neutralising
condenser, which is described in the text.

Neutralisation was found to be unneces-
sary, even in the 56 Mc/s band.

With a different layout trouble may be
experienced from ordinary self-oscillation
or from parasitic oscillation. - A -screen
stopper resistance R14 of 100-chms (1-
watt) and a grid stopper resistance R13 of
25-ohms (}-watt) were connected directly

_JULY 13th, 1939.

at the valve socket pins to suppress
a tendency to generate parasitic oscil-
lations. This grid - stopper resistance
should be kept as low as possible,
consistent with stable operation, since the
amount of effective drive is reduced as this
resistance is made larger. A value some-
where between 10 and 30 ohms is usually
sufficient. - If the grid and screen stoppers
do not result in completely stable opera-
tion an anode stopper of about 25 ohms
(3-watt) should be tried in addition.

The KT8, being a tetrode, requires
simultaneous anode and screen modulation
for telephony working, and, of course; for
proper modulation characteristics, the L /C
ratio of its anode circuit must lie within
certain rather narrow limits. The wide
range of frequencies covered by the four-
band operation calls for a large range of
tuning capacity if the L/C requirements
are to be observed, and this is con-
veniently obtained by using a split-stator
condenser C4 of 50 + 50 mfd. capacity,
with either a single’section in circuit across
the coil or both sections connected in
parallel across the-coil. By the use of a
three-pin wiring arrangement for the plug-
in coils, the second condenser section is

LIST OF PARTS

Variable Condensers :
1 50+ 50 mmifds., C4 Eddystone 1081
2 6o mmfds. (Microdenser), €2, C3
Eddystone 1093
1 160 mmids. (Microdenser), C1 |
Eddystone 1131
1 Neutralising condenser, C10 (see text)
Fixed Condensers: t
1 Blocking condenser, C5 (see text)

I 0.00005 mfd., mica, €8 T.C.C. “M”’
1 0.0005 mid., mica, C14 T.C.C. ““M"”’
I 0.002 mifd., mica, C18 (V= Ve
I 0.005 mid., mica, C16 Te€ == NL 7
'8 o.or mifd., mica, €6, C7, C9, Cl11,

C12, C13; C15, C17 (I CRERREV 22
2 o.x mid., C21, C22 T.C.C.341

2 25 mfds., electrolytic, 1z V, C19, C20

T (CHE I 4P
2 50 mids., electrolytic, 50 V, €23, C24
TRERC L E W e
2 8 midss, electrolytic, 500 V,
working, €25, €26 T.CC.512
4 2 mids., 1,000 V, working,
C28, C29, C30, C31 HE(C(Cotan
1 4 mids., 1,000 V, working, €27
Resistances : T.C.Crrx
1 25 ohms, 4 watt, R13 Erie
I 100 ohms, 4 watt, R14 Erie
2 1,000 ohms, } watt, R26, R27 Erie
2 2,000 ohms, § watt, R17, R18 Erie
1 50,000 ohms, 4 watt, R1 Erie
I I00,000 ohms, } watt, R34 Erie
2 250,000 ohms, § watt, R22, R23 Erie
2 100 ohms, 1 watt, R30, R31 Erie
2 10,000 ohms, r watt, R21, R25 Erie
1 20,000 ohms, 1 watt, R12 Erie
1 100,000 ohms, 1 watt, R8 Erie
2 200,000 ohms, 1 watt, R19, R20. Erie
I 20,000 ohms, 2 watts, R15 Erie
1 50,000 ohms, 3 watts, RS Erie
2 400 ohms, 10 watts, R28, R29

Bulgin AR500
500 ohms, 10 watts, R2, R3, R4
Bulgin AR500
2,000 ohms, 20 watts, R33
Webbs Aerovox 933
2,500 ohms, 20 watts, R7
Webbs Aerovox g33
1 5,000 ohms, 20 watts, R6
Webbs Aerovox 933
2 10,000 ohms, 20 watts, R11, R32
Webbs Aerovox 933
3 25,000 ohms, 20 watts, R9, R35, R36
- " Webbs Aerovox 933
1 potentiometer, 100,000 ohms, R16

w

=

=

Erie

2 potentiometers, 10,000 ohms, 5 watts
R10, R24 Reliance “TW "’
2 RF chokes, 1.25 mH, Chl, Ch2
; Eddystone 1oro
1 smoothing choke, 15 H, 120 mA, Ché
Webbs Radio ““ Apex ™’
smoothing choke, 15 H, 150 mA, Chd
Webbs Radio ‘‘ Apex’’
swinging choke, 5/25 H, 150 mA, Ch5
Webbs Radio ‘‘ Apex’’
swinging choke, 5/25 H, 250 mA, Ch3
Webbs Radio ‘“ Apex’’
Quartz crystal, frequency 7 Mc/s, amateur
band mounted Webbs Valpey
1 Microphone transformer, ratio'r:75, Tl
Webbs Radio ‘‘ Apex’’
1 U.T.C. Varimatch transformer, T2
Webbs Radio ‘‘ Apex’’ VM2
1 Mains transformer, 550-0-550 V, 250 mA ;
6.3V, 40A, 40V, 4.0A, T3
Webbs Radio ‘‘ Apex”’
1 Mains transformer, 550-0-550 V, I50 mA ;
6.3V, 404, 40V, y.0A, T4 "
Webbs Radio ‘‘ Apex '’

=

=

o

-

Miscellaneous :
2 large dials and knobs Eddystone 1og8
2 small dials and knobs Eddystone 1099
5 4-pin threaded coil formers
Eddystone 936
3 Frequentite coil formers
Eddystone 1090
Frequentite coil base Eddystone 1092
insulated brackets Eddystone 1116
adjustable bracket Eddystone 1007
Frequentite Octal valve holders
> Eddystone 1120
Frequentite 5-pin valve holder .
Eddystone 1074

N HRNH

=

6 Octal Valve Sockets, Paxolin

Webbs Radio
3 extension controls Eddystone 1008
4 Frequentite sub-bases = Eddystone 1091 -
6 midget jacks Peto-Scott P72
3 jack plugs, Peto-Scott Pio
4 toggle on/off switches Bulgin S8o
1 crystal holder Webbs Valpey
1 fuse lamp, Go.mA; and holder

Webbs Radio. “* Apex *’
Plugs, sockets, inter-connecting cables !

/ ~ Peto’ Scott
Valves: 4
- -4+ KT66, Vi, V2, V6, -VT-- ~ P Osram

.1 KT8, V3 B Osramm

2 He3, V4, V5 L *% & Ostam

2 U.ISL 'VS,'V9. e [Euesl (e Teas .Osram
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automatically brought into use in the case
of the lower frequency bands by includ-
ing a connection from the *“hot’’ end of
the coil to the third pin.

The values of inductance, the construc-
tional details ‘of which will be given in a
coil specification table, have been chosen
so that the capacity necessary for reson-
ance in the four bands is close to the
optimum valie for producing the best
“flywheel "’ effect of the KT8 anode cir-
cuit. It should be borne in mind that
if the KT8 is operated under any other
conditions but those described here, the
optimum L /C ratio may be quite different,
and a modification to the coils may be re-

quired in order to obtain the best perform- -

alce.

Wireless
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In F orthéoming Issues

REGENERATION : Up-to-date appli-
cations of the one principle that offers
something for nothing—or very near it—
in receiver design. .

STEERING BY TELEVISION: Latest
uses of wireless technique in navigation,
particularly of aircraft.

With the coils and circuit constants em-
ployed in this set and with 50 watts input
to the KT8 valve the maximum RF out-

put is approximately 35 watts on 7 and .

14 Mc/s, 20 watts on 28 Mc/s and 12
watts on 50 Mc/s,
(To be continued.)

B rranit 1939/404 Prégramme

THREE TELEVISION SETS AND FIVE TABLE
MODEL RECEIVERS

‘THE new broadcast receivers in the
recently announced Ferranti pro-
gramme are table models. They in-

clude a four-valve (plus rectifier) all-wave
superheterodyne, Model 139, at 9 guineas,
in a moulded cabinet, or 1o guineas in a
walnut cabinet with a larger dial (Model
239). A similar chassis 1s used in the
Model 339, which incorporates mechanical
push-button tuning.

Permeability push-button tuning for six
stations is provided in the Model 439 at
124 guineas. This receiver, in which wave-
range and on-off switching is also controlled
by push buttons, is fitted with a cathode-
ray tuning indicator and a striking three-
colour tuning dial in which the appropriate
waveband scale is brightly illuminated by
a vertical cylindrical
lens.

The range of re-
ceivers is completed
by a four-valve two-
waveband battery
superheterodyne oper-
ated entirely from
dry batteries and
making use of the
latest ,1.4-volt valves.
The price of this re-
ceiver, the Model 539,
without batteries, 1s
7% guineas.

The chassis which

forms the basis of the three television re-
ceivers is extremely well thought out from
the point of view of layout. All com-
ponents are’accessible and they are very
evenly distributed on the underside of the
chassis, so that both production and
servicing are considerably simplified.

New Ferranti Receivers.
(Top) Model 539 super-
heterodyne for operation
entirely from dry bat-
teries. (Centre) Model
439 permeability-tuned

push - button receiver.
(Bottom) Model Tio
table telévision and

sound receiver,

Magnetic  deflection
and permanent-magnet
focusing.are eémployed,
and the tube in the
30-guinea ‘table model (T10) gives
a picture 74in. x 6in. In the T8
console, at 40 guineas, which, like
the T1o, is for television and sound
only, the picture size is 10in. X 8in.
The range is completed by the
Model Tg, at 48 guineas, which in-
corporates a three-waveband super-
heterodyne, receiver in addition to
television sound and- a picture
10in. X 8in. 3

The Model 139 is available for
immediate delivery, and the re-
mainder of the programme will be
released during August and the be-
ginning of September.
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No. 28.—The Missing Volts

An extract from Henry Farrad’s corre-
spondence, published to give readers an
opportunity of testing their own powers of
deduction :— )

Howell House,

Dear Henry, Keston.

For a new receiver I am building I
need a power umnit giving 25 mA. at 300
volts.  According to The Wireless World
Valve Data Supplement, the Osram Uro
rectifier gives an unsmoothed rectified out- .
put of 300 volts at half-current when sup-
plied by a 250-0-250-volt transformer. As
the fall rated current is 60 mA., it looked
as if it ‘would do, because I reckoned
that as 25 mA. is a little less than half
the full current the unsmoothed: voltage
would be a little over 300, and this extra
would. allow for a slight loss due to the
resistance of the smoothing choke.

Well, so far, .I have got the -transformer
and the rectifier valve; and before going any
farther I thiought I would check the un-
smoothed DC voltage. Using a multi-range
meter that I believe to be reliable, I fotnd
it to be only 228 volts. The meter is 1,000
ohms per volt, so the current taken by it
must be less than 1 mA.; and I cannot
understand why the voltage is so low.
According to the Data Supplement it ought
to be 260 even at the full 6o mA. There is
no choke to reduce it, and I have checked
the AC voltage of the transformer with the
same meter—it was over 250. So, as the
rectifier is the "only other component, it
seems that it must be the faulty one. The
man I got it from says it is a new one and
must be all right, but I notice he has no
gear suitable for testing it under the proper
conditions; Can you suggest a reliable test?

Yours sincerely,
Philip Cowe.

Why is the voltage lower than expected?
Turn to page 41 to see if your solution
agrees with Henvy Farvad’s.

Five-metre DX
REPORTS WANTED

ON the few occasions when it has been

possible to devote time to the five-
metre band -during the week preceding
July 6th last, no unusual activity has been
noticed, and it can omly be assumed that
conditions ‘have not shown any tendency
to favour DX signals.

It has to be remembered, of course, that
location has a profound effect on reception
of ultra-high-frequency . signals and that
reports from different parts of the country
are always more indicative of the true con-
ditions prevailing than observations from
one or two stations only. .

One interesting report just to hand from
G6YL mentions reception of some French
and Italian stations in the north of England
during the last week in June. It is hoped
to give more details of the stations heard
next week. In order that these reports
shall give an exact indication of how the
five-metre band is behaving from time to

- time, reports of any outstanding contacts
made or. of signals heard will be gratefully
received. 3 G2MC.
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| Distortion in

Praritormer  (ores

Part IV.—REVISED DESIGN TECHNIQUE TO

J

By N. Partridge, B.Sc. (Eng.)A.M.LE.E.

N designing a transformer for low
distortion the first step is to select a
““good”’ magnetic material for the
core. In last week’s instalment
reasons were, given for accepting Vicor
(manufactured by Magnetic and Elec-

MINIMISE HARMONIC DISTORTION

THE nature and extent of har- |

monic distortion in push-pull |
output transformers has been examined
This
article, the last of the series, will be !

in detail tn earlier instalments.

trical Alloys, Lid., of Wembley) as devoted to the consideration of ways
our starting point.  An oscillogram and means of keeping this distortion
showing the current distortion produced Ny -
under control. '
=1 {
= ~
, @
: 1 |
£ PR e e about Silcor 2.
A y; The final require-
2 . L T ment 1S a curve
o o e —1 connecting  induc-
8F ; // | = ‘tance with flux den-
Zz e | L7 sity. Such a curve
.8 ] is contained in Fi
3 : L1 ith varmonic - 5
I " 1 A 23, but for com-
z L = pleteness it is repro-
g —— duced here in Fig.
R ] 26.
- "2,000. 4,000 6,000 8,000 10,000 12,000

PEAK FLUX DENSITY (LINES PER 8Q CM.)

"Having fixed
upon the core
material, the

Fig. 25.—The graph obtained by plotting the result of an harmonic
The harmonics are expressed as a
percentage of the fundamental.

analysis of the wave forms of Fig. 24.

by this alloy at a flux density. of
4,680 lines per sq. cm. was reproduced in
Fig. 22, but to perform detailed calcula-
tions the distortion at all densities must be

known. A series of current oscillograms-at-

various flux densities is given in Fig. 24

second step is to
consider how best
it may be used.
One could design a
transformer in-the conventional manner
and claim an improvement by virtue of
the better core. But there would still be
one or two rather disconcerting criticisms.
For one thing, the mtrinsic distortion
would be high. As can be seen from Fig.

and the graph ob-
tained by analysing

these “wave forms
is shown in Fig. z5.

These two illus-
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trations correspond
to Fig.” 3 and Fig.

5, which give the

same information

Fig. 26.—The full

curve indicates the

change of inductance
(or impedance) with

VICOR PLUS AIR GAP

flux density in the

case of a transformer

[ o o

having a closed mag-
netic circuit of Vicor,

INDUCTANCE GR IMPEDANCE (ARBITRARY UNITS)

The dotted curve ap-
plies to a composite
core of Vicor plus an
air gap'(see Table 7).
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Fig.
current distortion varies with flux density in

24.—The oscillograms show how the

the case of Vicor. ‘“B’’ is the value of the
peak flux densjty in lines per sq. cm. The
photographs should be compared with Fig. 3

" (Part 1), which gave the same information

about Silcor 2.
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Distortion in Transiormer Cores
25, appreciable distortion occurs at quite
low densities and it is only the somewhat

fortuitous circuit conditions <IZ‘;r> that

keep. the working distortion within reason-
able limits. It would be more satisfying
if the transformer in itself could be made
distortionless apart from the external cir-
cuit. Again, a small out-of-balamce be-
tween the anode currents of the two push-
pull valves will be sufficient to upset all
the calciilations. And there is still the
little matter of frequency modulation
which depends upon the external circuit
for correction.

There is an. extremely simple device
whereby most of the troubles and worriss
mentioned above can -be substantially
lessened. " That is by putting a suitable air
gap in the magnetic circuit. Gaps have
always been used for chokes and trans-
formers carrying DC, but as far as the
author is aware, such a technique has not
been deliberately used by manufacturers
to reduce intrinsic distortion apart from
‘the question of polarisation. -

Wireless
‘World

magnetising current required by the air
gap, which is proportional to the flux den-
gity. The total current is tabulated in
column 5, from which the :
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Because the basic distortion (x) has
been reduced to less than one-third of its
original value it must not be assumed that

new relative impedances can  [jme
be deduced. It must be re-
membered that this method
is only approximate be-
cause the magnetising cur-
rents for the Vicor and the
air path are assumed to be
in phase, and this is not
strictly true.

The new impedance curve
is drawn dotted in Fig, 26.
The "inductance has been
greatly reduced by the gap
but this is not necessarily
important. The earlier

examples have shown. that
any good output trans-
former has a far higher in-
‘ductance than is strictly ie-
quired for the preservation
of the bass. Our new curve at least
approximates to a straight line. In othcr
words, instead of having an induc-
tance that wvaries

I

enormously = - with

PEAK FLUX DENSITY (LINES PER SQ. OM.)

r

g the signal voltage,
§ el d ,/ we now -have an
o 3rd Hnn’(n e |7 ind}xctance that re-
o ? . ),/ P> mains sensibly con-
§ E N - 7/,/ stant. Another im-
§8 - /@? portant advantage
; k /// /?/mf A Is that any normal
g o B e : out-of-balance be-
z 1% =] aasoni tween the anode
g 2,000 4,000 6,000 8000 10,000 12,000 currents will be far
[N

too small to have
any effect upon the

Fig. 27.—The intrinsic distortion of the core is materially reduced by an
air gap. This graph should be compared with Fig. 25 which shows the

distortion without a gap.

" The effect of a gap can be easily under-
stood with the aid of Fig. 26 and Table 7.
Suppose a transformer, giving the relative
inductances shown in the graph (Fig. 26)
has a gap made in its core of a length such
that the inductance at B=1,000 is reduced
from 3 to, say, 0.73. These figures are,
of course, purely relative, and the actual
inductances may be anything, depending
upon the core area and the number of
turns on the primary. Since the imped-
ance has been reduced, a greater magnetis-
ing current will flow. But the iron circuvit
still requires exactly the same current to
magnetise it and to supply the various
losses, from which it follows that the addi-
tional current must be that required to
maintain the flux in the air gap. This
additional current will be undis-
torted and will vary deirectly as the flux
density.

. Table 7 shows an approximate method
of estimating the inductance and distortion
curves for the composite core consisting of
Vicor plus the air gap. Column I contains
selected flux densities for which the rela-
tive magnetising currents taken by the
Vicorare shown in column 2. These figures
were obtained by testing the Vicor with-
out a gap. The third column indicates the

Vicor, which is
protected in this
respect by the gap.

Turning to the
question of harmonic distortion, a change
has occurred here, too. The curves in
Fig. 25 give the distortion as a percentage
of the fundamental. The air gap has in-
creased the fundamental without altering
the magnitude of the harmonic currents,
and, therefore, these harmonics will be
noticeably smaller when expressed as a
percentage of the augmented fundamental.
Columns 6, 7 and 8 show the revised dis-
tortion figures in the case of the particular
gap chosen for the purpose of Table 7.
These values have been plotted in Fig. 27.

Fig. 28.—(a) shows the relationship between the instantaneous
flux density and current in a closed core of Vicor:
approximates to the hysteresis loop.
formation in the case of a gapped core.

almost proportional to the current.

This
(b) gives the same in-
Note. that the flux is

a corresponding improvement will be
found in the performance of the trans-
former. Actually, the working distortion
has not been altered at all, Unfortunately,

. ZF has been reduced just as much as a

and the final result remains the same. But
what we have done is to reduce the in-
trinsic distortion and make the perform-
ance 'of the transformer less dependent
upon the external circuit. This modifica-
tion is strongly reflected in the curve show-
ing the relationship between the flux in the
core and the magnetising current. Fig.
28 (a) shows this curve, which approxi-

- mates to the hysteresis loop, for the un-

gapped transformer and Fig. 28 (b) re-
peats the curve for the gapped core. The
latter is brought very close to the ideal,
which would be a straightline. -

The reader may be wondering why the
gap chosen was one which reduced the in-
ductance at B=1,000 in the ratio of 3 to
0.73. At first sight it looks as though a
much larger gap would still further reduce
the intrinsic distortion and make the trans-
former behave as though it were air cored.
This reasoning is perfectly correct, but.
there are practical limitations to the pos-
sible magnitude of the gap. The larger the
gap the lower the inductance, and hence
more turns have to be wound upon the
primary in order to keep the inductance
up to the minimum allowable value. In-
creasing the turns means using finer wire

TABLE 7
Distortion of Gapped Core (per cent.)
Peak Vicor Air Gap Total Impedance
Flux Magnetising | Magnetising | Magnetising of the il
Density Current Current Current Gapped 3rd 5th Tth
Core Harmonic | Harmonic | Harmonie
263 4.2 7.8 12.0 71.0 — — —_
537 7.0 15.8 22.8 75.7 — — —
925 10.5 27.4 37.9 79.0 1.5 0.8 0.6
2,920 22.0 86.3 108.3 87.0 1.84 0.95 0.71
4,680 33.2 138.0 171.0 88.0 2.65 1.50 1.17
6,800, 48.2 201.0 249.0 88.0 3.87 2.37 1.94
8,650 69.8 255.0 325.0 86.0 5.62 3.50 3.10
10,700 107.0 317.0 424.0 82.0 8.15 5.10 4.95
12,600 168.0 373.0 541.0 75.0 11.2 7.4 6.9

|
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Distortion in Transformer Cores

and obviously the wire gauge cannot be
smaller: than that which will safely carry
the current. Also the DC resistance of the
winding must not be permitted to reach
too high a value.! Again, the leakage in-
ductance must be kept within manageable
proportions, and this limits the number of
turns that can be employed.

With a view to showing the type of re-
sult that can be obtained with Vicor and
the gap technique, a transformer was de-
signed on a 14in. stack of No. 4 stamp-
ings to operate with two DA30 valves in
Class A push-pull. The harmonic distor-
tion given by this transformer at 50 c/s
is indicated in Fig. 29. This should be
compared with Fig. 12, which gives similar
data relating to a well-designed trans-
former with a core of Silcor 2. Note that
the Partridge Distortion Index® for the
latter was 0.5 per cent., whereas the
gapped Vicor reduces this figure to 0.2 per
cent.

All the examples so far have employad
the No. 4 stamping. The reason for this is
that it is a very popular stamping and
serves for the purpose of illustration as well
as any other. But the No. 4 laminations
are not necessarily the most suitable ones
for audio-frequency transformer design.
Greater iron section would be an advan-
tage and so would be a slightly restricted
window space. The former makes it pos-
sible to work at a lower flux density and
the latter aids in the reduction of leakage
inductance. The No. 56 stamping (Mag-
netic & Electrical Alloys, Ltd.) is a very
good one. The dimensions of both the
No. 4 and.the No. 56 stampings are shown
side by side in Fig. 30 for ¢omparison.

Wireless
World

former would not produce harmonic dis-
tortion. But theory and practice do not.
collaborate harmoniously in this respect.
The larger the transformer the more diffi-
cult it becomes to preserve the high-fre-
quency response. Also, owing to ‘the
shape of the distortion curves in Fig. 5
and Fig. 25, it requires a very consider-
able reduction in the flux density to bring
about any worth while improvement in
the transformer distortion.

The design of a good output trans-
former is beset with conflicting desiderata.
The fina]. solution must be a compromise
and the best design is that which gives a
well-considered balance of evils. The un-
pleasantness resulting from the loss of
top, the iron distortion, etc., should all
be approximately equal as judged by the
ear. A superb frequency response is of
no avail if harmonic distortion is high ; a
distortionless core is wasted if all the high
frequencies are attenuated. To achieve
such a balance requires not only technical
knowledge but a wide practical experi-
ence as well.

Conclusion

Looking back upon the information
brought to light by these mvestlgatlons,
perhaps the most striking thing is the fact
that the articles should have been written
at all so late in the development of
electro-acoustics. ~ Amplifier technique
has been subjected to the most rigorous
analysis in the cause of fidelity, and has
long since reached a ,very high standard.

.Speech transformers “were used in com-

munication work years before radio was

invented and yet, apart from vague

apprehensions, no-

WATTS OUTPUT
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. body seems to have
seriously ~ worried
very much about

the extent of the

harmonic distortion
they produce.

TOTAL DISTOR

As far as so-

called commercial

I3rd HARA 5‘|i||c e - B
reproduction -goes,
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PERCENTAGE HARMONIC

A

I ron  distortion - is
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not very important.
1t occurs only at
low frequenc1es
and if true bass is

; 5,000

Fig. 29.—The distortion obtained under working conditions from an
output transformer using a gapped Vicor magnettc circuit.
Distortion Index is.only 0.2 per cent., which is very. low considering the

size of the component

If expense is no great objection, the
size of the transformer can be increased
and, theoretically, the iron distortion can
be reduced to as low a value as one wishes.
‘A large core section with ample window
space will permit the winding of a primary
with a very -high inductance and a large
air gap will be possible without jeopardis-
ing the bass response. The intrinsic dis-
tortion will, by this means, be made ex-
tremely low, and, no matter what the
external circuit conditions, such a trans-

1 See '“Output Transformers—The Effect of
Resistance,” Wireless World, January 12th, 1939,

2 See Part II, June z9th issue and also last
paragraph of this article.

=1
, not catered for in
the amplifier, then
it can do no harm
in the transformer.
But the subject must be studied with the
utmost seriousness by those secking really
high-quality 1eproductlon Distortion at
low frequencies is more dangerous than
perhaps the reader has, as yet, appre-
ciated.”., The charactenstlcs of the ear are
such that the* sensitivity increases very
rapidly from the lowest .audible notes. up
to around 500 or 600 ¢/s.  Thé effect of
this is that 2 per cent. seventh harmonic
contained in a 50 c/s note can sound as
loud as the fundamental itself. :
This statement 1s truly amazing, but. a
few figures will prove its validity., A dis-
tortion of 2 per cent, means that the “Volt-
age of the seventh harmonic (350 ¢/s) is

The Partridge

‘mams as the source of power.

JULY 13th, 1939.

2 per cent. of that of the fundamental

(50 c¢/s). ' In other-words, the seventh
harmonic-is 34. db below the level of the
(A No 4 ] b
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Fig. 30.—All the examples in.this series have

used the No. 4 stampmg but this is not neces-

sarily the best one. The No. 56 presents certain

advantages mentioned in theé text. The num-

bers are those of Messrs. Magnetic and
Electrical Alloys, Ltd.

fundamental. But at a loudness level of
20 db the sensitivity .of the ear increases
by approximately 34 dbbetween 50 c/s
and 350 </s. Hence the harmonic will
sound to the ear as though it ‘were 100 per
cent.! One is, of course, assuming that
the sensitivity of the loud speaker is the
same at both frequencies. If it happens
to be greater at 350 c.p.s., then the posi-
tion is even worse.

Obviously, something must be done
about iron distortion: A transformer
response curve is only a snare and a de-
lusion when examined alone. The response
1s important up to a point, but it must be
considered in conjunction with the trans-
former harmonic distortion. To do this a
simple and standardised method of “ex-
pressing the distortion is required, and the
Partridge Distortion Index is put forward
as a tentative suggestion. It may be de-
fined as the arithmetical sum (zot RMS)
of the percentages of the third, fifth, and
seventh harmonics produced under work-
ing conditions at 50 c¢/s when the trans-
former is delivering its full rated output
into a resistive load of value equal to the
nominal secondary load. By substituting
a resistance in series with the primary to
take the place of the valve AC resistance,
the test can be taken using the 50 c/s
This
scheme_eliminates all possibility of valve
dlstortlon "masking the transformer distor- .
tion, and avoids the risk of polansatmn
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SUPPRESSING CAR IGNITION INTERFERENCE

B.B.C. and Post Office Moves

HE B.B.C.’s scheme, an-
nounced last week, to en-
courage members of its staff to

fit suppressors to their cars, as’

the Corporation has already done
to its own vehicles in the inter-
ests of interference-free reception
on the short waves, has brought
to light the fact that the War
Office and Air Ministry already
suppress every internal-combus-
tion engine under their control.

At the recent television tea
party, one viewer asserted that
the biggest offender, as far as he

~was concerned, was the Post
Office mail van which fre-
quented his area. The reason
for this apparent inconsistency
by the champions of interfer-
ence-free reception is that the
mail vans are not the property
of the G.P.O., but are supplied
under contract.

It is learned that the engi-
neering department has already
fitted suppressors to more than
100 of its own vehicles which
operate within the fifty miles
radius of Alexandra Palace and
that a committee is now sitting
to consider the question of
fitting suppressors to all Post
Office vans plying within this
area. It will; of course, be
realised that whilst there are
somewhere in the region of two
million motor vehicles in this
area, the Post Office fleet only
runs into four figures.. Even so,
the cost of such a campaign,
which presumably would have
to be financed by the Post
Office, would be considerable.

Not Television Only

It will be realised from the
foregoing that the Post Office is
mainly concerned with inter-
ference with - television recep-
tion, which, of course, is not the
only field of wireless activity
which is affected. This fact is
stressed by a correspondent, Mr.
E. A. Watson, in the July 4th
issue of The Motor, who, com-
menting on the criticism levelled
at the B.S.I. specification,
which was referred to in our
issue of May 25th, writes?
“The proposal to introduce
suppression on motor vehicles
has not been made in the in-
terests of television only. There
are more important interests at
stake, such as Post Office short-
wave  links, blind - landing
systems - and special means of
communication. The television
user will certainly benefit, but
there was no suggestion of the
motor trade yielding to the tele-
vision interests.’’

‘“All the tests,”’. he states,
‘“ carried out by the Automobile
Research Committee of the
Institute of Automobile Engi-
neers, and by our own labora-
tories, together with experience
gathered from the trade, have
indicated that suppression to
the standard proposed, viz., 50
microvolts per metre at a dis-
tance of ten yards, will not
involve any serious cost or in-
convenience, and will
necessitate screening, which, it
is admitted, would introduce
difficulties.”’

Opposition to Compulsion

The following editorial note
is appended to Mr. Watson's
letter: ‘‘Mr. Watson, of the

_posal for making the- fitting of
suppressors on motor-vehicle
engines compulsory.”’

Another Voluntary Effort

The General Electric Com-
pany has arranged for television
suppressor equipment to ‘be
fitted on all its vehicles
operating within the television
area. The same facilities have
been made available,
charge, to members of the staff
for their private cars.

not ’

technical staff of Joseph Lucas, -

Ltd., was a member of the
Commiittee. The Motor will
strenuously oppose any pro-

free of-

RADIO DEVELOPMENT IN
THE WEST

Land’s End Station

IN reply to an enquiry by Mr.

Alec Beechman, M.P. for St.
Ives, Cornwall, the Assistant
Postmaster - General, Mr.
William Mabane, stated that
the Post Office Land’s End wire-
less station is to be. entirely re-
constructed.

It is stated in The Western
Morning News that the reason
prompting Mr. Beechman’s en-
quiry about radio-telephone
ship-to-shore facilities around
the western coast was that when
on a recent visit to the Scilly
Isles he found that the R.M.S.
Scillonian’s transmitter had to
be linked with the Post Office
station at Portpatrick, Scotland,
in order to communicate with
Cornish, telephone subscribers.

Portpatrick radio station,
which together with those at
Wick and Grimsby were taken
over from the Admiralty by the
Post Office after the Great War,
has been -equipped primarily
for experimental purposes in
order to develop improved link-
ing apparatus. Equipment
similar to that at Portpatrick
has been ordered for the station
at Niton, Isle of Wight, and it
is hoped to open a link service
at the end of this year. The
reconstruction of the Land’s

-End station will include the in-
| stallation of link equipment.

Waltham Cross.

TO REPLACE the unwieldy bamboo pole used for television 0.B.s, the
B.B.C. now employs the metal microphone boom shown above strapped:
to an engineer’s back during a recent O.B. from Bull Cross farm,
For the putpose of portability the microphone has

been fitted with a lighter case.

ANOTHER HIGH-POWER

GERMAN STATION

A’ Significant Silence

AT Oldenburg, which is near
the  German-Dutch frontier,
approximately 30 miles from
the North Sea, the German
authorities have completed a
high-power broadcasting sta-
tion: This station, the first
mention of which was made only
a few days ago, will be opened

-in the early autumn, and will

operate on Munich’s wave-
length 405.4 metres (740 kc/s).

There will, it is understood,
be another ‘‘general post” in
wavelength distribution when
this station comes on the air.
Munich will use Leipzig’s pre-
sent wavelength of 382.2 metres
(785 kc/s), while the latter will
use the present Graz-Klagenfurt
frequency of 886 Ikc/s (338.6
metres).

Oldenburg has been. enjoying
good reception from a local sta-
tion in Bremen, and there seems
no reason for this 100-kW
station in this.small corner of
Germany, unless its transmis-
sions are intended for listeners
in Great Britain and Eire.

It is'significant that there was
no mention of the new station
at the Montreux wavelength
conference.

NEWS IN POLISH
A Plea from Poland
WITH the introduction last
Wednesday of a news bul-
letin in Polish from Ko6nigsberg
and Breslau, German stations

-are now transmitting news in
- eight

languages — English,
Dutch,. Afrikaans, Arabic,
Spanish, Portuguese, Ruthenian
and Polish. The last i$ broad-
cast nightly from 8.15 to 8.3,
and from 10.15 to 10.30 B.S.T.

In this connection it is in-
teresting to record what a Polish
correspondent wrote in The
Tisnes: of July s5th regarding
Polish broadcasts from Eng-
land.

He says: ‘‘ We have read of
the. continued expansion of the
B.B.C. foreign news depart-
ment, and I understand news
bulletins are now given from
London in six or seven
languages.  Unfortunately, as

it appears to many here, this

extensicn still follows a curious
and perhaps a dangerously
negligent course; whereas these
bulletins are mainly directed at
listeners in either openly hostile
or potentially inimical countries
—an admirable scheme in itself
—Great Britain seems to be
making comparatively little
effort to cater similarly for her
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News of the Week
acknowledged friends
potential allies in Europe.
““ Thus we in Poland are still
eagerly hoping for news bul-
letins in Polish to which we can
turn daily for accurate informa-

and"

tion. A further point, by no
means unimportant, is that,
failing direct broadcasts to.

Czech and Slovak communities,
Polish broadcasts from London

are easily understood by these .

kindred Slavs and would pro-
vide- a means of counteracting
anti-British propaganda in the
former Czech State.”’

LATIN AMERICAN NEWS
Extended B.B.C. Services
PEAKING in Spanish, Mr.
F. W. Ogivie, B.B.C.
Director-General, in the presence
of the diplomatic representa-
tives of Latin American nations,
inaugurated, at 1.15 a.m. last
Tuesday, the extended service
of programmes broadcast from
the Empire station at Daventry
for Latin America. He recalled
that when, on March 14th last
year, the transmission of news
bulletins in Spanish and Portu-
guese for Latin America was
commenced, the B.B.C. did uot
have the technical facilities at
its disposal, due to the exi-
gencies of other services, to
offer a satisfactory service.

Two new transmitters having
been installed, the B.B.C. is.
now- able to offer a three-hour
transmission every night exclu-
sively for Latin America.

The extended programmes
commence at 11.20 p.m. and
ferminate at 2.15 a.m. GM.T.
daily, with news bulletins in
Spanish at 11.30 p.m. and
2z a.m., and in Portuguese  at
midnight.

By radiating the programmes
from GSO in the 19-metre band
and GSC in the 31-metre band,
the whole of South and Central
America should be covered.

ABBREVIATED MORSE
NUMERALS

THE_ large amount of -space

devoted by the general and
specialist Press to reviews of
our recently published sixpenny
booklet, ‘‘Learning Morse,”
proves that the little publication
has appeared at an opportune
moment. One of the reviewers,
writing with an obvious know-

ledge of the subject that is un-

usual to find in a lay periedical,
suggests that in the abbreviated
numerals section the figure 5
should be represented by one
dot and not by five dots.
Though admitting that
single dot abbreviation is- un-

officially used by operators, we

would point out that the code
as printed is that officially sanc-
tioned by International agree-
ment. As already pointed out,
alterations pit into force by the
Cairo Conference are included.

. He said:

the
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TELEVISION AND THE CINEMA

. Film Boycott

HE {fact that the B.B.C. is
unable to gbtain films, ex-
cept certain news reels, for tele-
vision purposes was forcefully
stressed by Mr. Gerald Cock,
Director of Television, at -a
recent conference. This is
amply borne out by a statement
made by Mr. S. Eckman,
managing director of Metro-
Goldwyn-Mayer in this country.
“I am authorised to
announce on behalf of my com-
pany ‘that we shall not permit
the use of any of our films,
whether they be features, shorts
or trailers, new or old, for tele-
vision purposes.

“I am also of the opinion
that exhibitors should not re-
diffuse public events in their
cinemas. Though M.-G.-M.
operate only the Empire and
Ritz theatres, it is not intended
to install a large screen and thus
help to popularise a formx of
entertainment which. will only
assist in - building wup com-
petition.”’

The hostility, so far as large-
screen television is concerned,
is not shared by Odeon and
Gaumont British, who have
already equipped a number of
London - theatres with projec-
tion television apparatus.

SCANDINAVIAN
AMATEURS

THE Norwegian amateur

organisation N.R.R. L.
(Norsk Radio Relae Liga) has
completed its central trans-
mitter LA1C at Notodden. This
station, which comprises two
complete transmitters and stand-
by equipment, transmits under
the heading of QST-LA news of
interest to" hams on Mondays

at 5.30 p.m. G.M.T. on 3,590.5 °

kc/s and at 5.45 p.m. on 7,181

- ke /s, and on Tuesdays at 3.45

p.m. on 3,631 kc/s.

The- N.R.R.L., which has
done much to reduce the cost of
amateur transmitting, including!
the reductiorr of the Norwegian
transmitting licence fee from 30!
to 10 kroner annually, recently .
;announced the mtroduction, -as
from July 1st, of an arrange-
ment. whereby all ‘QSL- cards
from members . to amateurs'

abroad will bé distributed frée

of charge.

. The first 56-Mc/s two-way
QSO between Denmark and
Sweden was established recently
by OZ7T and SM7UC, who
thus become joint winners of a
special 56-Mc/s cup, awarded
by the Pan-Scandinavian organ-
isation N.R.A.U.

TELEVISION. SHOW PLANS
WE understand that the
B.B.C. mobile television
units well be in daily operation
during. ‘this year’s Olympia
radio show. One, installed at
the Exhibition, will transmit
several stage shows a day for
radiation from-. Alexandra
Palace, and also provide closed
circuit performances for demon-
stration on the stands.
The other mobile unit will
-operate, as last year, at the Zoo.
The two television studios at
Alexandra Palace are to be
overhauled during the Radio

- Show.

FROM ALL
QUARTERS

New Sets for Old
TweNty per cent. of the pur-
chase price of a new receiver will
be allowed on all old receivers
taken in part exchange by
radio dealers in Norway from
August 1st, when the new
agreement adopted by the Nor-
wegian association of mauu-
facturers (Radioleverandorenes
Landsforbund) comes into opera-
tion. The cost of this arrangement
will be equally borne by the manu-

facturers and distributors.’

Advertising Time

. Tue National Association of
Broadcasters has drawn up a code
of ethics for broadcasters which is
to be submitted to its national
convention in Atlantic City this
month. This, ‘among many . other
things specifies the maximum ad-
vertising time in broadcast pro-
grammes.
would be 31, 44 and g minutes for
15-minute, half-hour and hour
programmes respectively, while the
equivalent evening limits would be
2%, 3 and 6 minutes,

During the day this

Schwarzenburg Transmitter Fire

TurE recently completed 25-kW
short-wave station of the Swiss
Broadcasting Company at Schwarz-
enburg, was destroyed by fire last
Wednesday. This station, which
had so far been testing on 9.535,
11.865, 15.305 and 17.784 Mc/s,
was scheduled to begin a regular
service to North and South Ame-
rica, Africa and Asia early this
month.

English News from France
A NEws bulletin in English was
introduced by French stations last

Thursday. This is broadcast
nightly between 9.30 and 9.45
B.ST. {from Lille (P.T.T)),

247.3 metres; Radio Normandie,
274 metres; " Radio Cité (Paris),
280.9 metres; Radio 37 (Paris),
360.6 metres; and Radio Paris,
1,648 metres. It will be noticed
that the transmitters include:
Government and privately owned:
stations.  Other French'stationsi
are broadcasting at the same time
news, in German, -Italian, Spanish,
Serbo-Croat and Arabic.

Indian Wireless Training
THE authorities of the - Dacca
University in Bengal are to -estab-

lish a Lectureship in Wireless in' |

their Physics Department,
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Shanghai-Rome Radio-Telephone

A DIRECT radio-telephone servicé
between: Shanghai and Rome has
been inaugurated. The station in
China is at Chenju, a few miles
from  Shanghai. This station,
which was destroyed by the retreat-
ing Chinese troops some months
ago, has been restored by the Cen-
~tral China Electric Communica-
tion Company, which is a Sino-
Japanese concern.

A Branly Stamp ?

A secrioN of the French Press
is agitating for the issue of a stamp
to ““render the homage due to
Edouard Branly, the sole survivor
of the brilliant ‘team’ who dis-
covered wireless half a century
ago, - before this illustrious grand
old man of radio receives the
honour posthumously.’”

A. C. Cossor, Limited
AT the first ordinary - general
meeting of A. C. Cossor, Limited,

- which was held last Thursday, the

chairman, Sir George Godfrey, said
that since the new company was
formed, February 24th, 1938, it
had made an excellent showing,
the net profit being £55,889. Mr.
J. H. Thomas, managing director,
said that the market for radio re-
ceivers now appeared to be more
stabilised, while that for televisors
was steadily on the increase.

Tynemouth’s Relay Service

SINCE the note published in last
week’s issue was written, the Tyne-
mouth Town Council has agreed,
by 17 votes to 4 to permit the in-
troduction of a wireless relay sys-
tem in the borough. The reason
given for this reversal of the re-
commendation of the Town Im-
provement Committee being that
the rediffusion system had been
‘“clothed by the P.M.G. in the at-
tractivé uniform of national de-
fence.”’

Spanish Broadcasting
In the. reconstruction of the
broadcasting services of Spain, it
has been planned to erect a r1z0-
kW medium-wave transmitter at
Madrid and a 45-kW short-wave
station at Seville. The latter,
which is being built by German
contractors, will be constructed

for transmissions to America.

Historic Landmark Disappears

One of the most historic wire-
less masts in the country is
now being dismantled. The 187ft.
tubular steel mast, which was de-
signed by Mr. Andrew Grey, a for-
mer Marconi Chief Engineer, was
the first of its™ kind to be used.
Built 30 years ago, at the first
Marconi's Wireless Telegraph Com-
pany’s works in Hall  Street,
Chelmsford, it is now obsolete as
the Marconi research station has
been remp\i'ed to Great Baddow, a
few miles from Chelmsford.

Indian Village Sets
THE Research Department of
- the All-India Radio has evolved a
superheterodyne village receiver.
‘The- set combines a time switch
which . has' already been proved
successful.

No Relays in Eastbourne
Tue Eastbourne General Pur-
poses Committee has refused an
- application for permission ' to
operate a wireless relay service in

the town.
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Part IIL—VF AMPLIFIER, TIME

BASE AND POWER PACK

By W. T. COCKING

AVING: discussed in Part II the
RF, FC, and IF detector stages,
we now come to the vision-
frequency amplifier. This is an
RF pentode fed directly from the detector.
The output of the detector is in the
negative sense; that is, the signal voltage
changes always take place in a negative
direction from the no-signal value, which
is very nearly zero., As this signal is
applied straight to the VI grid, this
valve must be biased close to the grid-
current point in the absence of a signal.
The signals then always drive the grid
negative from this point, and the
maximum length of characteristic is
obtained.

The:valve used is an SP41 with a bias
resistance of 37.5 ohms, obtained by
using a 50-ohm resistance R26 in parallel
with a 150-ohm resistance Rz2s5. A
coupling resistance R27 of 3,500 ohms is
used In the anode circuit, together with
a correcting coil L1o of 144.5 uh. Like
L8, this is really a superheterodyne oscil-
lator coil, of which only one winding is
used; it is the Wearite PO%. The resist-
ance and coil, together with the stray
capacities, constitute an impeddnce which
is substantially constant up to about
2.5 Mc/s, and-the frequency response is
consequently very even up to this fre-
quency. _

The output is taken from the anode of

FRAME

LINE
DEFLECTOR

Focus
COIL

Receiver

I N this article the discussion of the
Magnetic Television Receiver is
continued. . The wvision - frequency
amplifier is dealt with and also the
DC restoration and sync separation
cireuits.  The time-base and power
supply are treated as well.

- this valve, and it is here that the circuit
becomes rather unusual and, some may
think, uneconomical. Certainly, more
valves are used than are necessary to
obtain a picture of equally good quality,
but they are used to remove any risk of
damage to the CR tube and to obtain very
good sync separation.

The arrangement used has already beer

T)

The general layout of the receiver, time-base, tube, and focusing and deflecting coils is clearly shown in this photograph. The tube is Supporte:l
at the front by being clamped between a wooden ring and board ; the wood is edged with rubber where it contacts with the tube.
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described in The Wireless World,* and
differs greatly from normal commercial
practice. The usual course would be to
join the tube grid directly to the anode
of V7 and to feed the sync separator from
a resistance in the cathode circuit of V7,
thus saving V8 and Vg.

The disadvantages of this are an in-
crease in the input capacity of V7, a
rather small signal input to Vro, and,
most important; a risk of damage to the
CR tube. This arises because with the
tube grid connected to the anode of V7,
it is something like 100 volts positive with
respect to chassis, This must be offset
by an equal additional grid bias on the
tube. Now if V7 fails, the grid of the

Y The Wireless World, Feb. 237vd, 1939.
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tube is carried straight up to +HT, and
will be up to 150 volts more positive than
it should be. There is also risk if V7 is
in order, for switching on and off may
cause the tube grid to be carried positive,
since the various HT supplies and valve
heaters take varying times to come into
operation and to die away. = This can, of
course, be overcome by using special
interlinked switches, and this is done in
some receivers,

Such safety measures are usually
troublesome in that they need non-
standard components, and some, in par-

“ ticular, are ones which are quite unsuit-

able for use in experimental equipment.
It will thus be seen that the use of a
directly-connected tube causes less saving
than the cost of two valves and a few
resistances, for more complicated safety

JULY 13th, igg'g.

devices are necessary to protect the tube.

It is felt, therefore, that in this receiver
it is better to adopt a circuit arrangement
in which these troubles are inherently
absent. In the circuit shown no more
than a brief positive pulse can be applied
to the tube grid through the charging of
a condenser.

The tube requires an input in which
the picture signal changes are in a posi-
tive direction and the sync pulses nega-
tive, while the time-base requires the
sync pulses to be negative. The time-base
cannot be fed directly in parallel with the
tube, however, because the picture signal

“must first be removed. This is done by

the sync separator Vo and it also reverses
the phase of the signal, so that the sync
pulses in its input must be in the
positive  direction.. The tube and sync
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This diagram shows full details of the construction

and wiring of the power unit. = A plywood base is used, and so care should be taken to earth the

frames of transformers and chokes.
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separator thus require inputs.in opposite
phase.

The VF stage is accordingly followed
by a phase-splitter Vg, which is very
similar-to the arrangement often used in
push-pull 'AF amplifiers. The usual RC
coupling .is used from the VF stage with
a condenser C24 of 0.1 uF and a grid leak
R28 of 1 MQ2. A diode V8 is connected
across R28  to give DC

Wireless
World

layout of components is such that a very
short grid lead is secured. It should be
noted that the direct connection of the
tube grid to valve cathode is not attended
by the same disadvantages as its con-
nection to-.an anode. = Voltage changes
caused by valve failure or by switching
now drive the tube grid negatively and do
no harm.

As Rzg is greater than R30, the output .
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teristic is then swept over only by the sync
pulses, and the picture signal itself always
falls beyond anode current cut-off.

One component that has not yet been
mentioned is C23, shunting the cathode
bias resistance of the VF stage. The stage

is designed to give a flat response with

this resistance unshunted; there is then a .
small amount of negative feed-back.
Using a small capacity for C23 results in

restoration, since the direct

current component of the $EHTO

RST

signal is lost in the coupling;
and it 1s essential if the mean
illumination of the picture is
to be reproduced correctly
at all times and also for
proper sync separation.

The diode passes current
on the tips of the sync
pulses and maintains a
charge: on C24, which is a
good approximation to the
missing DC component.

50,000 Q

R56

3mQ

R54

3mMQs

R63

amQ

R52

amn

The signal applied to Vg
and developed across R28 is
always positive with respect
to chassis and may reach a

R51%
3mp

C42=

0.1 mfd

T3

3,000V

250V

peak value of 30-40 volts.
The following valve must

handle this input and give
one  output of the same
order and in the same phase
for the tube, and another
output in the opposite phase
and, preferably, of greater
magnitude for the sync sep-
arator. It is obvious also
that the no-signal bias

E[,
¢

i

CHOKE 3

R50
1,00002

R49
2000

should be near anode cur-

rent cut-off.

A triode with a moder-

G415

LY}

C40=a

ately large resistance in its
cathode circuit and a larger
one in its anode circuit
meets these conditions.
Actually a 354-V valve is
used with a 6,000-ohm
cathode resistance R30 and
a 15,000-ohm anode resist-
ance Rzg. With no-signal the
voltage developed across
R30 is sufficient to bring the
grid voltage towards the

8 mids 8 rnids

CHOKE 2

oV

FUSE3

anode current cut-off point.
The positive signal volt-
age excursions increase the

anode current and hence the
voltage-drops across Rzg
and R30. The anode volt-
age falls and the cathode
voltage rises. The output at the cathode
is taken directly to the tube, and is
slightly less in magnitude than the input
to Vg because of the negative feed-back
along R3o. The effective output im-
pedance of Vg on the cathode side is very
low on account of the negative feed-back,
consequently a good frequency response
is secured with a reasonable value for R30,
and also it is quite possible to use a fairly
long screened lead for the grid connection
to the tube.

In the present case no advantage is
taken of this aspect of the circuit, for the

Fig.

2,—This diagram shows the circuit of the power unit.

The rectifier V16 supplies HT for everything

except the tube, the supply for which comes from the high-voltage rectifier Vi7.

at the anode is greater than that at the

‘cathode in the ratio of the resistances, and

this is applied through C25 and R31 to the
sync separator Vio. The DC component
is again lost in this coupling, but owing
to the phase of the signal V1o can restore
it without the need for an extra diode. It
is only necessary to operate VIo without
grid bias, and the grid-cathode path will
act as a DC restoring diode.

The signal voltages drive this valve grid
negatively, and the screen voltage is ad-
justed so that anode current cut-off occurs
at a few volts negative, The charac-

the gradual removal of this feed-back at
high frequencies, with the result that the
frequency response rises also. This proves
advantageous in correcting in some degree
for the falling characteristic of the RF and
IF circuits. Only a small degree of cor-
rection is possible in television if phase
distortion 1s to be kept low, but the in-
clusion of C23 does appreciably improve
the picture definition.

Turning now to the time-base, two
saw-tooth oscillators are included for
generating. the line and frame scanning
currents. These valves are V12 and V15



38

Magnetic Television Receiver—

respectively. The arrangement adopted
here is the one recommended by Baird
Television, Ltd., the makers of the tube,
from whom the necessary coils can be
obtained. Its great advantage is its
economy, for the whole time-base con-
sumes only about 40 mA at 330 volts, as
compared with about 120 mA for the con-
ventional circuits with saw-tooth voltage
generators and pentode amplifiers.

In the case of the frame oscillator,
giving the vertical deflection, the oscil-
lator coils are also the deflector coils. The
coils L14, L15, L16 and L17 are wound
on a corthmon iron core, the ends of which
~ are extended upwards and provided with
pole pieces between which the neck of the
tube is placed. L14 and L1j are the two
windings of a reaction-coil oscillator, and
L16 and L17 are provided merely to ensure
a negligible DC magnetisation-of the core.

The Frame Oscillator

At the start of the scan stroke the grid
of V15 is at about zero voltage, or only
a small amount negative, and the anode
potential is fairly high. As a result the
anode current rises, but not instantane-
ously as in a resistive circuit ; the current
takes time to rise. The changing current
through L15 produces a back EMF in it,
which acts to reduce the anode voltage,
and at the same time it induces an EMF
in the grid coil L14 which tends to drive
the grid positively. Grid and anode cur-
rent flow through I.14 and Li15 respec-
tively and oppose one another in their
effect on the core. The net result is a
substantially linear rise in the magnetic
field with time.

~The feed-back action in the val¥e is,.of

.E‘

A view of the power unit, showing the protecting screen over the
high-voltage equipment.

course, regenerative in that the positive
induced voltage in L14 tends to increase
the anode current and drive the grid still
more positive.  After a time, however,
the rate of change of anode current begins
to fall off, with the result that the grid
becomes less positive and the rate of
change of current falls off still more rapidly.

Wireless
World

When this happens the back EMF
across the anode -coil changes sign to try
to maintain the anode current and the
EMF induced in the grid coil also changes
sign and drives the grid negative. The
grid circuit wins in this battle and the
valve is very rapidly driven beyond anode
current cut-off. The anode current then
becomes zero and the magnetic field
collapses.

Actually, on the fly-back the grid may
be driven about 2,000 volts negative and

_the anode about the same amount posi-

tive. V15 operates with heavy grid and
anode peak currents at low voltages dur-
ing the scan stroke, and very high grid
and anode peak voltages, but zero cur-
rent, during the fly-back. The valve
used must consequently be able to with-
stand these severe conditions and the coil
makers recommend the Mazda AC/P.
On account of. the high' voltage the con-
denser C33, which shunts L14, must be
of 2,000 volts rating.

Although the currents through L14 and
L15 are in opposition, their magnetic
effects on the core do not balance, and
the grid coil predominates. The. effect
is to deflect the picture off the screen
of the tube, and to avoid this it is neces-
sary to balance out the effect of the pre-
dominating grid circuit. This is done by
means of L16 and L17, which are wound
on the opposite side limbs of the core.
The mean anode current flows through
these and gives a total core magnetisation
which is zero and so a central picture.

The saw-tooth current is not permitted
to flow through L16 and L17, but flows
through C36. In order to prevent these
coils from loading the others the choke
Chr is included in series with them and
has an inductance of the order of 100 H.

Two controls are
provided. R45
_allows the anode
voltage to be varied
and consequently the
picture height, while
R43 controls the
grid bias and conse-
quently the saw-
tooth frequency.

A negative sync
pulse is required on
the grid, but it can-
not be applied
directly, because the
impedance of the
.coupling circuits
would shunt L14 and
seriously © lengthen

- the fly-back time.

The pulse is, there-

fore, applied

through the diode

Vi4 from the RC
. coupling C3z R41.
The pulse drives the diode cathode nega-
tive so that it becomes conductive and
allows the pulse to reach the grid of Vrs.
The fly-back voltage across L1i4, how-
ever, drives the diode anode negative
and thus renders it non-conductive.

The line oscillator Viz is essentially
the same as the frame, but the oscillator
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coils are separate from the deflector coils.
The mean current no longer affects the
position of the picture, and the balancing
coils of the frame circuit are unnecessary.
A minor point of difference is that the
bias voltage is developed by grid current
alone through R37 and R38, instead of by

This diagram gives the dimensions of the
protecting screen, which is made of 2o0-
gauge perforated zinc.

both grid and anode currents. LIt and
L1z are iron-cored and L1r acts also as
an auto-transformer to feed the deflecting
coils through Czg. These coils are
mounted round the neck of the tube and
have an iron shroud which has projecting
tags for screwing to the frame yoke.

The valve used here is the Cossor
41MP, and the peak voltages developed
on it are certainly not less than those on
the frame oscillator, so that high insula-
tion is needed everywhere.  The sync

‘pulses are applied as in the frame circuit

through a diode Vi1, and for the same
reason.

Anode circuit decoupling is provided by
R39 and C31. The resistance is not made
variable for a control of picture width,
since it has been adjusted to give the cor-
rect width with the tube anode voltage
used. It is only necessary to vary the
picture height by R45 in order to obtain
the correct picture ratio. If for any
reason a change of. picture width is de-
sired R39 can be altered, a lower resist-
ance giving a wider picture and vice
versa. With an HT supply of 330 volts
R39 should not be less than 500 ohms,
or the amplitude may become excessive
and the insulation of transformer or valve
may break down. Similarly, R44 in the
frame circuit should not be reduced below
20,000 ohms.

The Damping Valve

The diode V13 .is provided to damp
out oscillation on the fly-back. Without
this valve the resonant circuit, consisting
of L1z with the stray capacities, is kicked
into oscillation, and the normal large rise
in anode potential is followed by a fall of
nearly equal magnitude, then another rise
and so on. VI3 is non-conductive as
long as the anode of V1z is positive with
respect to its own cathode, but becomes
conductive when the anode of V13 swings
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negative. It does this on the negative
half-cycles of the oscillation, and these are
consequently heavily damped.

As the valve has to withstand high
voltages it must be carefully chosen, and
the Mullard UR1C is used.  This is an
AC/DC rectifier with a 20-volt heater. A
separate heater winding is in any case
necessary for this valve on account of the
high peak voltage on the cathode, so that
this unusual voltage rating does not
matter. The heater winding and its wir-
ing should be insulated for some 2,000
volts.

In the feed circuit from the sync separa-
tor to the time-base R34 and Cz7 are not
really decoupling components, although
they look like it, and actually act as such
at line frequency. They are really the
impedance across which the frame sync
pulses are developed, and form an inte-
grating circuit.

The time-constant is rather larger than
usual, but was chosen experimentally and
found to give the best results. With care-
ful setting of the frame frequency control
quite good interlacing can be obtained,
but it is rather more difficult to secure
than with some other forms of time-base,
because it is harder to avoid coupling be-
tween the two oscillators.

This coupling occurs in two places,
through the anode-cathode capacity of
Vir and through the magnetic circuit
directly between L13 and the frame de-
flector assembly. The latter is the more
important and it seems impracticable
completely to eliminate it.

The focus coil L18 is in series with the
HT supply to the time-base, and the cur-
rent through it can be adjusted precisely

by Ry47.

LIST OF PARTS
POWER UNIT.

1 Mains transformer Partridge WW /T2
Primary, 200-250 V; Secondaries,
350-0-350 V, 120 mA; 4 V, z.2 A;

ARV, pisne A L N, DSTAT .

1 Mains transformer Partridge WW/, Tz
Primary, 250 V; Secondaries,

3,000 V, 0.5 mA; 20 V, 0.2 A;
4 V,065A;2V, 2.5A.

2 Smoothing chokes, 10 H, 120 mA, 200 chms,
Ch2, Ch3 Sound Sales Hio/120

Condensers : .

1 4 mid., electrolytic, 500 V, €39
: B.I. E.C.S.20
2 8 mfd., electrolytic, 500 V, €40, C41
B.I. ECL.40
1 o.1 mfd., 4,500 V tubular, C42 B.I1.

Resistances :

1 1,000 ohm, 20 watts, R50  Bulgin PRj
1 50,000 ohm, % watt, R57 Erie
6 3 megohm, } watt, R51, R52, R33, R54,

R55, R56 Erie

1 zoo ohm, 20 watts, R49 Bulgin PRazy4

‘1 Valveholder, .4-pin “Clix X111
1 Valveholder, British octal Clix X128
1 Connector, 1o-way Bryce 5C6
1 Connector, 5-way Bryce 5C4
1 Connector, 2-way Bryce 5C1

Belling-Lee 1114

1 Fused plug, 2A fuses
Belling-Lee Bioox

1 Terminal

Baseboard, panel, etc. Peto-Scott
Valves:
1 HVRz2 Mullard
1 UU7 Mazda
’ Reliance ““TW "’

Tn the list of parts, for the receiver unit,
included in last week’s instalment, the ‘six
valveholders, British octal chassis mounting
type, should have been referred to as Clix X128.

In this view of
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We now come to the power supply unit,
the circuit diagram of which is shown in
Fig. 2. A standaid 350-0-350 volt 120

mA. transformer with 4-volt windings giv-

ing outputs of 8 amperes and 3.5 amperes
for the valve heaters in the receiver and
time-base respectively is used. The rec-
tifier is a UU7 with a 4-uI reservoir con-
denser C3g.

A single stage of smoothing with Chz
and C4o is used for the time-base HT
supply, and a zoo-ohm resistance R49 is
inserted in series with Chz in order that
the voltage across C40 may be 320-330
volts. A transformer giving a slightly
lower-voltage could, of course, be
used and R4g omitted, but it is
more convenient to use the stan-

the power unit,
the high-voltage
rectifier can be
seen under the
protecting
screen,

dard rating. 1In-
cidentally, this
resistance gives an easy way of
adjusting the time-base voltage
if different components are used.

The time-base is fairly critical on volt-
age, and if it is too great the picture will
not only be too large but the current
through the focus coil will be too great,
even at the maximum value of R47. It
is important to keep the voltage across
C40 at about 320-330 volts.

The second choke Ch3 and C41 give
additional smoothing for the receiver, and
R50 of 1,000 chms 1s included to drop the
voltage to about 250 volts, or slightly less.
The receiver consumes nearly 8o mA. at
full gain. '

The high-voltage transformer has a
3,000 volt winding and also carries the
2.5-volt winding for the tube heater and
supplies 20 volts at 0.z ampere for the
URIC heater.” An indirectly heated recti-
fier is used for the high-voltage in order to
permit time for the tube heater to warm
up beforé the voltage is-applied to it.

The peak voltage is 4,250 volts and the
o.1 uF. reservoir condenser C42 is rated
for 4,500 volts. It should be noted that
the peak inverse voltage across the valve
may reach 8,500 volts. This also appears
between certain windings on the trans-
former, and it is essential that a high
quality component be used. A poor
transformer will soon break down.

As the tube current is very small no
smoothing is necessary for the anode sup-
ply, for the mean voltage across C4z is
nearly equal to the peak voltage—say,
about 4,000 volts. A safety resistance
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R57 of 50,000 ohms is connected in the
tube anode lead to prevent damage in the
event of a short-circuit.

A Dbleeder resistance of 12-15 MQ is
connected across C4z. It acts as a
safety device to ensure that C42 is always
discharged a short time after switching off,
and it also enables the tube bias to be
readily obtained.  The tube cathode is
joined to the junction of R51 and R5z2,
while the grid is returned through the in-
put circuit to earth. The cathode is thus

positive by the
drop across R5T.

Actually, R51
is merely a safety resist-
ance, for the real bias resist:
ance is the 0.5 MQ variable
resistance R48 in the time-base. This iz
shunted across R51 and is generally used
with a value small in comparison with
Rs1. This last resistance is ‘included
merely to make certain that there is
always a bleeder across C4z2.  Without
R51, there would be no resistance shunt
across this condenser if an inter-unit lead
broke or if R48 developed an open circuit.

The bias supply needs smoothing, but
this is readily done by shunting R51 by
a 0.5 pF. condenser C38. Again this is in
the time-base.

The Controls

The high-voltage transformer has an un-
tapped primary wound for 250 volts, and
it is permanently connected across the
250-volt tapping on the other transformer.
The mains are connected through fuses in
the usual way to this low-voltage trans-
former, and on voltages other than 250 ite
primary acts as an auto-transformer ta
feed the high-voltage transformer.

An examination of the diagram of Fig.
1 will show that, apart from the RF, IF,
and oscillator tuning controls, there are
six variable resistances.  Of these, four
are regarded in the nature of occasional
controls and their knobs are intended to
be inside the cabinet. They are arranged
in such a position on the chassis, how-
ever, that extension rods are easily fitted
so that, if desired, they can be made
panel controls. These controls are focus,



Magnetic Television Receiver—
picture height, and line and frame fre-
quency s

The panel controls are two only—re-
ceiver gain and tube bias, which act as
brilliancy and contrast controls.  These
variable resistances are not mounted on
the chassis, but are connected to it by long
flexible leads so that they can be mounted
on the cabinet in any convenient position.
Actually, there is no limit to the length of
these leads, so that if desired they can be
extended for several yards. The two con-
trols can thus be mounted in a remote.con-
trol box if desired so that adjustments can
be carried out at the normal viewing dis-
tance. This is, perhaps, an unneccessary
refinement, for the controls rarely need
adjustment during a programme, but it
may appeal to some.

Wolsey Television Aerials

THE outstanding features of these aerials

are their low weight (the single dipole
weighs only 24 lb.) and their small wind
resistance. The rods are formed by thin-
walled aluminium tubes closed at the ends
and anodised to resist corrosion.

All interior connections are made inside
a waterproof junction box with screwed
sockets and rubber seals at all joints. A
bracket and bolts are supplied for fixing to
a mast or chimney and the price complete
is £1 7s. 6d.

A reflector type aerial for masthead
mounting can also be supplied and the cast

Wolsey type WT/U dipole aerial.

aluminium mast cap is designed for a zin.
diameter pole. The price is £z 15s.

The single dipole aerial can be supplied
for s5-metre work with shortened rods to
resonate in the 56 Mc/s band at no extra
charge.

. with efficiency.

Wireless
World

| etters to the Editor

The Editor does not necessarily
endorse the opinions of his
correspondents

Qualifications for Service Personnel

WITH reference to the .duel, Cpl. Clarke
versus Mr. Morrow, it seems to me
obvious that Mr. Morrow has got hold of
some truth and Cpl. Clarke has taken him
the wrong way.

As an ex-member of H.M. Forces and a
graduate of the *‘Signal School,’”” 1 can
iruthfully speak from experience.

The facts are these :—

Far many mere operators (i.e., those who
will operate and do- not wish to pull the gear
apart) are required than = ‘‘technical
wizards.”” This is true of all the Services,
and time has proved it.

Therefore the Services aim at producing
the operator first and telling him just what

he needs to know about the gear to work it
If he is desirous of increas- -
ing his technical knowledge without detri-

ment to his ‘‘ operator’s efficiency,” then
he is certainly not discouraged.

This is the age of specialisation, and a
separate staff is trained to deal with the

purely technical side, and this is no doubt.

a desirable state of affairs, ensuring the
maximum efficiency of ' the communica-
tions of the modern fighting services.
STANLEY GARNETT, Sgt. R.A.
Bolton, Lancs.

High-quality Recordings
\ E note with interest Mr.
suggestion in The Wireless World, of
June 22nd, that recording companies be
persuaded to catalogue records of particu-
lar interest on the score of technical excel-
lence. We ourselves would be very glad if
they were to do something of this kind, as
we have considerable difficulty in finding
what we term suitable demonstration
records, but we fear that they are not likely
to do so, (a) because it would mean admit-
ting that some records were inferior to
others, and (b) because it is probable that
there will be differences of opinion as to
whether a given record is outstanding from
a technical point of view.
From the fact that Mr. Greatorex sug-
gests that we might be able to furnish a

useful list, it would seem that he has atten-

ded one of our demonstrations and that his
opinion of outstanding records agrees fairly
closely with our own.

As we do not spend our time going
through lists of records as released, we are
not really in a position to give him the in-
formation he requires. It is noteworthy,
however, that the percentage of' first-class
records amongst those released during the
last few years Is much higher than among
the records of five or more years ago.

A useful clue is to examine the outer
edge of the record. If there is a ‘‘ running
in " line, it is probably a recent recording.
By this we do not condemn all records
without a ‘‘running in’’ line. Actually,
most of our collection dates back to the
time before ‘running in’’ lines were
general.

Our own collection of records has been
selected mainly with the object of demon-
strating various features in sound repro-
duction, and it was necessary firstly that
the records should be musically interesting

- (c). ““ Entertainment - Value’’

Greatorex’s .
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to a mixed audience (which excludes many
high-brow records) and secondly, that the
parts to be demonstrated should be local-
ised. That is to say that a.half-minute ex-
tract should suffice to demonstrate the par-
ticular feature for which that record was
selected. On those occasions when we have
run through a few records to see if they
were suitable, we have judged- them as
follows : -

(a) Surface noise.

(b) General effect, ie. quality, musical

balance, etc. F

(remember-
ing the mixed nature of our average
audience).

(d) Whether or not the record discloses any
feature in reproduction not already
covered. by other records we have avail-
able.

We ask Mr. Greatorex and others to
bear these facts in mind when studying
the list below. You have been warned!

Organ pedal ( Frasquita Serenada Parlo. F.843.
nete. Intro. and finale Col. DX.457.
Double bass  Blues of Israel .., Parlo. R.2224.
(plucked) Sylvia Ballet H.M.V. C.2696.
Bass 3
transient j Nutty Woods Col. F.B.2120.
Xylophone
Jazz drums:  Blues of Isracl ... ... Back of above.
Drum and Don Juan (recording
orchestra slightly high pitched) Telefunken S.K.2743
j Rhapsedic Espagnole \
Piano Charlie Kunz {(chosen forf H.M.V. D.B:2375.
quality rather than low
surface noise}... ... Rex 8783,
3 Piano Concerto ... Col. 1..X.683.
Hlalopud { Piano Concerto ... Col. L X.790.
¥ .Rordo in A Major Parlo. E.11292,
Violin Albert Sandler ... Col. F.B.1769.
Kriezler ... H.M.V. D.A1627
Trumpet “Trumpet Voluntary . *Col. L.1986.
Triangle Piano Concerto above ... Col. L.X.790.
{ Tenor voice ... Tclefunken S.K.B.
Vocal 5 0204

7.
H.M.V. B.8830. .

LPaul Robeson (Trees).
T H.M.V. C.2837.

Facade .. %
Prince Igor (50 cycle hum
recorded in = certain

A few others

parts of record) Col. L.X.360.
Fair Maid of Perth Col. L.X.317.
Rhapsody in Blue Parlo. E.11320.
Saxophone ... Col. F.B.1834.
Meet me by the Ice-house,

Lizzie ... Rex. 8745,

Laudate Dominum (echo
very cffcctive) o
Bugle Call Rag’... Parlo. F.1077.
Cinema Organ
Bears’ Picnic)... Reg. Zono. M.R.1750

London, S E26. P.G. A, H. VOIGT,
Voigt Patents, Ltd.

A.R.P. and the Amaieur

'[ READ the letter by Mr. Corsham (GzUV)

in The Wireless World of June 2gth with
considerable interest, as I happen to be in
charge of the Wireless Section of our O.T.C.
We were due to take charge of the second-
line communications’ for the South Bucks
Area AR.P. Council, which includes
Slough, when this Council received an in-
timation from the Home Office that no wire-
less communication was to be used for
ARP.

I think that this disposes of the charge
that the Home Office are refusing amateurs’
services merely because they consider them
to be incompetent, since this Section, for
whose training T am responsible, is presum-
ably competent—at least I hope so—and,
at any rate, is organised and disciplined.
Yet, even: under these circumstances, the
Home Office have refused to allow R/T
communication. /

I have heard on very good authority that
the reason for this is that the signals might
be used for D/F. I know very little about
D/F, but it seems very improbable to me
that an invading aeroplane would carry D /F
apparatus- capable of taking a bearing on
low-power, heavily modulated, unstabilised
transmission on 60 Mc/s.

I would be interested to know if any of
your readers in this district have received

H.MLV. C:2736.
(Teddy




JULY 13th, 1939.

any of our transmissions: The Section has
been going since November, and we have
been on the air at intervals since then.
Since May, when I took over, we have used
the call-sign EC 1—8. We finally decided
on a main frequency of 64 Mc/s with sub-
sidiary channels on 62 and 61. The rigs
are transmitter-receivers with a two-stage
AF. They are exceedingly portable, one
man being able to operate one on the
march. Ir anyone has received these trans-
missions I would very much like reports to
be sent to me, ¢ /o The Orderly Room, Eton
College, Windsor.
i M. C. STANLEY,
Corporal i/c Wireless Section,
Eton College O.T.C.

HAVE read Mr. Corsham’s remarks with.

much interest, and can heartily endorse
his sentiments,

Obviously, the Home Office must realise
the value in an emergency of W/T com-
munications over line, and would welcome
the help of a highly organised body of
amateurs. Unfortunately, however, this,
so far as the amateur tramsmitter is con-
cerned, will mean de jure recognition and
the continuance in war-time of their
stations, which Government Departments,
including the Post Office, seem least of all
to wish. Ty

Unfortunately, the status of the amateur
in this country is still somewhat low, and,
despite the activities of the R.S.G.B., we
must admit. that British, transmitters are
not so highly organised as our American
friends under the auspices of the A.R.R.L.

It is a pity that the R.S.G.B. could not

Wireless
 World

operating procedure on the lines of that used
by the Navy and Army, and to keep a
separate CW transmitter especially for this
work. No doubt the Post Office would

" willingly grant a suitable frequency channel

to be used in conjunction with the scheme
when they realised that it was for emer-
gency communication, and not for the end-
less ‘‘rag-chewing’ and ‘‘ QSL-hunting’’
which goes on .on some of the frequencies
allocated to us.
LEONARD H. LEE (G5FH).
Oldbury, Worcs. g

HENRY FARRAD’S SOLUTION

(See page 29)

THERE is no need to suggest a method of

testing the rectifier because there is no
real ground for suspecting that there is
anything the matter with it. = ‘* Un-
smoothed rectifier voltage '~ means the
voltage measured without smoothing choke
or condenser, but with a reservoir comn-
denser—usually 4 mfds. In Mr. Cowe’s
test he used only the transformer and recti-
fier (according to his own statement); so
the reservoir condenser was lacking and the
voltage across the meter followed the AC
half-cycles exactly (see (a)) except for a
small drop in the rectifier. A DC voltmeter
measures the querage value, which is about
10 per cent. lower than the RMS value.

The RMS value is nominally 250 volts in.
this case ; but, as that is presumably at full .

load, the voltage when loaded only by a
voltmeter is slightly over—say, 265. . The
average value is therefore 238, so allowing

have worked more ‘closely with the for a normal small loss in the rectifier 228 is

' quite as it should be.

When a reservoir

condenser is . used,

HECTILIED. e as at (b), it charges

O . —-—7A\—ﬂ-ﬁf-«&! up to practically the
AY N - s

\__ 74 RMS VALUE I/ Yo b \‘\ peak value of the

=T AVERAGE / Y \ input—over 40 per

e / - 3 _ cent. higher than

S ¥ 2 the RMS value—

WITHOUT RESERVOIR CONDENSER

: @

and having nowhere
to discharge except
through the .volt-
meter it drops only
slightly between
peaks, and the read-
ing would be per-
haps as high as 350
volts. On load it
drops to about the
values stated in the
Valve Data Supple-
ment.

Diagrams illustrating

Henry Farrad’s solu-

tion of Philip Cowe’s
problem.

R.N.W.A R., which was almost boycotted
by a large number of amateur transmitters
in this country, and it rémains to be seen
whether the C.W.R., “born in the lap of
the crisis,’”” can get along better with the
R.S.G.B. or without it.

I cannot speak too highly, after six years
in the RN.W.A.R., of the knowledge of
operating procedure and organisation that
one derives from this experience, and with-
out a similar organised body the present
state of amateur transmitting would, in my
opinion, be totally unsuitable for emergency
work.

My suggestion is that the R.5.G.B.
organise at once a body of transmitters who
are willing to train themselves in snitable

McMichael Models 390 and 399

O meet the demand for a-three-waveband

AC maius receiver at a price under £1o,
McMichael have developed the Model 390 three-
valve superheterodyne with triode-hexode fre-
quency changer, pentode IF amplifier and
double-diode-tetrode  signal rectifier, AVC
rectifier and output valve,  The short-wave
range is from 18.5 to 50 metres and an illu-
minated tuning scale of new design is sub-
divided into sections for each waveband with
an indicating pointer ganged to the waverange
switch. The price is £g 7s. 6d.

In the Model 399, which is the battery
equivalent of the Model 390, a double-diode-
triode is. used for signal rectification, AVC and
first-stage AF amplification, with a -separate
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_pentode in the output stage rated at 400 mW.
‘The price is £8 15s. (batteries 21s. extra).

A sub-divided tuning scale of new desfgn is a
feature of the McMichael Models 390 and 399.

Television
' Programmes

THURSDAY, JULY 13th

3-4.15, “ Luck of the Devil,"” a Parisian fantasia
by Lynton Hudsen, based on Leonard Sachs’
recent - production at the Players’ Theatre,

Covent Garden.

8.15, “The Desert Song;” O.B. from the
Garrick Theatre of the 'entire performance.
11.20, News. .

FRIDAY, JULY 14th.
3-5, Wendy Hiller gs Grace in '* The Fame of

Grace Darling,”” a new play by Yvette Pienne.

i

9, ““ La Chauve-Seouris ’’ in selections from their

repertoire. 9.35, British Movietonews. 9.45,
Feucing: bouts at Foil, Epée and Sabre.
10.5, Cartoon Film. 10.10, Tilm, “ Zoo
Babies.” 10.20, E. H. Tattersall: “Club
Cricket.” 10.25-10.35, Music Makers.

SATURDAY, JULY 15th.
3, Intimate Cabaret. 3.30, Cartoon Film.
3.35, British Movietonews. 3.45, C. _H
Middleton, “ In Our Garden.”

9-10.30, “ Sheppey,” & dramatic comedy. by
Somerset Maugham.

SUNDAY, JULY 16th.

8.50, News. 9.5-10.35, ‘ Bridge Head,”
Rutherford Maynes’ drama of Irish life.

MONDAY, JULY 1yth.
3, Scenes from the Ambassadors Theatre show,
“ The Gate Revue.” 3.45, British Movietonews.
3.55, Cartoon Film.

9, “ Me and My Girl,” the Victoria Palace per-
formance in its entirety. 11.25-11.45, News.

TUESDAY, JULY 1Sth.
3-4, Western film, * Whistling Bullets.”

9, Cantu (The Mexican Magician) and Oliver
Walkefield. 9.20, British Movietonews. 9.30,
“ The Parnell Commission,”’ a reconstruction of
the famous forgery investigation of 1888-89.

WEDNESDAY, JULY 1gth.
3, Riding School-—the whys and wherefores of
good -horsemanship demonstrated by Major
Faudel-Phillips. 3.15, British Movietonews.
3.25, Cartoon Film. 3.30, Punch and Judy.
3.40, Leonard Henry and Eric Cardi (Conjuror).
9, Rough Island Story—No. 5, ‘ The New
World.”” 9.25, Cartoon Film. 9.30, Starlight :
Claude Dampier and Billie Carlyle. 9.40, Gau-
mont British News. 9.50, “ Heurigen Garden,”’

programme of Viennese songs and dances.
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RANDOM RADIATIONS

By “DIALLIST”

A Set for a Yacht

FRIEND of mine wants a new set for
use aboard his yacht. Hitherto he's
been using a battery superhet worked off
the normal 2-volt accumulator and dry HT
battery. But the yacht has a large-capacity
24-volt DC lighting set, and it seems that
use ought to be made of that. There are
three ways of doing it, so far as I can see.
The first is to use a nickel-cadmium
accumulator HTB, so arranged that it can
be charged direct from the lighting set by
switching the cells into parallel groups of
about 20 volts each. No. 2 is to fit a
vibrator unit to provide the HT current.
Nos. 1 and 2 both involve a charging board
of some kind for the filament accumulator.
The third possibility is ‘an AC set worked
by means of a rotary converter. Remember-
ing that there is plenty of ‘‘juice’” avail-
able, which of the three do you favour?
All things considered, I am inclined to vote
for the vibrator unit; but I'd be glad to
know the recommendations of any readers
who may have had practical experience of
this or the other two methods in small ships.
o T T

An Omission A
T’S not often that an outstanding item
forms part of one of the Empire pro-
grammes only and doesn’t get into those of
either the Regionals or the Nationals. But
there was such an item the other day, and
why it was made ‘*Empire only ' I can't
think. I'm referring to !‘the - Indian
Police,”” presented by Mr. E. W. C. Wace,
a Deputy Inspector-General of the Punjab,

G.E.C. Model
BT. 0124

Extensive use has been made of push-button
control in this combined television and all-
wave auto-radiogram just introduced by the
‘General Electric Co., Ltd. In addition to
eight buttons for station selection, there are
seven additional buttons for complete tele-
vision entertainment, television sound only,
gramophone reproduction’ and waverange
switching. The picture size is Toin. X 8in.
and the price is .72 guineas.

and three other officers of the same province.
It was an absolutely first-rate account of life
and activities in that fine force, full of in-
terest from start to finish. The Empire pro-
grammes are published in few papers, so
not many people in this country knew that
this item was coming on ; yet there must be
thousands who would have liked to hear it.
In my own little town there are a dozen
households with members or relatives or
friends in the Indian Police ; of course, they
all wanted to hear it, but some of them
hadn’t all-wave or short-wave sets, so I had
a bumper audience, with two sets going in
different .rooms. The item was recorded ;
I hope, therefore, that the B.B.C. will put
it into one of the medium-wave programmes.
You'll like it if they do so.’

. P
“Passed to You, Please ”

ARD, sometimes, is the lot of the dweller

of the more out-of-the-way places of the
Empire who would buy British wireless
goods. I've given some instances before of
the difficulties and delays that he may en-
counter. Here’s another that has just
reached me. A reader who lives in North-
Eastern Rhodesia was advised by the Secre-
tary of the R.S.G.B. that batteries of a
certain make and kind might meet the some-
what exacting requirements of the local
climate and conditions. In March last he
wrote to the makers in this country asking
for the address of their South African agents,
or those in Southern Rhodesia, if there were
such. The company’s South African branch
wrote on April 17th from Johannesburg that
their Rhodesian agents at Bulawayo would
give all the information required. He wrote
to Bulawayo, asking for prices and particu-
lars, and received, the following month, a
reply from them stating that his inquiry
had been referred to Johannesburg. They
added, rather cryptically, that all inquiries
by my reader would be dealt with by the
Northern Rhodesia office at 'Ndola!

Still Waiting

‘Ndola, he ’ntells me (sorry, but those
‘ns are catching!), would be useless, as it's
on the western side of Rhodesia ; but, hear-
ing a rumour of the presence of agents at
Salisbury—his nearest town, a mere 500
miles away—he has written there in hopes
that something may happen ; but he is quite
expecting to- be referred to Bulawayo,
Johannesburg, or even London, if and when
he gets a reply. Meantime, after more than
three months, he is still without the batteries
that he wants; he hasn’t even got the par-
ticulars of them or their prices. It dppears
to be, as is so often the case, the agents who
are to blame. British radio firms would do
well to see that their agents abroad are
selected with care—and kept up to the marl.

A '.- - -
Start Point
SO far T haven’t had many reports about
reception of Start Point from dwellers

in the West Country, but those that have.

come in all speak well of the new station.
I shall have the opportunity of trying it on
the spot myself in a week or two, for I'm
off to camp in Cornwall. When I was last

in that county, a couple of years ago, there:

wasn't a single home station that I could
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receive well, though I took down a big set
with me. It's a queer thing to have to say
of a.place in England, but we relied both for
news and for entértainment mainly on the
French stations! I hope I'll find that Start
Point has made a big change and that I'll
be able to get myy news from the home
station and not have to go abroad for it.
I'm afraid I sha’n’t have much time. for
DX ; more’s the pity; I should very much
like to try.the short waves on the west coast
of Cornwall. ;

The Wireless Industry

A SWISS firm wishes to get into touch with

a wholesale supplier of thorn gramophone
needles. Letters addressed to this office will
be forwarded.

Leaflet Com. A-7 issued by Marconi-Ekco
Instruments, Ltd., Electra House, Victoria
Embankment, London, W.C 2, deals with the
RY attenuator, TF360. Designed for use at
frequencies up to z5 Mc/s., this instrument
incorporates a thermal milliammeter and has
a range of o-120 db.

<> <> > <

A second edition of descriptive pamphlet 11a
dealing with battery-charging sets has been
received from Westinghouse Brake and Signal
Co., Ltd., 82, York Way, King's Cross,
London, N. s L y

<> < <> - .
Full details and prices of the new ‘‘ Tropa '’
wire-wound potentiometers for wuse under
tropical conditions are included in Catalogue
Supplement No. 1 recently prepared by F. W.
Lechner and Co., Ltd., 5, Fairfax Road,
London, N.W.6.
<> <> <> <
Hamrad Wholesale, Ltd., 32, St. Lawrence
Terrace, London, W.10, have sent us a com-
prehensive list of short-wave components and
materials ‘and technical details of a new
12-valve communication receiver (Type 140).
This instrument, which costs £27 r1os., is fitted
with a crystal gate and covers 9 to 6oo metres
in five bands. .

Club News

Waiford and District Radio and Television
Society

Headguarters: Carlton Tea Rooms, 77, Queens Road,
Watford, Herts. )

Hon. Sec.: Mr. . G. Spencer, 11, Nightingale Road,
Bushey, Herts.

Mr. E. L. Gardiner gave an interesting talk on
‘‘ Five-metre Aerials” at the last meeting. On July
15th Mr. A. W. Birt will demonstrate some portable
receiving apparatus for five-metre work.

International Short Wave Club (London
Chapter)

Headquarters: R.A.C.5: Hall, Cavendish Grove, Wands-
worth Road, London, S.W.8.

Hon. Sec.: Mr. A. E. Bear, 100, Adams Gardens Estate,
London, S8.E.16.

. At a meeting held on June 30th a lecture was..given

by Mr. M. Westcombe, of the United Insulator Co..

Ltd. The lecturer’s subject was “ HF Insulators,” and

he illustrated his remarks with lantern slides and also

with experiments conducted with cathoderray oscillo-

graph apparatus,

Slough and District Short- Wave Club

Headguarters: 35, High Street, Slough, Bucks.

Meetings: Alternate Thursdays at 7.30 p.m.

Honl.3 Selc.: Mr. K. A. 8ly, 16, Buckland Avenue, Slough,
UCKS.

At the meeting held on June 22nd the evening was
devoted to morse practice. A discussion took place as
a result of which it was decided that a period should
he devoted at every meeting to the consideration of
members’ -ditficulties. At the next meeting, on July
6th, Mr. J. Paine gave a talk entitled ** Arranging and
Operating a Portahle Station for the National Field
Day.” A discussion also took place about plans for
a local field day.

South London and District Radio
Transmitters Society

Headquarters: Brotherhood Hall, West

* London, S.E.
Meetings: First Wednesday in the month.
Hon. Sec.: Mr. E. Ilott, 36, Montana Road, Upper

Tooting. London, S.W.17.

It is desired to call attention to the faet that there
has been a change in the name and address of the
Secretary. Details are as given above.

Norwood,
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The Television Camera

Converting an Optical Image into a Train of Electrical Signals

UST as a microphone converts audible sounds into a train of electric waves, so the Super-
Emitron camera converts a visible picture into a similar series of waves which, after
transmission and reception, are reconstructed into an image of the original scene.

The lens X projects an optical image of the scene to be transmitted on to a transparent
conducting photo-surface P through a polished glass window W. Electrons are liberated
from the opposite side of this photo surface, the number at each point corresponding to the
illumination at that point. These electrons are accelerated by an electrostatic field applied
i between the photo-cathode P and the anode A, and focused by the field of the electro-

A Super-Emitron camera with the protective covering removed to reveal the

arrangement of the principal component parts. The enlarged view of a section

on the right shows more clearly the mica plate carrying the storing mosaic

and signal plate. The photographs were taken by courtesy of Electric and

Musical Industries, Ltd., in whose laboratories the Super-Emitron was invented
and developed.

S =signal plate. M = storing mosaic. A = second anode. B = head ampli-

fier. L = magnetic electron lens. P — transparent photo surface. W —-

polished glass window. X = optical focusing lens. X1 — optical focusing
control. G = electron gun.

magnet L to form an electron image on the mosaic M. The mosaic is carried
by a mica plate, the back of which has a metal coating to form the signal
plate S, which is connected to the head amplifier B. The photo-electrons
falling on the mosaic are multiplied by secondary emission and produce an
intensified charge distribution which corresponds to the electron image and
hence to the point-to-point illumination of the photo-surface P. The mosaic
is scanned in a series of parallel lines by an electron beam from the gun G.
The electrons in this beam neutralise in turn the charges at each point on
the mosaic, thus producing a series of potential fluctuations in the signal
plate S, corresponding to the distribution of light intensity in the original
image. These picture signals are communicated to ‘the head amplifier,
and thence through further amplifiers to the modulator of the transmitter.
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Short-wave Adjustments

ALIGNING THE CIRCUITS OF ALL-WAVE SUPERHETS

Concluded from page 4 of last week’s issue

: ITH regard to the actual
making of short-wave adjust-
ments, it should be remem-

bered that hand - capacity
effects must be guarded against, and no
metal adjusting tools should be used.
Of the large number of different cir-
cumstances in which adjustments of the
SW side of an all-

sure that the calibration and general per-

~ formance is quite satisfactory on MW and

LW before tackling the SW adjustments.
There are some exceptional cases, of
course, e.g., the receiver in which an SW
padder comes in series with the MW oscil-
lator circuit so that. SW should be lined

up before MW.
A direct check on the IF stages alone
could be made in such a case, and in the
special case where

wave superhet may
become necessary,
there are two broad
possibilities: (1) It
may be known that
the SW circuits
are hopelessly out
of adjustment and
it has to be assumed

AF TER discussing in general terms

the problems involved in align-
ing the short-wave circuits of an |
all-wave superheterodyne, the author
proceeds to describe methods of mak-
ing adjustments in specific cases.

7 the SW band uses
its own IF value a
direct IF “check is
most advisable, if
the correct IF value
is known. (If it is
not known, see that
the IF circuits are
lined up and hope

that each and every Recommended courses of procedure for the best. If
available  adjust- 0 trouble is after-
ment will need are cescribed. wards experienced
attention ; in other - in connection with
words, the case tracking keep in

may be one where the SW circuits have to
be lined up “ from the raw.”” (2) It may
be a case where the SW performance is
down, but one in which it can be assumed
that at least some of the SW ad]ustrnents
are correct.

We will deal with (1) first.

Before attempting to make any SW ad-
justments there are certain preliminaries
to attend to. As previously stated, it is
important to make certain that the SW
arrangements provided are understood,
particularly in connection with the track-
ng.

%t is wise, too, to make as certain as
possible that the IF stages are lined up at
the correct frequency. This does not
imply that the correctness of the IF value
is essentially more important on the SW
than on the other bands, but there are
sufficient possibilities of SW adjustments
‘being tricky without running the risk of

Wavelength-frequency Relationships

Metres Me/sec. Metres
13 23.08 20 - 15
15 20 19 15.79
17 17.65 18 16.67
19 15.79 17 17.65
25 12 15 20
27 (i 13 23.08
= N 9.68 - 12 2b
3 9 11 2000
40 7.5 10 30
49 6.12 9 33
50 6 -8 37.5
70 4.3 78 429
75 4 6 50
100 3 4 75

having any added complications due to the
IF being wrong. In the cowmmon case
where the same IF value is used on all
the wavebands it will usually pay to make

mind the element of doubt regarding the
IF value).

Apart from exceptional cases it can be
taken as a golden rule to leave SW to the
last. and to get everythmg perfect on the

‘other bands first.

It will be necessary to decide upon the

“frequencies -to be used for trimming and

tracking tests. Strictly, the test fre-
quencies ought to be those specified by the
receiver manufacturers, but if these values
are not known some frequency near the
shortest wavelength of the band should be
chosen for trlm—

By “TRIMMER

- SW output arrangements associated with

the output leads. If not, it is to be ad-
vised that a 400-ohm non-inductive resist-
ance be connected in series with the high-
potential output lead from the generator.
With the output indicator connected to
the receiver all should now be ready for
the actual work to start on the SW circuits.
At this point it should perhaps be men-
tioned that most of the various operations
enumerated below "take far less time to
carry out than to describe. Some of them
need only occupy a matter of seconds.

Recommended Procedure

Apply the trimming signal, adjust the
main “tuning control of the receiver to
bring in the signal. It may be necessary
to trim up the signal-frequency circuits
(quite roughly at this stage). Now run the
oscillator trimming through its full varia-
tion, noting the number of signal peaks
that are obtained. If multiple peaks are
found reduce the output of the signal
generator in the endeavour to get the al-
ternative oscillator trimmer settings to no
more than two. A choice of peak setting
must now be made, and if only two are
obtainable choose the one involving the
lesser trimmer capacity. If there are
several residual peaks some will probably
be noticeably weaker than others, and in
this case pick on one of the smaller
capacity ones, taking a stronger in prefer-
ence to a weaker one.

The receiver tun-

ming and one near
the highest wave-
length end for
tracking.

For shortest
wavelengths of 1T,
13, 16 and 19
metres respec-
tively, trimming
frequencies of zo,
20, 18 and 15 Mc/s
respectively - will
probably prove to
be suitable. For a

ing should be set as
accurately as pos-
sible to the cali-
brated marking for
the trimming fre-
quency, and the
oscillator trimming
adjusted for exact
optimum on the
chosen trimmer
peak setting. Next,
trim up the signal
frequency circuits,
taking care over

top wave of 50m. a
tracking frequency
of 7 Mc /s should be
tried.

In view of short-wave adjusting work in--

volving a number of tests at different
tuning points'it is desirable to beable to get
the connection between metres and mega-
cycles per sec. without loss of time. The list
printed on this page should be useful for
rapid reference purposes. To have given
a more comprehensive list would have
defeated its purpose.

The signal generator may have special

The short-wave trimmers of a small super-
heterodyne are shown here.

“pulling”’ as pre-
viously described:

The next move is
that of tracking
adjustment, assuming that the receiver
has wvariable tracking, and the signal
generator tuning and the receiver -tuning
should be set at the tracking frequency
points.  Adjust the tracking control for
maximum peak output, at the same time
slightly rocking the ganged condenser for
optimum results. A return to the trim-
ming frequency should then be made and
any necessary readjustments carried out.
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Short-wave Adjustments—

Sometimes it may be necessary to make
tracking and trimming corrections yet
once again.

If all seems to have gone off well, check
up on a few signals at frequencies spread
over the tuning range, particularly noting
if the receiver’s calibration holds good,
and if the sensitivity keeps up (or at least
does not drop abnormally) over the range.
If this check gives satisfactory results the
job is done.

If it so happens that the work has been
carried out starting from the wrong trim-
ming peak, trouble ‘'will, of course, be
experienced. Any difficulty over track-
ing should make one immediately sus-
picious in this respect, and the accuracy
of the receiver’s calibration is a good tell-
tale. Either the second-channel test pre-
viously described can be applied to settle
the right or wrong peak question or a
fresh start made on.another peak setting
as a trial. Circumstances will indicate
which is likely to be the quicker method.

If the receiver has fixed tracking it may
sometimes “be found that, although the
correct trimming setting has definitely
been chosen, yet the calibration still
remains a little out. If the error is small
it is generally legitimate to adopt a_little
compromise of oscillator trimming. The
trimming capacity should be slightly in-
creased or decreased with the object of
reducing the average error over the scale
and, of course, the signal frequency trim-
ming should be correspondingly touched
up again.

Minor Readjustment

Let us now consider case (2), ie., the
common example of the receiver with SW
performance down, but a case where
very possibly only slight readjustment
may be necessary.

The first move should be to decide
whether - or not the oscillator circuit
adjustments need attention. This is easy
to decide by making a test of the receiver’s
calibration over the scale. If the calibra-
tion holds good then the oscillator circuit
should be left severely alone and attention
concentrated on the signal-frequency cir-
cuits. If it does turn out that the oscilla-
tor is evidently not tracking properly the
oscillator adjustments will have to be tested,
and in this case one might as well settle
down to the complete job of SW lining-up.

If the receiver is lacking in sensitivity
on SW, but there is no sign of calibration
errors, it will often happen that a slight
readjustment of signal-frequency trim-
ming will work wonders.
in particular respond tb. a very marled
degree to a touch-up on the input circuit
trimmer, and where the ‘‘last ounce’’ is
required it will often pay to try the input
trimming on outside signals and using the
actual aerial with which the receiver is
normally used.

If such difficulty is experienced with -

the SW adjustments that it seems impos-
sible to get them right, the question will
arise as to whether there are faults.present
or whether the adjustments hgve not been

Some receivers

Wireless
World

carried out correctly (alternatively, has
any one of the available adjustments been
overlooked?}. . .

It is hoped that enough has already
been said about the possibility of working
on the wrong oscillator beat to render it
impossible for any reader to be caught in
that snag without realising what is the
matter. If the receiver seems resolitely
to fight against coming into correct cali-
bration, and there is no doubt about the
correctness of the oscillator beat, the fol-
lowing points may be worth consider-
ing :—(1) Has the receiver been assumed
to have fixed tracking when actually
there is a wvariable adjustment in the
oscillator circuit? (2) Is the IF correct?
(3) Has the wiring of the oscillator circuit

15

ing properly with the actual signal fre-
quency. It must be remembered that if
the signal-frequency circuits - 'and the
oscillator circuit are not together tracking
properly the act of tuning in a signal tends
to set the oscillator circuit to the correct
tuning. That is why we have emphasised

'so much the importance of watching the

receiver’s calibration as a check on the

oscillator circuit. :
When all attempts at adjustment fail to
make the SW side of the receiver behave
itself, the position, of course, deteriorates
into one of fault tracing. The subject of
fault tracing, as regards ' component
faults, is outside the scope of this article,
but the writer cannot resist giving the hint
that whenever it becomes a matter of
fault tracing the eye of sus-

picion should always be
directed to any fixed con-
densers that may be asso-
ciated with any of the tuned
SW circuits.

To conclude these notes
the question must now be
considered as to what can
be done in the absence of a
signal generator. In the
writer’s opinion it is most
unwise to attempt com-
plete SW lining-up unless
the receiver is of the
simplest type or there hap-
pens to be no option in the
matter. If the job must be
tackled the trimming and
tracking must, of course, be
carried out on outside
signals. Added to such
difficulties as have already
been mentioned there are
now additional possibilities
of complication such as -
uncertainty as to the fre-
quency of a chosen signal
and lack of .a signal just
where it is wanted.

The underside of a typical modern receiver is illustrated here.
The set includes one short-wave band in addition to medium

and long waves.

been displaced, accidentally or otherwise?

As regards (3) it is to be mentioned
that quite small displacement of wiring
can have marked results. A fact that it
might be important to know is that the
designers of some receivers have arranged
that the deliberate bending of connecting
wires shall be part of the SW adjusting
(which might lead to an awkward situa-
tion if one did not realise this, so it might
prove worth while to try a little judicious
experimenting with the aid of a prod of
insulation material—but proceed very
carefully). Incidentally, any lead wire

or loop adjustments should always be

carried out near the longest wavelength
end of the range.

When the receiver’s calibration shows
up correctly over the range but the sensi-
tivity falls off badly towards-one end and
signal-frequency trimming does not cure
the trouble, it should-be suspected that
the signal-frequency -tuning is not track-

The oscillator. circuit
should not be touthed un-
less results on reception
show definitely that it
requires attention.

If it is merely a matter of trimming up
the signal-frequency circuits this can be
done quite easily and satisfactorily on
outside signals and any signal well down
towards the shortest wavelength énd of
the range can be used.

New.G.E.C. Public Address Equipment

THE principal item in the new programme of
_ PA apparatus announced by the G.E.C.
1s a 20-watt amplifier with separate bass and
treble '‘uplift’’ tone controls and automatic
gain control. Two separate valves are included
for the latter purpose and the introduction of
this form of acoustic AVC is of benefit not only
in overcoming difficulties with speakers who
are unskilled in microphone technique, but also
in reducing microphonic feed-back. KT66
tetrodes in class A push-pull are used in the
output stage and the price of the amplifier is
£28 108,

A moving-coil microphone specially designed
for PA work has been introduced for use with
this amplifier. It is mounted in a quickly
adjustable socket which may hé set at any de-
sider angle, and the prite is £6 35s.



VISUAL TUNING INDICATORS
'I‘HE figure illustrates the con-
struction of an elecron-dis-
charge tube for use as a visual
tuning indicator. The parallel
legs of the cathode C are enclosed
by two cylindrical ‘* grids ”’ G,
each with a slit which faces in-
wards towards a straight-wire
anode A mounted parallel to the
cathode legs. With this arrange-
ment a change of two volts on the
grid is sufficient ‘to make the
anode glow brightly under bom-
bardment by the electron stream.
Normally the grids are nega-
tively biased by a battery B to
cut-off point, so that the wire is
dark. Voltage applied from a
resistance R, preferably forming
part of the AVC system, tends to

S
3
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Valve-type tuning indicator.

make the grids more positive, and
renders the anode A white-hot
when the associated tuning circuit
is adjusted to the point of reson-
ance. The glowing wire is easily
visible from the side of the tube.

Marconi’s Wireless Telegraph
Co., Ltd. (communicated by
Radio Corporation of America).
Applicatiofs date, September 14th,
1937. No. 502181.

(o) " (o1 KeP"iile)

SCANNING SYSTEM

INCOMING television signals are

applied to a detector which is
shunted by a resistance in series
with a biasing voltage. Both the
picture signals and the synchron-
ising impulses produce voltage
variations across the shunt resist-
ance, but these, even when added
to the steady bias, fail to trigger
an oscillator valve until such time
as the carrier wave drops below
the ‘‘black’’ level at which the
synchronising impulse is sent.

In this way the picture and
synchronising signals are separated
from each other. On the receipt
of a synchronising impulse, the
oscillator valve is triggered into
action, and generates a pulse of
current which is used to synchron-
ise the saw-toothed
valve. These pulses are of con-
stant amplitude, irrespective of the
strength or duration of the trig-

Recent

‘scanning’
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Invent

Brief descriptions of the more interesting radio

devices and improvements issued as patents

will be included in this section

gering voltage applied: They
cease when the passage of the syn-
chronising signal reverses the direc-
tion of the triggering voltage.

F. W. Cackelt (communicated
by Telefunken Ges fiir Drahtlose
Telegraphie m.b.H.). Application
dale August 13th, 1937. No.
500876.

o © o o

TELEVISION AMPLIFIERS
ELATES to a wide-band am-
plifier for handling television
signals, in which negative feed-
back is used to reduce amplitude
distortion by making the ampli-
fication less dependent upon
changes in the operating voltages
or in the characteristics of the
valves employed. In such ampli-
fiers.it is found that stray capaci-
ties associated with the output cir-
cuit still cause a falling off in the
amplification of the higher fre-
quencies, and it is the object of
the invention to avoid this.

The output impedance of the
valve is represented in the figure
as a resistance R  shunted
by a capacity C. The negative
feedback  takes place across
the cathodc resistance Ri. To
some extent, the object aimed at
has previously - been achieved by
shunting this cathode resistance
by a condenser of such value that
their time.constant is the same as
that of R and C. But, in practice,
it is found that the impedance of
this condenser falls too low to
operate in the desired way for the
high frequencies encountered in
television work. Accordingly the
cathode resistance is now usually

shunted, as shown in the figure, .

by a condenser Cr in series with

.stance, the

PRE-SET TUNING
ARRANGEMENTS
THE figure shows how mercury

switches, A, B and C, can be
used for changing the tuning of a
wireless Teceiver or transmitter.
The mercury partly fills the tri-

10N

CATHODE-RAY TUBES
CATHODE-RAY tube has
been developed in which
several electron beams are pro-
duced simultaneously, each being
controlled independently . of the
others, for the purpose of what is
called ™ multiple spot’’ scanning.
The invention relates o a tube
of this kind, and provides a
cathode structure in which a num-
ber of mutually insulated strips
(which act as electron emitters)

angular chambers, which are are strung over the outside of a
K K K
B A / c
c B A
A (o} B

Mercury switches for pre-set tuning.

mounted on the periphery of a
rotatable cylinder K. Different
contacts in the chambers are
closed according to the position
the mercury takes up, under the
effect of gravity, as the cylinder
is rotated.

In the first position, for in-
mercury in the
chamber A will bridge contacts
arranged near the ‘' pointed ** end
of that chamber, whereas in the
other two figures (which show the
cylinder rotated through angles of
120 deg. and 240 deg. respec-
tively), those two contact points
are open-circuited, and other pairs
of contacts are closed. By
arranging the contacts at different
points in each chamber, any de-
sired sequence of tuning can be

=)
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Counteracting stray capacity effects.

an inductance L,
which is determined by a mathe-

matical analysis of the circuit
conditions.

E. L. C. White and M. G.
Harker.  Application date Octo-

ber 22nd, 1937. No. 502578.

the value of °

effected by bringing selected con-
densers or inductances in or out of
circuit, as the cylinder K is
rotated.

W. A. Beaity.
date September 4th, 1937.
505170.

Application
No.

hollow rod, along the axis of
which runs a heating element.
Each of the emitting strips is con-
nected by a separate lead to its
own section of a potentiometer or
delay metwork, -so that each  is
controlled in the sequence re-
quired for multiple-spot scanning.
J. D. McGee. Application date
August 23rd, 1937. No. 502796.
O O S ) (o]

PREVENTING ‘ NIGHT
EFFECT

NE method of avoiding the so-

called night effect, when tal-
ing bearings on a distant trans-
mitter, is to work on short
‘“impulse *’ signals which are re-
peated at a rapid rate. The DF
receiver is then arranged so that
it accepts the first impulse to
arrive, i.e., the one that travels
along the ground, but is made in-
operative before the space-wave
impulse can reach it, . after reflec-
tion from the Heaviside layer.
This necessitates that the receiver
be cut out.at intervals which
synchronise with the frequency of
the transmitted impulses.

The specification describes an
aircraft installation of this kind
adapted to be used for ‘“ homing,’’
where it is also necessary to re-
verse the frame aerial input, at a
fairly rapid rate, in order to indi-
cate to the pilot whether or not he
is keeping on a straight-line

course.
Telefunken Ges fiir Drahtlose
Telegraphie m.b.h. Convention

date (Germany), February 4th,
1937. No. 504060.

The British abstracts published
here are prepared with the
permission of the Controller of
. H.M., Stationery Office, from
specifications obtainable at the
Patent Ofice, 25, Southampton
Buildings, London, W.C.2, price ~
1/- each, :
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SHORT WAVE
REGEIVER AND
TRANSMITTER
COMPONENTS

The complete range of components for any
“ Wireless World ” constructional equipment invari-
ably can be supplied from stock by Webb’s Radio
who claim to hold the greatest and most varied
supply of specialised short wave equipment.

Write for Catalogue W.2—Post free 2d.

e

Birmingham Depot :—41, CARRS LANE

THE HOME OF THE
SHORT WAVE ENTHUSIAST
14 SOHO ST., OXFORD ST., W.1

Telephone : Gerrard 2087
Phone : Mid 5669

Wireless :
- World

Advertisements T

Wireless World ] ‘ -
MAGNETIC TELEVISION RECEIVER

RECEIVER KIT “A” ¢ £3-10-6 or 14/9 down

Balance in 12 monthly payments of 14/9.
Comprising all specified parts for Receiver only and including all coils and
ready drilled chassis assembly. Less valves.
10 specified valves £4.13.0 cash or add 8/- to Receiver Kit *“ A ”’ deposit and
payments,

TIME BASE KIT “A” A% £10-2-30r 17/6 down

and 12 monthly payments of 17/3.
Comprising all specified parts for Time Base and including chassis and tube
mounting, special Baird complete Scanning kit, but less valves and Magnetic Tnbe.
5 specified valves £1.15.0 cash or add 3/- to Time Base Kit “ A *’ deposit and
payments. Specitied Baird Tube, cash £9.10.0. (Special terms arranged when
obtained with kit.)

POWER UNIT KIT A" E £8-16-6 or 15/3 down

and 12 monthly payments of 15/3.
Comprisingallspecified parts for Power Unit, including Partridgemains transformers
and smoothing chokes, baseboard, blocls, drilled panel and cover, but less- valves.
2 specified valves £1.9.0 cash, or add 2/6 to Power Unit deposit and payments.

Detailed Kit price list on request

KIT BITS. Supplied in above Kits. ° TELEVISION

Peto-Scott spccified set of 7 Coits ... £2 12 & |Rececivers. All makes

Peto-Scott specified Receiver complete available from Peto

Chassis Assembly <. .. .. £2 5 0 |Scott on most con-

Peto-Scott specified Time Base Chassis venient easy-payment

and Tube mounting ... ... .. £019 6 |terms.Letusdiscussthe

Peto-Scott Power Unit Baseboard, Panel, matter with you! Please

: Blocks and perforated zinc Cover £1 5 @ [makea point of calling
Specified 2-yd. length of Domestafiex £0 4 0 [atone of our Brauches.

New Best-Seiler

TROPHY 8

Communication Receiver

This 8-valve A.C. communi-
cations tvpe receiver with a
wave-range of 7 fo 550
metres (continuous), is par- f§
tieularly recommended to

those ‘“\Wireless World ** §
readers’ who require—and [
at the same time realise the [
necessity for the possession
of—a special set for reliable
short-wave reception. The
TROPHY has RF on all bands, employs bandspread tuning and refinements
such as switchable AVC and BF and Pitch control. Stand-by switch and ’phione
jack are incorporated. The TROPHY 8is intended for use with a separate ‘PM
type speaker. An excellent performer, all-Britishk and available at reasonablecost.

TERMS. 15/6 deposit and 18 monthly pavments of 15/6.
GUARANTEED 12 months, including all valves. PRICE GNS.

77 (W.W.18) City Road, London, E.C.1. Tel. Clissold 9875
PETO SCOTT Co. Ltd., 41 (High o S e M L

May we send you details also
on-Trophy 3 _and 6-valvers
and Preselector ?

e

A Good Ti

ELECTRIC SOLDERING
IRON

LOOK FOR:—

PROTECTION OF
WINDINGS
AGAINST

FLUX FUMES
AND MOISTURE.

THIS IRON HAS

HERMITICALLY SEALED

EFFICIENT HEATING ELEMENT
HEAT GIVING PERMANENT
CONDUCTION PROTECTION AND
CONTACT ‘MACHINED
TO TIP. VALVE-FACE
BEVEL FIT
CONNECTION

TO COPPER TIP
IT,S A FOR QUICK CONDUCTION

STANLEY

Sendfor folder SW for other good points about it.

E.P.Bx

SOLE COMNCESSIONAIRES

RRUS, LTD

36 UPPER THAMES ST., LONDON, E.C.4

¢ Radio Data Charts,” A Series of Abacs.

i CUNBFNSERS

RADIO & GENERAL USE
B.I. CONDENSERS for Radio

Receivers, Battery Eliminators,
Smoothing Circuits, etc., are made in
several different types to suit the
various uses for which Condensers are
required in comnection with Wireless
circuits.

"T'hese Condensers are the result of 36
years’ experience in the manu-
facture of all kinds of Condensers
from the smallest sizes up to
those weighing more than 2 tons.

In addition to the Standard
Types, B.I. Condensers can be
supplied in special forms to suit
manufacturers’ requirements.

The {Hustration shows Type 212

recommended for use with
eliminators,

BRITISH INSULATED CABLES LTD.

Cable: Makers and Electrical Engineers

PRESCOT, LANCS.

Telephone No.: PRESCOT 6571.

London Office : SURREY HOUSE, EMBANKMENT, W.C.2

_Telephone No.: Temple Bar 7722

Post free 4/ 10.
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CLASSIFIED ADVERTISEMENTS

NOTICES

THE CHARGE FOR ADVERTISEMENTS in these
columns is

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

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

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

ADVERTISEMENTS for these columns are accepted
up to FIRST POST on MONDAY MORNING ({previous
to date of issue) at the Head Offices of *‘ The Wireless
‘World,” Dorset House, Stamford Street, London, S.E.1,
or on SATURDAY MORNING at the Branch Offices,
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Nnvxgahon Street, Bu'mmgha.m 2 ;' 260, Deansgate,
M 33 268, Renfield Street, Glnsgow, c.2.

Advertisements that arrive foo late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be sirictly prepaid.

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

Postal Orders and Cheques sent in payment for adver-
tisements should be made -& Co. payable to ILIFFE
& SONS Litd., and crossed <= ~—"- Notes being
untraceable if lost in transit should nof be sent as
remittances.

All letters relating fo advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

The propriefors are not responsible for clerical or
printers’ errors, although every care is taken to. avoid
mistalkes.

I:EW RECEIVERS AND AMPLIFIERS

*
DE%?(I)’%.I”ER'S “ CHALLENGER RADIO CORPORA-

SEND 2d. Stamp for Handsome Illustrated Catalogues
Telling of Our Superb Range of Guaranteed Re-
ceivers; direct public sales policy {saves you 40%), most
exceptional value on the .market; a T.R.F. Midget
(ivory), at 65/-; the Challenger 444 12-valve, 5 wave-
bands, with all refinements, complete with 12in. P A.
speaker, weighing 231b.,, at 15 gns.; 5-valve car radio,
medium and long wave, with opress-bution tuning
{motorised), at 7 gns.; up to an 18valve Luxury General
Purpose 'I'win Chassis, lhaving volume expansion, variable
selectivily, beat oscﬂlatm, 6 bands, 4%2,100m., 16
watts undistorted, band spread (2 sets of 3 gang' con-
denser), provision for headphones, P.U. and ext.
speakers, complete with T>.A. Jensen speaker, weighing
23 1bs., at £27/10; any known American valve, 1o matter
what the listed price, from 1923-40, 5/6 each; also
American P.A. speakers, cabinets; aund, lastly, the Chal-
lenger 6-valve A.C. tuning unit, 5 bands, 6-2,000 metres.
Note: All Challenger receivers are ready for_ use with
television sets. The mains- battery&mrtable 5-vidlve super-
het, as recommended by various authorities, for
use on car (it is suppressed specially for this), home
A.R.P. shelters, boats, ete., ete.. weight 20 Ibs. Tess
batferies 13 lbs, the hatteries are not in use when on
mains, price £8/10. Hours of business 11 a.m. until
9.30 p.m.

EGALLIER'S ‘‘ CHALLENGER RADIO CORPORA-

TION.” 31, Craven Terrace, London, W.2. Padding-
ton 6492. Nealest points Lancqster Gate and Paddington
Tube Stations. [8700

R.

RADIO CLEARANCE, Ltd,

63, Iigh Holborn, W.C.1. 'Plone: Holborn 4631.

GUTIIMAN McMurdo Silver Communication Receiven

‘VE arc Sole Distributors for the United Kingdom of
Above Product.
CIRCUIT Superhet., with double regenejation obtained
at signal irequenry and also at intermediate fre-
quency. As a result, very high sensitivity and ‘selectivity
are obtained,
ONTROLS.—R. meter, silencer, tone, aerial trimmer,
A.F. gain selectivity, beat oscxllatcr recelversend
A.V.C. B.O., on/off; assembled with valves but unwired,
£17; wired and aerial tested, £18/18
BRITISH BELMONT.

ECEIVERS and Chassis 8till Available from Stock;
as previously supplied.
RECEIVERS with valves; £7/7.
FOR One Month Only.—Chassis with valves, £5/7/6,

R.ADIO CLEARANCE, Ltd.. 63 High Holborn, W. C i
E Telephone ; Tolborn 463 [8680

** Foundations of Wireless,”’ Second Edition. 4s. 6d. net.

" A Chassis of Exceptional Value!

MODEL R.F.96 8-STAGE

ALL-WAVE RADIOGRAM CHASSIS

Incorporating R.F. AMPLIFIER,
3-Stages of A.V.C. and corrected 3] watts output.

Complete - with Matched M.C. -Speaker.

PRICE £8.0.0

17.9—50, 200—550, 1000—2000m.

Accurately ganged and ready to switch on, this Chassis

has Extension Speaker Sockets, Gramophone Switch

separates. Amplifier from H. F side and Volume

Control operates on both Radio and Gramophone.
Guaranteed |2 months.

DEMONSTRATIONS daily till 7.30 p.m. Saturdays ill 5.30 p.m,
— —

ARMSTRONG MANFG. CO-:

WARLTERS ROAD, HOLLOWAY, LONDON, N.7.
(Adjommg Holloway Arcade
o "Phone : NORth 3213

BOOKS ON WIRELESS

Write for complete list to

1liffe & Sons Ltd Dorset House; Stamford St., London, $.E.1
Wow.L

0 TRANSFORMERS

have been evolved by 2
scientific research. The
many articles by Mr,
Partrldge that have
appeared in this journal
and elsewhere show that
the claim to specialized
expert knowledge is no
idie boast.

Send your
enquiries to ;—

B.Sc, AMILEFE.

=
Dean /Manley st., London, S.W.1.

Phone : VICtoria 5035.

King’s Bldgs.,

NUMBERED ADDRESSES

For the - convenience of private advertisers, letters
may be addressed to numbers at “ The Wireless World **
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, cfo ““ The Wireless World.”
All replies should be addressed to-the Box number
shown in the advertisement, cfo * The Wireless World,”
Dorset House, Stamford - Street, London, S.E.1.
Rmders wlto reply to Box No. advertisements are warned

3 es through the post except in
registered mvelopes. in all such cases the use of the
Deposit System 1s recommended, and the envelope should
be clearly marked ** Deposit Departmmt."

& DEPOSIT SYSTEM

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

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage.is paid by the buyer,
but in the event of no sale, and subject to there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
1/= 15 charged; on transactions over £10 and under
£50, the fee is 2/6 over £50, 5/—. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to Iliffe & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise-
ments and receive no answer to their enquiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct fo an adverbiser, stamp for return
should also be included for use in the event of the

Y} mn ptov]ng ful

NEW RECEIVERS AND AMPLIFIERS

MAZING_Oﬁer.——Famcus 7-valve push button- 1939
models 'in makers' sealed cartons, listed 13Y% gns.;
£5/19/6; list free—Shippers, 18, Cmporatlou St., Mpn-
chester. (0639
RMSTRONG Co.—After many  years at our old
premises at Camden Town we have removed to a
new building in Warlters Rd., Holloway, N.7 (see dis-
played advertisement).
ARMSTRONG Amplifier Division Has Removed to New
Premises at 94, Camden Rd., N.W.1. Enquirics
for High Fidelity amphﬁers and sunple feeder units should
be nnde io this address. Catalogues of . this apparatus
will be forwarded free to those interested.

ARMSTRONG Co. (Amplifier . Division), 94, Camden
-~ Rd., N.W.1. . [8518

USED SETS FOR SALE
ARMSTRONG

RMSTRONG 17 Gn. 12-valve Chassis, 5 waveband,
perfcet; #£9; test report “W.W.” 5/1/39.—Hard-
wicke, 29, W d.rwlck Av., Crosby. Lancs. 8

G.E. Radioforte
G.E Radioforte American Beamoscope Console, push-
button, enclosed anti-static aerial,-acclaimed world’s
most beautiful 1eceiver, listed 63 gns.,, new, unwanted;
£28/10.—Tower House, 78, Westmoreland Rd Bromley.

[8685
HALLICRAFTERS

ALLICRAFTERS Bky Chief 7, 14-550 metres; £4,
near cffer.—2, Southdown Rd., Portslade, Sussex.

[8692
McMURDO

RITISH McMurdo Silver Model 15-17, new 1938
chassis, with speaker, listed 43 gns., unused; £22/10
cash.—A.C.8. Radio, 186, Gray s Inn Rd W.C.1. {0640

MIDWEST

19 39 Midwest 15-valve A.C. -D.C.. 200-50. 6 wave-
bands, 5 to 1,500 metres, in beautiful walnut
console cabinet, list £45 price £20; 16-valve A.C.
200-50 Amerman Midwest, 5 “"web"mds in walnut con-
sole cabinet, £14,
E\IRYS 72, Wellington Av., Stamford Hill, N.15.
Stamiord LIill 2907. 8697

R.G.D.

R (‘1 D —Latest Console all-wave superhet, listed
ST, ~« 23 gns.; bargain, £12/10.—Bray, 763¢,
Finchley Rd., N.W.11. Speed\\ell 9633. [8704

SOUND 'SALES

OUND SALES " H.F. Tuner. 6w. amplifier, £7/15}
radiogramophone, £11; G.12, equipped.—88, Bea.
consfield Rd., - Enfield Wash. [8682

W.W. Super Six

IRELESS World " Super Six, with Sound Sales
amplifier and feeder unit, perfect; £12/12.—
A.C.8. Radio, 16, Gray’s Inn Rd., W.C.1. [0641

Post free 43 11d.



Jury 131H, 1939.

CAR RADIO

193 Car Radios, complete with suppressors and
fittings, £4/10; push-button models, long and
medium, £5/17/6.
1939 Battery Portables, 4-valve, -with all dry bat-
leries; £5/5.
ENRY’S, 72, Wellington Av., Stamford Hill, N.15.
Stamford Hill 2907. [8698

19 39 Models from 4% gns.; 6 nevzv car aerials, from
9/6, . trade enquiries solicited; lists free.—
Shippers, 18, Corporauion St, Manchester. {0622

“ (VROSSLEY ” and “ Trav-ler BSets, latest models,

aerials and all  aceessories;” prices incomparable.—
Radio and Sound Equipnfint, 3, Lytton Close, London,
N.2. (8618

B ASTERADIO, Ltd., announce the New Masteradio:

- - Junior, the British-made car radio with press-button
tuning. 6-valve .circuit, long and medium wave-bands; fits
any car; price 10% gns., including aerial.

OTHER Models at 13! Gns., 16Y gns., and 2214 gns.
—Full details from Masteradio, Ltd., Newton St
London, W.C.2. ’'Phone: Holborn 2128-9. {8646

PUBLIC ADDRESS
A4

VORTEXION P.A. Equipment,
IMITATED, but unequalled.
‘VE Invite You te a Demcnstration.

A.C.~D.C. Dance Band Amplifier, 10 watts output, com-
plete in case, with moving coil ‘oicrophone, speaker
and cables, weight 221b., 12 gns.

-0.-20 15-20-watt Amplifier, 38-18,000 cycles, indepen-
dent. mike and gram.;  inputs and controls, 0.037
volts required to {vll load, outpnt for 4 7.5, and 15
ohms speakers or to specification inaudible hum level,
ready for use; 8'% gns., complete.
-P. 20 12.volt battery and A.C. Mains Model, as used
by R.AF., ouiput as above; 12 gns. 3

.C.-20, in portable ecase, - with Collaro motor, Piezo
- plck-up, ete, £14; C.P.20 ditte, £17/17,

5 WATYT Oiltput 6L6s, under 60-watt conditions, with
" negative feed back, separate rectifiers for anode
screen and hias, with better than 4% "regulation level
response, - 20-25,000 cycles, excellent driver, driver trans-
former, und output transtofmer matching 2-30 ohms im-
pedance electronic mixing for mike and pick-up with tone
control, complete with valve and plugs; £15.
OMPLETE in Case, with turntable, B.T.H. Pieco
pick-up and shielded microphone transformer; £20.
8 -WATT Model, with negative feed back; £25, com-
plete.
120-\\’ATT, Model with negative féed bhack; £40,

complete.
{)5 -VOLT 250 m.a. Full Wave Speaker field supply
~ unit; 25/-, with valve
A_LL P.A. Accessories in Stock; trade supplied.
ORTEXION, Ltd., 182, The Broadway,
5.W.19. ‘Phone: Lib. 2814.
- ARTRIDGE P.A. Manual’” [ree {o trade, from N.
Partridge, B.Sc., A M.I.LE.E., King's Buildings, Dean
Stanley St., London, S.W.1. [0631
UALITY Amplifiers and Mi¢rophone Egquipments for
Hire or Permanent Installation.—Harmony House,
116, Cambridge Rd., Snuthpor_t. [8505
AI\IPLIFYING Equipment, P.A. vans for sale or hire,
Booklet on request.—Alexander Black, Ltd., 55,
Ebury St, S.W.1. Sloane 6129. [0599

PUBLIC Address Contractors Can Hire P.A. Vans,
loud speakers, microphones and equipments of all
types from Hire Dept., Grampian Reproducers, Ltd., Kew
Gardens, Surrey.. Tel.: Richmond 1175-6-7, {0618

RIBBON Microphones, 7 models, from £3/19/6, Hlst
free; 15 watt high gain, high fidelity, 4 stage ampli-
fier for ribbon microphones, £12/10; 30 watt dilto, £18.
—Holiday and Hemmerdinger, Ltd., 74, Hardman 8t., Man-
chesters [8622

NEW MAINS EQUIPMENT

"§/ORTEXION Mains Transformers, chokes, etc., are sup-
¥ plied to G.P.O.. B.B.C,, LP./I.B. Why not you?

ORTEXION, Ltd. 182, The Broadway, Wimbledon,

London, S.W.19. Telephone: Liberty 2814. (8675

NEW LOUD - SPEAKERS

INCLAIR Speakers for All Types.—Alma Grove, Copen-
S hagen St., N.1. {0603

ET the Most Out of Your Set with an Epoch Loud
G' Speaker, the supreme reproducer. -
HALF'ORD RADIO, 31, St. George St., W.1,

OLE Manufacturers of Epoch Loud Speakers, output
transformers, etc., and also of the famous Halford
Phantom Radio Set. [0632
SAVE Pounds.-—1%d, stamp for list British and Ameri-
can P.A. Speakers. Example: P.A. unit with trans-
former weighing 231b.; incorporating curved cone, 47/-—
Degallier’s, 31, €raven Tcrrace, London, W.2. {8554

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

Wimbledon,
{8241

AUXHALL UTILITIES, 1632, Strand, W.C.2.—Rola
G.12 P.M. speakers, 62/6; G.12 energised, 50/-;

brand new with {ransformers. (8676

3 000 Speakers from 5/6 each, P.M. and energised
9 4in, to 14in., including several Epoch 18in.
—Sinclair Speakers, Alma Grove, Copenhagen St., lEI.l.

*“ Radio Laboratory Handbook,"

Wireless
World

——VORTEXION 15W—

Type CP20 AC and 12-OLT DC AMPLIFIER

=

THIS small Portable ‘Amplifier, operating

either from AC mains or |2-voit battery
was tested by “ THE WIRELESS WORLD,”
October Ist, 1937, and. has proved so popular
that at Customers’ demand it remains un-
altered - except that the output has been
increased to 17.2 watts'and the’ battery con-
sumption lowered to 6 amperes. Read what
“ The Wireless. World ”* said :—

“ During tests an output of 14.7 watts was obtained without
any trace of distortion 8o that the rating of 15 watts is quite justi-
fled. The measured response shows an upper linit of 18,000 cs
and a lower of 30-c/s. Its performance is exceptionally good.
Another outstanding feature is ita exceptionally low hum level”
whon A€ operated even. without an earth connection. 1n order
to obtain the maximum undistorted outpat, un input to the micro-
phone jack -of 0.037.volt was required. ~ The two independent
volume .controls enable one to adjust the,gain of the amplifier
for the same power output from both 8ources, as well ag super~
impose one un the other: or fade ant one and bring the other up to
fuil volume. The secondary of the output transformer is tapped

for loud ers or line i i of 4, 7.5 and 15 ohma."”

ACand’I2-volt' CHASSIS with valves, ecc. £]12 |2 0
Or in Rexine Case with Collaro Motor,

Piezo P.U.‘and Mike Transformer. ..., £|7 17 0
AC only CHASSIS with valves, etc, ... £8 18 6
Or in Rexine Case with Collaro Motor,

Piezo P.U. and Mike Transformer....,. £i4 0 (1}
Gauze Case for either chassis 12/6 extra,
SEND NOW FOR FULL DETAILS.
Vortexion Ltd., 182, The Broadway,

Wimbledon, S.W.19. >Phone: LIBerty 2814.

ro SERVICE MEN

WS  Barzain Offer!!!
‘ A SERVICE KIT
ror 1776

This Service Kit comprises:
4 YOLUME CONTROLS,
20,000, 50,000, + meg., + meg. .
7 RESISTORS. Assorted, colour coded resistors,
4 to 3 watts.
DOZ. CONDENSERS. Assorted tubular,
electrolytic and mica condensers.
1 STEEL CABINET. A very useful steel cabinet
with partitions for above, screws, etc.

VALUE £4 for 17/6

KIT No. 2 comprising resistors and condensers only, as
above, 12/6 ! i

KiT No. 3 comprising volume controls and cabiuet only, 6/6,
SPECIAL OFFER !!! o -

Tully shrouded Transformers by America’s largest manufacturer. While
they last.

Al 230 v. primary and fully impregnated.
T28708-—375/375 v. 150 m/A VA, 2.

5

T19610—35 GA. 12/6
T7236—3 v. 120 mfA., VET. 4A. 5V34 106
T7326—3b0/350 v. 100 m/A., 6.3VCT. 3A. 573! 8/6
T7307—350/350 v. 80 m/A., 6.83VCT. 3A. 5V3A 71_6
T7000—320/320 v. 80 m/A., G.3V44A. 5V3A .. 716
T6025—320/320 v. 88 m/A., 2.5V6A. 5V3A .. ~ 718
T464919—10V4A Primary Lapped 110-250 v. 5/6
T1113AB—110/230 v. 500 watt Auto Transformer 29 /6
The following chokes sre interleaved and impregnated.

T7007—250 mfA., 135 ohms, 20-8 Hy.. cadminm shrouded. ....... 12:6
T7007A—150 m/A.. 250 obms, 30-12 Hy., cadmium shrowled 12/6
100 m/A., 20 Hy., 500 ohmas, unshrouded 411
GO nr/A., 15 Hy., 2600 0hma ... .viueuiiiiiniiiinanann . 111

RADIOMART 5505
G5NI (Birmingham) Ltd.

4a, HOLLOWAY HEAD, BIRMINGHAM

Pamphonic
AMPLIFIERS

Pamphenic Reproducers btd. (Associated with PYE Ltd.),
45, 8t. Pancras Way, London, N.W.1. -

'Phons : EUSton 1727,

]

Advertisements' 3-

TRANSMITTING APPARATUS

.C.8. RADIO specialists in short wave apparatus,
communication  receivers, including  Halljcratters,
National and R.M.E. transmitting equipment, valves and

components. Send for free catalogue- to A.C.S. Radio,
16, Gray's Inn Rd.,, W.C.1. Holborn 9894.5 G2NK,
Technical Manager. - [0550

G5 Nl.—The oldest and largest distributor of
¥ amateur equipnient, transmitting and receiv-
ing; short-wave catalogue, 1%4d. G5N1 70-page Manual,
7Y%¢d., post iree; authorised direct distributor for Collins,
National, R.M.E., Thordarson, Hammerlund, Bliley, Tay-
lor, Elmee, etc., etc.—44, Holloway Head, Birmingham.

: [0531
CABINETS

A CABINET for Every Radio Purpose.

CONVERT Your Set into a Radiogram at Minimuam

Cost; surplus cabinefs from noted makers under cost
of manufacture (undrilled); 30/- upward; motors at
wholesale prices.

& FIT-A-GRAM " Cabinet, 31 x 17 x 15; 21/-
NDRILLED Table Console and Loud-Speaker .Ca_binets

irom 3/6. : -
NSPECTION Invited; photos loaned to country cus-
tomers. 3
- L. SMITH and Co., Ltd., 289, Edgware Rd., W.2.
Tel.: Pad. 5891, Y {0485
LEAJ.!.ANCE Sale!! — Radiogram and television
cabinets, prices slashed! 10 gns. worth for 50/-!
5 gns. worth for 20/-!—Write, wire, ’phone or call,

Camea Co_., 23, Denmark St., W.C.2 {(Tem. 5900.) [8527

DEGALIAIER’S for the Finest ;Obtainable American

Cabinets, Table, Console and Radio Grams; .also
Record Changers, 5 gns. Send 1%d. stamp for reprints
{from actual photographs.—Degallier’s. 31. Craven 'Terrace.
Lancaster Gate, London, W.2. Paddington 6492, 18553

DYNAMOS, MOTORS, ETC.

LL Types of Rotary Converters, eleclric motors, hat-
tery chargers, petrol-electric generator sets, ete., in

stock, new and second-hand.
.C‘»I').C. Conversion Units for Operating D.C. Re-
ceivers from A.C. Mains, 100 watts output, £2/10;

150 watts output, £3/10.

D, 46, Farringdon St., London, E.C.4. Tel.:
N [0518

I.iollborn 9703.
ROTAX Converter, type E.k 100 to 300 volts D.C., 120
m.a., new 1935, list price £19/10; accept #£6.. Box
405, ¢/o The Wireless World. [8684
ELECTRADIX Rotary Converters for A.C. Radios on
D.C. Mains; alternators 50 to 500 cycles; mains
motors and motor generators for 1 to 600 cells; petrol
e]:?gé’zes and switchgear.—218, Upper Thames St., London,

{0619
RECORDING EQUIPMENT

ALL Recording Discs and Materials in Stock, tracker
units, £4/7/6; recording motors, £3/17/6.—Write
for further details, Will Day, Ltd., 19, Lisle S8t., W.C.2.

[0595
VALVES

ALL Types of American Tubes in Stock of Impex and
Arcturus makes at compefitive prices. :

‘VE Can Also Supply a Full Range of Guaranteed Re-
placement Valves for Any British non-ring. Ameri-

can or Contiqental type at an appreciably lower price.

SEND for Lists of These, and also electrolytic condensers,
line cords, resistances, etc.

CHAS. F. WARD, 46, Farringdon St., London, E.C.4.

Tel. : Holborn 9703. {0452
A_MERIC_AN 2/9; 1,000 nonring British, from 1/9;
bargains galore; lists {ree.—Shippers, 18, Corporation

S8t., Manchester. foso7
METROPOLITAN RADIO SERVICE.—Special offer.

American valves, in makers' cartons, 3/- each,
Qctals 3/6 each; American valves, first grade, in all
types; trade supplied,—1021, Finchley Rd.,, N.w.11.
Speedwell 3000. {0436

ELECTRICAL EQUIPMENT

1— and 3-phase Motors, !4 to 5 h.p., surplus stock, first
class condition.—'l'el. : Reliance 1693. Basco Elec-
trical Service, 18, Brixton Rd., S.W.g. fo642

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

PREMIER. SUPPLY STORES.

PLEASE See Our Displayed Advertisement on page 5.
[0488

GARRARD A.C. Record-cliangers. Model R.C.4da. plays
eight 10- or 12-inch records, brand new; £5/5,

ENRY'S, 72, Wellington Av., Stamford Hill, N.15.
Stamford Hill 2907. 18699

YALLS RADIO, 280. High Holborn, London, W.C.1,
offer new goods, post free.

ELLIPTICAL Speakers, Celestion, suitable Ekco replace-

ments, 750 and 1,250 ohms, less transformers, speech

25 ohws, new, handle 8 watts, carry up to 120 m.a.; 5/6

each.
A_MPLIFIERS, A.C. 200-250v. output 16 watts A.C.
from pair 6L6 push pull, 3 stage, ample velume for
driving extra speakers available. Complete with valves,
and pair eof elliptical speakets, wired up ready for use;
72/6, carriage paid. -
PEAKERS, pairs, brand new, elliptical cone spealkers,
made by first class firm, quality of reproduction out.
standing, push-pull pentode transformer, fiels 325 ohm
for smoothing choke, 8,600 as bleeder, circuit available,
handle 10-15w.; 14/- pair—Ryalls Radio, see above. [8374

R OTHERMEL £4/4 Pick-up, 30/-; AF.7, O.P.M.1, Var-
ley D.P.14, 10/- each.—55, Clovelly Rd., Bexley}:i:eatglé
' 86!

Price 8s. 6d. net. Post' free gs;
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COMPONENTS —SECOND-HAND
CLEARANCE, SURPLUS, ETC.
R.

RADIO CLEARANCE, Ltd.,

63, High Holborn, W.C.1. 'Phone: Holborn 4631.
SPECIAL Offer During July.

ROTHERMEL Piezo High Fidelity Speakers.
MODEL R.95, 7in. cone, will lhandle 5 watts; 9/11.
MODEL R.105, 10%in. cone, will handle 6 watts; 11/6.

ABOVE Can be Used in Conjunction with Existing Mov-
ing Coil Speaker, connect across primary of speech
transformer; to use independently a choke must be con-
nected between the receiver or amplifier output; in the
event of push-pull, connect to the 2 anode terminals of
output transformer, ignoring C.T.
.C.C. 8 mid, 450-volt Working Wet Electrolytics, can
type, one-hole fixing; 1/6 each. ]
OLAR Y and 4 Resistances, good selection; 4/6 a
£ross,
HILCO American Mains Transformers, 200-250 volt, 6.3
volt 3 amp., 5 volt 2 amp.; 7/6 each.
OLAR N.S.F. Tubular Condensers, our selection; 4/6
gross,
LESSEY 8 Mfd. Can Electrolytics, 350 volt working,
7d. each; 6 mid. Can Electrolylics, 450 volt working,
8d. each.
RAHAM T'arish 0.001 and 0.002 Mica Condensers; 8d.
dozen.
RAHAM Farish- Short Wave Valve-holders, ceramic
type, 4-pin; 3d. each.
RAHAM Farish Grid Leak Holders, 6d. dozen; pot
dividers, wound on glass, 150 and 350 ohm., 3d.
each; pilot bulbs, 6.3 volt 0.3 amp., 3d. each.
BULGIN Grid Caps, screened, 4d. each; DBulgin
8.1>.8.'I' twist- switches, 6d. each; Bulgin' D.P.D.T.
twist switches, 9d. each.
9-WAY Group Boards, 4d. each; 5-pin reversible valve-
holders, base board or chassis, 3d. each.
RADLEY Ohm Volume Controls, with switch, 600,000
ohms; 8d. each.
I 25 Mfd. 25-volt Tubulars, 4d. cach; B.I. 4 mid,
200-volt tubulars, 5d. each; 2-piece valve cans., 6d.
each; rubber grommets, small, 3d. dozen.
ULGIN 30-watt Mains Resistances, tapped, . 195-250
volt; 2/- each,
LL Orders Over 5/- Carriage Free; under this amount
sufficient postage must be included with order.

ALL Enquiries Must Enclose .11/1(]. Stamp.

10 CLEARANCE, Ltd.. 63, High Holborn, London,
A]%’V.C.l. “Telephone: Holborn 4631. [8681

ADIO SUPPLIES, the cheapest mail order house in
R the country, score again with another spectacular
purchase. d

HE Latest 1939-40 Crossley 10-valve Receiver, five
T wavebands, covering 7 to 2,000 metres, including
television sound, 10-watt beam power push-pu'll output
stage, seven push buttons for automatic tuning. large
slide-rule type dial calibrated with boldly printed station
names in colour, illuminated waveband indicators, slow
motion manual tuning, full A.V.C.. band pass LF.s, 10in.
auditorinm speaker, cathode ray tuning indicator, a bean-
tiful, massively built cabinet finished in selected veneers,
{o harmonise with every modern furnishing scheme, all
in sealed carton; £8 each.

19 3 Emerson Midgets, five-valve superhets, Jong and
medium wave, 100-250 volt work-
ing, very powerful, all in sealed carton; :£3/5 each.
1939 ' Automatic® 5-valve Car Radio, fits any car,
easily installed, 6-volt - operation (medium
wave), £3/15/6; medium and loug wave, £4/10/6.
939 “Tray-ler ” 6-valve Car Radio, 6-volt opera-
1 tion, push buttons (medinum wave), £4/10;
(medinm and long wave), £5.

UST a Few Brand New '‘ Weston " 5-valve Car Radios.
2 wavebands, push buttons, 6-volt operation; £4/5
CACHNS .

NY of the Above Car Radios, for 12-volt operation,

3/6 extra.
= OLLARO " Automatic Record Changers, brand new,
sealed carton; £4/15.

OLA Glz P.M.s, with multi-ratio output trans-

formers, sealed carton. £2/12/6; Rola 8in. P.M.s,
with matching transformer, 8/- each.

ECCA Mains Transformers, 200-250 volt input. 350-

0-350v., 120 m.a. secondary, 4v. 2,5 amp, 4v.-7 amp,
13v. 2 amp., brand new; 3/--each.

RAND New Midget 4 m.l.d. Condensers, 350-volt

working, cardboard case; 3/- doz.

ADIO Record H.F. Pentodes, equivalent to Mazda,
. A.C.V.P.I, boxed, 3/- each; Belmont 80s, 1st grade,
boxed, 2/3. ]

TTPUT Transiormers, Magnavox and- Blue Spot. 1/9

each; Centralab pots, long spindle, 10,000, 50,000,
and 1% meg., less switch, 1/- each.
3 Only.—Ever Ready 4-valve all-wave A.C. Receivers;
£1/17/6 each. "

G.E.C. 1938 Model 5-valve Superhets, all-wave, A.C.,

a snip, £3/5; 2 Ultra 115 1938 model 4-valye super-
hets, A.C., all-wave, £3/5.

Phileco 471 1937 Model 4-valve Superhet, A.C., all-
1 wave, £2/12/6; 1 Philips 794A 1937 model 5-valve
Superhet,” A.C., all-wave, shop soiled cabinet, £3.

LI: the Above-mentioned Sets are Complete with
Valves, and in cabinet in periect working order.
ORDER Early and Save Being- Disappointed; a suitable
amount must be included to cover postage, etc.

R,ADIO SUPPLIES, 22, Faraday Ave.{ Manch(_zstfg, 8.

Tel. : Col. 1261, 695

“‘ Wireless Direction Finding,”” Third Edition.

Wireless
World

ELECTRADIX =

MORE SPECIAL CLEARANCE BARGAINS

45 gau. Eureka 10 m.a. enamelled Res. Wire, ‘108 ohms per vd., ¢ Ib-
approx., 300,000 ochms, 3/- for } Ib. reel; 36 gau. enam. ditto, 100 m.a.r
% 1b. approx., 8,000 ohms, 1/- ; 33 gau. enam. ditto, } amp., 1/- per } tb.
reel ; 29 gau. enam. ditto, 1/- per { Ib. reel; 27 gau. enam. ditto,
4 amp., 10d.

BARE Res. Wire, 48 gau. Nickel Chrome Wire, 700 ochms per vd., 8/- per
ounce; only 4 1b. left. 5 ib. of Heating Strip, chrome, of X 16 thou.,
2/8 per { Ib.

SLIDER RES. KIT, for Home Rheo Constructors, 250 wath size, porcelained
steel tube, 24in. X 6in., two cast end brackets, slider-rodb rush and guide-
handle, nuts, ete., ready for assembly, all new, 5/-. Oxydised Resistance
Wire, 4,800 ohms of 100 1n.a., 5/, or any of six other gauges up to 110 chms
for 2 amps., §/- reel.

METER MOVEMENTS. Full size, moving coif, P.M., for adapting home-
made multi-range testers. For 3in. or 4in. dials, 5/-, post 1/-.

G.P.0. TYPE B TELEGRAPH RELAYS, with platinum points, 7/6.
Silvertown, Horizontsl Qalvos., two jewels, B/-, post 6d. Vertical needle
G.P.0. teleg. Galvos.,, 4/8. Weston 2in. dial centre-zero ammeters, read
1 amp. to 15 amps., 5/~

8/9 Post Free.  yILIIAMMETERS. 8 m.a.back of panel iluminated
milliammeters. Skeleton type, 970 ohms D.C. with
plain scale and 1lin, needle with mica panel, back lamp
and bracket. Great bargain at 8/ post free. Bulgin
Midgets, 8 m.a., 6/-. S8ifam, 1%in., 10 m.a., 8/6.

HF. AERIAL RADIATION METERS. Flat panel,
24in. dial, Hot wire, 0-500 m.a., 7/6 ; 0 to 2 amps.,
12/6 ; 3in. dial ditto, 0-1 amps., 1/-. Panel 4in. dial,
3 amps.,*£1/10/- ; 7in. dial; 2 to 15 amps., £1/15/-.

A.R.P, POCKET HEADPHONES, W.D., all leather headband, strap and
cords, 2/6 pair. 120 ohmg, with aluminjum headbands, 2/8. 4,000 ohms,
416. House and Office Telephones, wall and table, 10/~ and 15/- each.
Unbreakable Telephone Wire, 15/- per } mile.

SPARK OR IGNITION COILS. Remy Plain 4, 6 or 12 v. for spark, 3/6.
ONE HUNDRED 10 -watt Moving Coil Mazuets by Darwin. New d-claw
4} 1b. weight, 4/- each, post 1/-. o

5,000 RESISTORS, } and 1 watt, .01, .025, .03, .1, .5 and 1 mez. Glass
vacuum, wire ends, worth 1/- each, at 1/- per doz., or 9/~ gross.

400 VARIABLE CONDENSERS, single .005 mfd. Tekade, 1/3. .005 S/W
Formo, 2/-. - 2-gang, 2/6. 3-gang, 3/6.

FIXED CONDENSERS for. odd smoothing jobs, 5,000 Mansbridge 1 mfd.
Condensers to clear at 2/~ doz., 20/~ grosa.

200 EARTH ground spikes for radio or tclephones, 8d. cach, post 6d.,
or §/- doz., carr. fwd.

60 NEW 3-VALVE unwired Battery Sets with oak cabinet, aluminium
panel, lettered, fitted 2 varia. condensers 13 X 7 X 6. Suitable A.R.P.
valve or crystal set, 10/-. 2/- post and packing.

TRANSMITTERS. Aircraft 2-valve, old type, R.A.F., with valves, 17/6.
Field Transmitters, old Army type, 1 and 2 valve, portable, totally enclosed
with Valves, folding key and acrial meter, 40/-. Sullivan variable R.F.
induetances, 7/6. “A.C. Hand Generators, P.M., geared drive, 80 volts,

20 m.a., 5/-,

100 ELECTRIC DRILL STANDS. Massive Wolf Geared rice and fall
with counterweight. Suitable large or. sniall machines, /6, carr. fwd.
200 TRUE-TWIN CAMERASCOPES, 2 lens viewers, 1/~ post free.
MORSE PRACTICE SETS, No. 3, with key buzzer and lamp for sound and
visual, line plug, ete., 7/-. Sound Type, 1A type key and buzzer, 3/-.
Visual Type 24, key and lamp, 2/-.
ALUMINIUM PANELS for Tr it nd ivers, or front.
Heavy gauge flat and true, enamelled one side, hlack or brown, 18 gauge,
12in. x 12in., 3/-; 16 gauge, 3/10; 18 gauge, 1%2in. x 1fin., 4/6 ;
16 gauge; 58 ; 18 gauge, 18in. X 18in., 5/6 ; 10 gauge, 6/4. Black
Paxolin 2and Ebonite Panels, all sizes from 24 x 24in. Tubing and formers.
- MICRO-AMMETERS for small current Valve Volt-
meters, ete. Sensitivity, 0 to 50 microamps full scale,
moving coil, panel type, 2iin. dial. Reads direct
your signal strength on a crystal set. 1,000 ohmores,
£0 mV. def. Cheap. 40/-,

DIX MIPANTAS METER, 19/8. VALVE ANALYSERS, AC/DC, £5.
Cossor Ganging Oscillator, £12/10/-. Earl Webber Oscillator, £9/10/-
Baldwin Henlog Inductance Bridge, £6/10/-. Baldwin Mufer, £8.
Logohm, 70/-. VALVES for Transmitters; 40-watt AT10, 4/6.

MORSE or MUSIC. HOME SOUND RECORDING af Lower Cost Than Ever
The FEIGHT RECORDER fits any
Radiogram, positive drive, worm gear
and rack. Complete ready for use,
only 37/6. Super Feigh Fidelity Set,
42/8. Tracking Gear only 21/
Either 3/3 doz. metal blanks can be
used or the glass-coated aimplets,
10in., 3/- each.

Have you got our NEW SALE LIST ?
FREE for stamped addressed envelopa. Ag
GREAT BARGAIN in 5/- PARCELS. 10 Ib. of Servicing parts, resistances,
tubulars, micas, variables, wire, sleeving, vol. controls, coils, magnets,

ELEGCTRADIX RADIOS

218, UPPER THAMES STREET, LONDON, E.C.4
== Telephone : Central 4611 .

GENUINE
o ~Naphit
GRAMOPHONE NEEDLES

More than 2,000 playings from oneneedle,
a minimum of record wear, and greatly
improved reproduction: are obtained
from the new Walco Needle—price 12/-.
Order now or write for FREE BOOKLET
“SOUNDREPRODUCTION"’ from

(Dept. G), y
Canterbury Road, High Road, Kilburn, N.W.5

Price 255, nets

JuLy 137H, 1930.

COMPONENTS— SECOND-HAND

CLEARANCE, SURPLUS, ETC.

AUXITALL.—Hivac valves, all types.. Flat sheet alu-
minium, 12in.X12in. 3/-; 18inX18in. 5/6. -
AUXHALL—T.C.C. dry, 8 mfd., 2/6; 600v. aluminitum
containers; T.C.C. 600v. dry, cardboard containers,
8 mid., 1/9. -
VAUXHALL UTILITIES, 163a, Strand, W.C.2.—Ask
for free list; metal rectifiers, HT10 10/-, [1T9 8/-.
c {8677
MAINS RADIO DEVELOPMENT Co. Offer Tmmediate
Delivery, carriage paid, call mornings; telephone
Tudor 4046; stamp for list 227A. .
UBILIER Mica Tag Condensers, -0.00005, 0.0001,
0.0002, 0.0003, 0.0005 ps¥l.; 3d., 2/6 dozgn.
JRIE ' 1-watt ‘Colour Coded Unused Resistors, any size,
4 50 ohms to 5 megohms, your selection; 3d., 2/6
dozen; 2-watt, 6d.
ENTRALAB Latest Potentiometers, long standard
spindle, unused, all sizes, 5,000 chms-2 megohms;
2/-, with mains switch 2/3.
TUBULA.’L Ccndensers, 400-volt working, wire ends.
best make, 0.0001-0.05 mfd., 4d.; 0.1 mid., 4d.; 0.25,
0.5 mfd., &d.

CLIX Unused Chassis Valveholders, 5-pin, 7-pin; e

each; ail American sizes. 6d. each; best sleeving,

1%d yard. .

FIFTY Unused N.S.F. -, 1-, 2-watt Resistors, wire ends.
niarked, colour coded, 20 different useful sizes in

each parcel; 50 for 2/6 cnly,

MAII_NS RADIO DEVELOPMENT Co, 4-6, Muswell
Hill Rd., London, N.6. Tudor 4046. [8569

JOUTHERN RADIO, 46, Lisle St., Londun, W.C. Ger-
S rard 6653.—Stocks  of receivers :1m:1I ‘replacement
components, as previously advertised. [8548

BELLING-LEE Di-pole, reflector, masthead fittin
(slightly damaged), 120it. specia’l cable; cost 41, : s.g
35/-—Highcliffe, Bloomfield Rd., Bath. = . 4"'[5390‘

WAVE-BAND Tuning Packs for British Valves, aligned
and tested; 3-gang H.F., I'.C., battery or mains,
32/6 only; 465 K/C 1FTs, for above, 2/6 each.—S. A.
Radio, 293, Norwood Rd., S.E.24. [8694

REPAIRS AND SERVICE

< SERVICE with a Smile,”

AMERICAN Valves, spares, linecords, rewinds; repairers
of all types of American and British receivers.—
F.R.1, Ltd., 22, Howland St., W.1. Museum 5675. [0434

LOUD~SPEAKER Repajrs, British, American, any
make, 24-hours service; moderate prices.—Sinclair
Speakers, Alma Grove, Copenhagen St., N.1. [0590

GUARANTEED Repairs, Any Transformers, choke,
" motor armature, coaverter, dynamo, etc.; keencst
prices, immediate quotation, prompt, dependable service,
—Se'; below. .

-I'P. (LONDON TRANSFORMER PRODUCTS Ltd
Willesden, N.W.10. Willesden 6486 (3 lines). ik
[6892

MAINS Transformer Service, Repairs, rewinds, or
- construction to specification of any type, compeli-
tive prices and prompt service.—Sturdy Electric Co., Dip-
ton, Newcastle-on-Tyne, [0516

ETROPOLITAN = RADIO SERVICE,—Guaranteed

£ repairs to American and British receivers; .American
valves, service parts and rewinds; trade supplied.—1021,
Firchley Rd, N.W.1. Speedwell 3000, - [0425
EGALLTER',S ” Reliable Service With a Written.
Guarantee.” First class workmanship, lowest prices;

all British und American receivers; let American specialists
510 the job. 48-hour setvice. Degallier’s Lid., 31, Craven
Terrace, Loudon, W.2. Pad. 6492. (8552

EPAIRS to Moving Coil Speakers a Speciality: cones
R and coils fitted, fields altered; prlices, ifmc’:luding
eliminators guoted; lond speakers, 4/-; L.I. and output
transformers, 4/-, post free; guaranteed satisfaction; trade
invited, = estimates free; prompt service.—Loud-Speaker
Repair Works, 5, Balham Groye, London. Battersea 1321.

[0394
SITUATIONS VACANT

AIR MINISTRY.
DIRECTORATE of Technical Development.

PPLICATIONS are Invited for an Appointment as
Designer ab the Royal Aircraft Establishment,
South Farnborough, Hants, to take charge of a section
of a drawing office engaged in the design of aircrait and
ground communication systems; candidates should have
had ‘a good general education and technical training in
electrical and mechanical engineering; candidates should
also have had good workshops experience, including radio
design for production, and possess a knowedge of air-
craft communication equipment.

ALARY Scale: £350 a year, rising by annual incre
ments of £18 to £500 a year.

PROMOTION to Iligher Posts is Governed by Merit
as and When Vacancies arise; the appointment
will be non-pensionable, but the eatrant will be eligible
for consideration for appointment to a pensionable post
in the ecvent of a vacancy arising on the permanent
establishment.

REQUESTS - for the Necessaryv Application Form
Should “be Made {quoting Ref. No. A336I) to the
Chief -Superintendent, Royal Aircrait Establishment,
South Farnborough, Hants, enclosing stamped addressed
envelope; the closing date for the receipt of forms is
28th July. [8702

EXPERIENCED Final Tester Required.—Reply, stating
age, cxperience and salary required, Baird Tele-
vision, Ltd., Crystal Palace, Anerley Hill, S.E.19. [8689

ANTED, sales-service engineer. with established re.
{ailer, carrying Jleading _agencies; state experience,
salary expected.—Ewell Court Electrical, Ltd., 197, King-
ston Rd., Ewell, Surrey. [8696

XPERIENCED Television Servicemen Required for In-
door and Outdoor Work, only written applications
considered; state age, education, previous trade, experi-
ence and if owner driver.—G.L.C. Service Depot, Greycoat
St., Westminster, 8, W.1. {8687

Post free 255, od.
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When a neighbour bemoaned
= to ol ile,

“ My set crnckles all daj and
all night,”

Whitey murmured, Oh, yes,
That's your set's S.0.S.,

Just to tell yau zl s needing
FLUXITE

See that FLUXITE is always by you—in the house
—garage—workshop—wherever, speedy soldering
is needed. Used for '\v\ears in Government works
and by leading enginee.. =ud manufacturers. Of
Ironmongers—in tins, 4d., 8¢, 1/4 and 2/8.

Ask to. see the FLU'XI ~. SMALL-SPACE
SOLDERING SET-—compact but substantial—
-Complete with full instructions, 7/6.

Write for Free Book on the arf of “SOFT”
SOLDERING—and ask for leaflet on CASE-
HARDENING STEEL and TEMPERING TOOLS
with FLUXITE.

! TO CYCLISTS! Your wheels will NOT keep round and :
: trueunless the spokes are tied with fine wireal the cross- :
: ings AND SOLDERED. This makes a much stronger :
; wheel. It’s sunple—thh FLUXITE—but IMPORTANT

-is always ready to put Fluxite
on’ the - soldering job Instantly.
- A -little  pressure places the
right quantity on the right spot
and one charging lasts for ages.

Price 1/6 or filled 2/5.

ALL MECHANICSW 4 %

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD., Dept, W.W.;, DRAGON WORKS, BERMONDSEY ST., S.E.1|
- el S

KINGSTON

SURREY

UNIQUE OPPORTUNITY FOR A

WIRELESS TRADER

IN THE HEART OF THE TOWN

NEW BUILDING. PROMINENT POSITION
REASONABLE RENTAL

SOLE AGENTS

HEALEY & BAKER

SHOP SPECIALISTS

29, ST. GEORGE STREET, HANOVER
‘SQUARE, LONDON, W.1

TELEPHONE :* MAYFAIR 2965 (14 LINES)

FEW ONLY FOR QUICK DISPOSAL |
AUTOMATIO NMORSE CODE SENDERS
C.V. Patent. No practice or preparation is necessary for anyone—
even a child—to send immediately in any order perfect Morse signals
at speeds from 5—30 w.p.m. Will operate
buzzer oscillator or transmitter. 41 charac-
ters. International Gode. Fitted with high
grade buzzer and key for alternative manual
sending I ble to those I

INSTRUMENT COMPLETE 7/6. Post%d,
MIDLAND INSTRUMENT €O., 75, Grosvencr Rd., Birminghaw, 17

** Handbook of Technical Instruction for Wireless Telegraphists.”®

Y
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SITUATIONS. VACANT ]
AIR MINISTRY.

A_ERONAU’IICAL INSPECTION DIRECTURATE.

VAC-\NCIES exist fof unestablishéd appointments as
Examiners in the W/T and Instrument Branches.

Q UALIFICATIONS.

PPLICANTS - for - vatancies in' Instrument Branch
must  have good general education, theoretical
].nu“ledge of ph}sxcs and training in llght engineering
or instrumeut making. Candidates should bé able to
read drawings, understand spemﬁcahons and: use ‘micro-
meters and other types of measuring instruments. Tf
necessary, preferénce will be given to candidates having
3 goyd knowledge of thermometry and optical and pres-
£ure measuunw mstruments

PPLICANT: for vacancies in” W/T Branch. having the
following qualifications will veceive preference:
good general edncation, sound technical knowledge of
high Lrequﬂncy engineering equal to City and Guilds final
examination ‘in Radio Communications, practical know-
ledge »f modern W/T and electrical eqmpment Candi-
dawes should be able to read dnwmgs, undelstwnd._speu-
ficattons and wuse micrometers and -other measuring
instruments.

APPLICATIOVS from candidates previously declared
vnsuccessiul will be considered, provided the meces-
sary additional experience has been gained.

SUCOESSFUL candidates’ will bHe given. a period of
training in inspecétion as applied to these subjects,
not cxceeding three. months.

DURING training candidates will be regarded as on

probation aud paid at tlhe rate of £3710. weekly.
On satisfactory completion of the training. course they
will be appointed as Examiner and paid at £246 a year,
rising by inecrements of £12 if service satistactory: to
£337, except that the starting salary for entrants below
“the age of 24 years will e reduced by £12 for each
‘yvear l)elow that age, payable monthly in arrear.

_SUBSISTEN('E allowance at the rate of £1/5 weekly -

is payable whilst under training to married men
{and others with certain dependants) who normally re-
side outside the training centrs,

CANDIDATES must be prepared to serve in any part
ot the United- Kingdom and be willing to fly as
observers in . connection with their duties.

NORM.\L age limits 21-50 years. (Candidates between
50-55 years will he considered if they have had
‘previous mspec‘hmn experience,

ANDIDATES who on interview ifail to- quallfy for
the Examiner Grade may be considered for:—

AbSlST\NT Examiner. Salary scale £184 .£10 &246.

ASSISTA\T Examiners do not undergo trajning, but
are “appointed direct to an AILD. stafion . They

© may later become eligible for promotion to Exammer on

atta,mmg the, requisite standard: of efficiency, provided
they. are \ullmg to undertake the obligations required of
examiners as above.

APPLI(‘&TION must be.made on Form 786, copics: of
which can be oblained on -application (bv postecard
only) to:—The  Tnder-Secretary of State, Air Ministry
(ICS {Rec.42), Berkele) Square House, Berkeley Sq[uares

870

L&_IR MINISTRY.

.

A NUMBER of Vacancies' Exist for Technical Officers
and Assistants IT and IT1 at Various Royal Air

Force. Stations for Work in Connection with the De-

velopment, Installation and Maintenance of Wireless

Equipment,

TI{E Qualifications Regquired are:—

(A) EDUCATION to Degree Standard or Equivalent
:in Physics or Electirical Engineering, or a sound

technical training.

(B) WORKSHOP or lLaboratory Experience
Development of
ment.

A KNOWLEDGE of the Ope:m.tlon and Maintenance
of ‘Royal Air Force \Vneless Equipment Would be
an Ad\autage

SALARY Scales are:—

in the
Radio Communication Equip-

B 2 10.—'1‘echnica-1 Officers—£275x £18—£455x £25
. —£580 (men); £275XL12-£347x£18—

£464- (x£25—£580 in exceptional cases) (women).

B 2 11.—Assi§tants TI-£315x £12—£385 (men) ;
o~ £265Xx£12—-£315 (women),

B 212.—Assistants ITI—£130x£12—£214 (effici:
. ency bar); X#£12—£310 (men); £130x

£12—£214 (efficiency bar); X£12—£260 (women).

COMMENCING Salaries up te £455 (Men} and £347
{Women) for Technical Officer Appointment, and up
to £214 or above in execeptional cases for Assxstants IIT
according to qualifications and experience,

THE Appointments Will
First Instance,

be Non-pensionable in the

RLQUESTS for .the Necessary Form of Application
Should be Addressed to the Under Secretary of
State, Air Ministry (S.2.A/B.8019), Berkeley Square
House Berkeley Square, quoting Lhe appropriate refer-
ence number and enclosing a stamped addressed envelope.

[8701.

ADIO Valvs Deveiopment Engineer Required; appli-
: cants must have degree in physics or electrical en-
gineering, or previous experience; aptitude for design and
developmens work, and interest in 1mass production
methods.—Write, giving full particulars, to Cosmos Mig,
Co., Litd., Brimsdown, Enfield. {8669

Price 215. nets
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STOCKTAKING SALE

Special Offer of
ROLA G.12. SPEAKERS

G.12 P.M.’s with Transformer ... 57/6
G.12 ENERGISED 1,250 ohm or £,500 ohm field 50/_
with Transforrmer

Alf brand new and boxed.

SPECIAL . CLEARANCE dFFERS!

POTENTIOMETERS WITH SWITCH, §{ meg. } meg.,

20,000 chms and 10,000 ohms, 1/3 each

POTENTIOMETERS' WITHOUT SWITCH, 2 meg., 1 meg

1 meg., 400,000 ohms, 25,000 chins, 20, 000 ohms, 10, 000

ohms, 1/- each.

SPECIAL OFFER—CONTINENTAL MAINS . VALVES,

4v, AC Types, 5-pin only, AC/HL, AC/L AC/P, AC/SG

AC/VMS, AC/HP, AC/VHP, 2/6 each

2;” .18a AG/DC Types, SG. Var. Mu. SG. Power, HF Pen.,

2/- each.

U.S.A. Types, 24, 30, 41, 39/44, 35/51, 53, 56, 57, 58, 71,

77 78 85, q-\a, 2&6 ZAT "B7 BA7, 1"23 210, 250,

2 for 3/-.

TUBULAR CONDENSERS, .002, .0001, .0003 and .0005
mfd., 1/- doz. Your choice.

ELEGTROLYTIG CONDENSERS. Metal®Can. 8 mfd.

7

320 volts, 2 for 1/6. 8-+8 mf. 4756v.+10 mf 5H0v.,
2 for 2/6. 8+8 mf. 450v. 8 mf. 250v., 2 for 2/6.
T/GG DRY ELECTROLYTICS. S+8+4 mf. - 500v.,
2/- =4 g

MAINS . TRANSFORMERS — MANUFACTURERS'’

SURPLUS. 250--250 v. 60 ma., 4 v. 22,13 v. 1 a,, 3/6.

Huge Reduction in Prices of
TRIAD U.S.A. VALVES
from 2/3 each |
Send for NEW Price List.

* PREMIER SHORT-WAVE KITS,

Complete to the last detail including all Valves and
coils, as well as theoretical and wiring diagrams aand
lucid instructions for building and working. Each kit
is supplied with a steel Chassiz and Panel and uses
plug-in coils to tune from 13 to 170 metres.

1 Valve Short-Wave Receiver or Adapter Kit . 17/6
1 Valve Short-Wave Superhet Converter Kit ... 20/-
1 Valve Shiort-Wave A.C. Superhet Converter Kit 22/6
2 Valve Short-Wave Receiver Kit ...
3 Valve Short-Wave Screen Grid and Pentode I\lt 58/6
PREMIER U.S.A. QUARTZ TRANSMITTING CRYSTALS
7 mc Band, 10/- each, with Calibration Certificate,
Enclosed holder -and base 3/-.
MORSE KEYS. Exccllent brass movement on bakelite
base,, 2/9 each. i
PREMIER SHORT-WAVE COILS, 4- and 6-pin types,
13-26, 2247, 41-94,.78-170 metres, 1/9 each, with circuit.
Special set of S.W. Coils, 14-150 .metres, &/= set, with
circuit. Premier 3-band S.W. coil, 11-25, 19-43, 38-86
metres. Suitable any tvpe circuit, 2/6.
UTILITY Micro Cursor Dials, Direct and 100.1 Ratios, 3/9.
PREMIER Short-Wave Condenscrs all-brass con-
struction, with Trolitul insulation. 15 mmf, 1/6;
25 mmf,, 1/7 40 mmf.,, 1/9 ; 100 mmf,, 2/- ; 160 mmt,, 1

2/3; 250 mm 2/6.

TROLITUL DOUBLE SPACED TRANSMITTING GON-
DENSERS. 15 mmf, 2/9 ; 40 mmf., 3/6 ; 100 mmf., 4/- ;
160 mmf., 4/6.

NEW TROLITUL SPLIT STATOR CONDENSERS,
50 x 50 mmf., 10/6.

COIL FORMERS 4- or 6-pin low-loss, 1/- each.

Orders 5/- and over sent Post Free. Under 5/- please
add 6d. Postage.

Have you had our 1933 Gataloguc, Handbook ani |
Valve Manuat ? 90 pages Pl“lce 6d |

Radio Bargains and lnterestmg Dala

ALL POST ORDERS TO : Jubilee Works, 167, Lower

Claplon Road, London, E.5. Ambherst 4723.

CALLERS TO : Jubiles Works, or our NEW PREMISES,
169, FLEET STREET, E.C.4: Central 283

G\or 50, High Street, Clapham, 8.W.4.  Macaulay 2381. r

s

Maing Transformers as specified for The
Wireless World High Quality Communi-
cation Receiver Type WWsI—45/-.

W BRYAN SAVAGE LTD. ‘

Westinoreland Rd., London, N.W.g.

‘Phong: Colindale 7131

THE IN.STITUTE GF WIRELESS TEGHNOLOGY

(Founded in 1925. Incorporated).

PROFESSIONAL. MEMBERSHIP

The advantages of professional membership
are open to all qualified wirelass engineers.

Full information, with syllabus, may be obtained from the
Secretary, -Institute of Wireless Technology, 4, Vernon Place,
Southampton Row, London, W.C.l.  ’Phone : Holborn 4879.

Post free 215, g9d.
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SITUATIONS VACANT

IVILIAN Wireless Instructors Required at Rogyal Air
_ Force Volunteer Reserve Centres.

INIT[AL Rate of Pay £4 per Week, rising to £4/5 a
week after .a satisfactory probationary period,. and
thereafter by annual increments of 2/6 per week to a
maximum of £4/12/6 per week; candidates must have
a sound knowledge of electrical principles and their
application to radio and low-power electrical engineer-
ing, and be capable of lecturing; suitable candidates will
be interviewed, lested and medically examined.

CANDIDATES May be Required to Undergo a Short
Course of Instruction at No. 1 Electrical and Wire-
less School. Royal Air Force. Cranwell, Sleaford. Lincs,
before taking up duty, and during this period the rate
of pay would be 65/- a week. i

PPLICATION Should be Addressed to the Air Officer

Commanding, Headquarters, Reserve Command,

R.A.F. Hendon, the Hyde. N.W.9, giving full particulars
as to previous experience, age, etc.

UNIOR and Senior Inspectors and Testers Required
for Transmission Equipment Operating in the Voice
and Carrier I'requency Ranges; applications from radio
service engineers invited.—Write fully, stating age, ex-
perience and salary required, to Box 5825, A.K. Advg,
4, Talbot Mansions, Museum St., W.C.1. [8688

ELECTRIC DRY SHAVERS

EMINGTON. Rand, Shavemaster, Packard, Casco,

Wireless
World

MISCELLANEOUS

CHEAP Printing.—1,000 billheads, 3/6; sample free.—
Cireteway Press, 18, Buxted, Sussex. [8180
VERY Radio Dealer Who is Not~a Regular Reader

of ‘' The Wireless and Electrical Trader” should
send his trade card at once for a specimen copy and full
details of the “ Trader' Services.” ““The Wireless and
Electrical Trader” has the widest influence, the largest
weekly circulation, and is read by all the leading manu-
facturers and traders. Trade only, 15/- per annum,
post free.—Published at Dorset House, Stamiord St.,[Lon—
061

don, S.E.1.
PATENTS

s RACTICAL Hints on Patents,” freec on application.
~—The Imperial Patent Service, First Avenue House,

High Holborn, W.C.1. Preliminary consultation iree.
[0481

IT is desired to secure the full commercial develop-
ment in the United Kingdom of British Patents
Nos. 379299 and 388462, which relate to the Improve-
ments-in Electrolytic Cells, either by way of sale or the
grant of licences on reasonable terms.—For particulars
apply Phillips’s, 70, Chancery Lane, London, W.C,2. [8686

TUITION b

RADIO Training.—P.M.G. exams. and I.E.E. Diploma;
prospectus free. Technical College, Hull. {0611

MORSE Code Easily Learnt by Gramophone Records,
all speeds, 2 to 20 words per minute; also private

Jury 1371H, 1939.

TUITION
WIRELESS.—Complete training, Marine, Broadcast and
Television. Posts waiting, Mod. fees. Boarders
taken. Approved college, prosp.—Dept. W., London Radio
College, Grove Park Rd., London, W.4. (Chi. 3244[)6580

BUSINESSES AND PROPERTY FOR
SALE. TO BE LET, OR WANTED

4 HE Wireless and Eleetrical Trader ” is an essential

part of the equipment of every Wireless Trader; its
pages reflect the very latest turn of trade events, and it
is read by all the leadine- _lers and manulacturers, for
particulars of businesse wred or wanted. By subscrip-
tion to the trade Ly 15/- per anmum, post free—Send
your trade card-fe" 'Speciinen copy to Dorset House, Stam-
ford St., Londen, S.E.1. [0614

BOOKS, INSTRUCTION, ETC.

MERICAN Valve Data.—The 200-page Raytheon Data
Book gives full characteristics, applications, all types
American -alves; invaluable to servicemen; post iree any-
where, 2/3.—~Leonard Heys, 36, Henry St., Blackpool.
{0594
LL Wireless and Radio Engineering Books Available
through new financial terms as low as 2/6 monthly.
—Write a card or call personally for details and lists from

Rabaldo—Trade cnquiries to Leonard Heys, 36, tuition; particulars stamp.—Masters, Lincoln House, the Radio Department, Phoenix, Chandos Place, W.C.2.
Henry St., Blackpool. [0633 Copthorne Bank, Crawlsy, Sussex. [8683 [8623
PAGE PAGE
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Air Service Training, Ltd.
Ambassador Radio Works

Anglo-Americann Radio (& Motors), Ltd.
Armstrong Manufacturing Co.
Automatic Coil Winder Co., Ltd. ....

IRpmeney 1S L S e R e T SN S 1
Relling & Lee, Ltd. .......... .

Birmingham Radiomart G5N1 ........ 3
British Institute of Engineering Technolo)
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Yondon Radio Supply Co.
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Premier Supply Stores
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'HO TELLS!
The previous series by this famous Harley-street surgeon, *“ Secrets

of my Case-Book,” was one of the feature scoops that have made

the SUNDAY GRAPHIC the talk of Britain.
James Harpole is now writing his greatest series . . . he reveals

the newest discoveries of medical science . . . he tells of the important

developments that have taken place in the fight to save human life . . .

YOU cannot - afford to miss this important series ... it is
human . . . dramatic . . . new

in the

Printed in England tor the Publishers, ILIFFE AND SONS LTD., Dorset House, Stamford Street,
©‘The Wireless World " can be obtained abroad from the following: FRANCE:
Messageries Dawson, 4, Rue de Faubourg Poissoniere, Paris.
Melbourne (Victoria), Sydney (N.8.W.), Brisbane (Queensland), Adelaide (S.A.), Perth
Auckland, Christchurch and Dunedin. INDIA: A, H. Wheeler.& Co., Bombay, Allahabad and Calcutta. CANADA :

BoUTHE AFRICA: Central News Agency, Ltd.;

News Co., Montreal; Gordon & Gotch, Ltd., Torouto,

International News Co., New York.

London, 8.E.1, by The Cornwall Press Ltd., Paris Garden, Stamford SU'LGL.‘L(WIdOD.‘ S.E.1.
W H. Smith & Son, 248, Rue.Rivoli; Paris, Hachette et Cie, Rue Réaumur, Paris, and.branches;
BeErLgiuM : W. H. Smith & Son, 74-75, Boulevard Adolphe Max. Brussels.

AUSTRALIA : Gordon & Gotch, Ltd.,

(W.A.), and Launceston (Tasmania), NEW ZEALAND : Gordon & Goteh, Ltd.. Wellington,
Imperial News Co., Toronto, Winnipeg and Vancouver; Benjamin
Wm. Dawson & Sons (S.A.), Ltd.,, Cape Town.

UNITED STATES: The
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Second Edition—

' RADIO DATA
CHARTS

A SERIES OF - ABACS

widing most "of the essential
sguired in Receiver Design.

By R. T. BEAITY, MmaA., BE,

Published irom the Offices of
« THE WIRELESS WORLD ”’

D.Sc.

“Radio Data Charts” provide designers of wireless
apparatus with a ready and convenient means of
solving problems without having recourse to com-
plicated formule and mathematics.

By the use of ‘“Radio Data Charts” such abstruse
problems as the design of tuning coils are solved almost
as easily as the simple application of Ohm’s Law.

Price 4/6 net By post 4/ 10

Eyom, leading booksellevs ov divect from the publishers

ILIFFE & SONS LTD.

Dorset House, Stamford Street, London, S.E, 1
W.W.93

= =

The ELECTRICAL
REVIEW

The CompleteTechnical Journal

Practical articles on all aspects of electricity -
supply and utilisation—industrial, commercial
and domestic. Latest news of the electrical '
industry and developments. Advertisement ;
pages -form a comprehensive buyers’ guide. f

ELECTRICAL DEVELOPMENT IN i
RURAL WOLVERHAMPTON F—

ELECTRICITY IN MODERN
PHOTOGRAPHY

Electrical methods now figure prominently in camera work,
ELECTRICITY ON THE FARM
Notes and pictures of the electrical display
at che Royal Show, Windsor,
PROGRESS IN THE FAR EAST

NEWS OF THE WEEK

Subscriptions: United Kingdom £1 148,
Canada £1 12 6. Other Countries
£2 | 6 per annum, post free.

EVERY FRIDAY 6d.

ELECTRICAL REVIEW LTD.
Dorset House, Stamford Street, London, S.E. |

WIRELESS |
ENGINEER

The Journal for Professional Engineers
and Advanced Wireless Experimenters

Monthly
2/6 net.

Annual Subscription

32/- post free.

ILIFFE & SONS LTD., Dorset House, Stamford St., London, S.E.x

W\Vz

AN EASY
METHOD OF
MASTERING THE
INTERNATIONAL
SIGNAL CODE

Wireless World 6 wer

Pubiished from
. the Offices of
ILIFFE & SONS LTD., Dorset House, Stamford St., London, S.E.1 BY POST 7d.

W.W.04
Mention of ** The Wireless World,”” when writing

Wireless
World

GREAT CIRCLE

PROJECTION MAP

(ON A ZENITHAL AZIMUTHAL GRATICULE)

GIVING THE TRUE DISTANCE AND DIRECTION
OF EVERY POINT IN THE WORLD FROM LONDON

All short-wave listeners and experimenters will find this map
extremely useful for quickly and easily ascertaining the distance

~ This information may be
read off directly with the help of nothing more elaborate than a

and - direction of transmitting stations.

foot rule with the inches divided decimally.

The map measures 29" X 343" and is complete with scales

and full explanatory notes.

2/ = post free

Published by * THE WIRELESS WORLD,’

ILIFFE & SONS LTD., DORSET HOUSE, STAMFCRD ST., LONDON, s.E.1

W

to advertisers, will ensure prompt atiention.
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