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Front View of a Compact Three -valve Midget Battery Receiver.
Full Constructional Details are Given in This

Issue
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" AVO " Instruments, by their simplicity, extreme versatility and
high accuracy,

make possible that economy of time which is the
essential feature of servicing and maintenance.
These two compact pocket-size instruments, with the " Avo " high
standard of accuracy, are particularly recommended where extremely
small size and economy of weight are primary considerations.
The UNIVERSAL 'AVOMINOR

Electrical Measuring Instrument.
An accurate moving coil meter providing
22 ranges of readings of A.C. voltage,
D.C. voltage, current and resistance, on
a 3-inch scale. Total resistance 200,000
ohms. Self-contained for resistance
measurements up to zo,000 ohms, and
by using an external source of voltage
the resistance ranges can be extended
to to megohms. The ohms compensator for incorrect voltage works on
all ranges.
Suitable for use as an
output meter when the A.C. voltage
ranges are being used. Complete with
leads, testing prods, crocodile clips, and
instruction booklet.
Size : 41" x 31 x i}".
accepted which bear a

The D.C. AVOMINOR
Electrical Measuring Instrument
A 2: -inch moving coil meter for making

D.C. measurements of milliamps, volts
and ohms. The total resistance of the
meter is too,000 ohms, and full scale
deflection of 300 v. or 600 v. is obtained
for a current consumption of 3mA. or
6mA. respectively.
Supplied in velvet lined case, complete with pair of leads, interchangeable
testing prods and crocodile clips, and a
comprehensive instruction booklet
-

Orders can now only be
Government Contract, Number and Priority Rating.
Sole Proprietors and Manufacturers

:-

Size:
Ii".
AUTOMATIC COIL WINDER
ELECTRICAL EQUIPMENT CO., LTD.
iminimmizalimeWinder
House, Douglas Street, London, S.W.I
4"

X

3"

X

&

'Phone

:

VICtoria 3404-8

PREMIER RADIO
M ORRIS

First grade army type Universal Test Meters in
shockproof bakelite roses, ranges 10, 100, 360 volta at 1,000
ohms per volt A.C. and D.C., 1, 10, 1011 »Ida. D.C., 0.50,000
ohms, 88 15s. Od,
FIRST GRADE METERS, :din. diameter, 1 ntillianrp., 2212..;
(ici mieeoamps., 22 18e, 6d.; Olin. 1 miiliamp., £3 Si. Od.
.300 mkroarnps.. ,23 lbs. 86. Westinghouse Meter Rectifier
for either type. I8'-, Multiple shunta 10, 100, 500 Ma., 10/-.
Aux value multiplier. 2;6 each.
GRAMOPHONE MQTORS, Manual Type (double spring).
Complete with all accessories. New, but shop soiled,
SUPER QUALITY AMPLIFIERS, 12 watts output, high and
lue gain inputs with mixer',, treble and basa controls, two DB
30-11,000 cycles, negative feedback, 2, 4, 8, and 15 ohms,
output, £14141.
A.C.: D.C. AMPLIFIERS, 5 watts output, high gain, three stage, feedback, £8 31. Od.
BATTERY CHARGERS for 2 v. Batt, at i ..,25/-; for 2,
4 or fi v. butt- at I a., 45/-; for 6 v. batt. at 1 a., 30/-; for
2, 6 or 12 v. trntt. at 1 a., 4116; ior6v., bait. at 4 a., 83 10s.
MAINS TRANSFORMERS, 300+300 v., 60 m'a., three '4 v.
2-:i a. wind,ng.. 55,'-; :130+350 100 m/a. 5v. 2 a., 6.3 v.
2-11 a., 29'-; 350+350 100 m;a., three 4 v. 2.3 a, windings,
29;-; 330+350 150 raja., two 4 v. 2-3 a., two 4 v. 1 a.
windings, 39/.: 350+330 150 Ma., 5 v. 2 a. 6.3 v. 2 a.,
6.:; v. 2 a.. 36!-; 500+500250 nt/a.. 5 v. 3 a., 6.3 w. 2 a.,
t.3 v. 4 a.. 4'- ; 425+425 200 m'a 4 v. 2-3 a., 4 v. 2-3a.,
4 v. 3-6 a.,-47/-; 350+350 150 ni/a., 4 v. 1.4
4 v. 2-3a.,
4 v
:i-4 a.., 36/-; 500+500 130 m/a., four 4 v. 2-3 a. LT
windings, 47/-.
1 -VALVE BATTERY S.W. RECEIVER, with 2 -volt valve,
4 evils, 12-170 In. bandspread tuning, 55k. including tax.
STEEL CHASSIS, 10 r. 8 ,< 2l in., 7/. ; 16 x Sin., 8,8 ; 20 x 811.,
METERS.

a

10 8.

MOVING COIL SPEAKERS. Rnla 6i or sin.
25/-. Plessey ni,,. P.M. witl, trans., 29;6.

OUR 1945 LIST IS NOW
AVAILABLE. All enquiries
must be accompanied by a
2nd. stamp.

P.H., no trans.,
Goodman

AND CO., (RADIO) LTD.

r

SHORT-WAVE

'.91. n
COILS.
w., 301-. Midget, standard
P.P. trap'. for .
lit octal .orkets. 4 -pin aboie, 10,6. Super
quality giant Match -maker nugmt frav
aerial roll,- 9-15, 12-20. formers, isatKli any tube single
or P.P.t., a
'il,
22.47, 41-S4. or 76-170 7 watt, EPA; 15 -watt, 89/-; 30 -watt.
4$.'6; 60-w title 59,6,
m.. I Smelt ; 150-350 or
256630 m., 3'.: 490- CHOKES 8H. :400 ohm., 40 co u., 4 8 : ::IiH.. 4011 ohm'.
1,000 or 1,000-2,0(.0 n:.. 60 u,,a., 9/6; 301.., 100 111;8., 400 hors. 15'-: StH., 153
4/-; 6 -plc H.P. trans., ties, 15A m/a., 2S,.; 25H., 250 u,,., 120 shuns, 39,6;
H., 500 to/a., 62 ohm.,
9.15. 12-26, 22-47. 41.94,
or 76470 m., 2/6, M.W.
CONDENSERS. 30 inf., 12 v., 2/3:
chokes, 10.100 nt., 1;3: SMOOTHING
mf.,
v 2,3 :
25
nef., 50 v., 3; 8: 2 suf., 250 v., 3 9: 2 inf., :150 y..
200 to., 2 6.
4 mt, 45) v., V6; 0+8 nef., 301 v.. 8.6;
SHORT- WAVE CON- 46;
a+ It u.i.,
DENSERS, all brass, 5n0 v., 9;6; 16 mt., 150 v., 5/-; 16 nit. :,50 v.. 8;6.
easily ganged, 15 mmfd., SUNDRIES, 2 torn, Sy/donee, 24d,
mein -gored solder,
2,11 ; 25 retold.. 3 3 : 8d. per con or 4/6 per Pr, ; screened yd.:
2 -pin 1,10gs sod socket,
40 mmtd.. 2:3;
700 9d.; .ditte, 8-phy 2/-; Octal sockets,
1014, ; ditto, amphen.t:
mmfd., 3;11 ; 1601111111d.. type, 1;3. Morse
busters, 1/11. Valve Screens, 1'2. Knobs.
41; 230 model., 5'8;
Pointer knobs, 1/1. Crocodile slips.
and.
shaft couplers, 7!.4.; 6d.
"tone" indicator plates, 7ld, Fusee. any4d.size,"Gai"
5d, Pu -e
flexible ditto, 1'6
holders,- 6L 6 -volt vibrators, 4-pin, 12'6. Ccé-1:1 via").
MIDGET
TYPE
23 18e. Od., including tax,
12.32, 16.47,
COILS.
34.100, 91-261, 250.750, AMERICAN VALVES. Many typea to stork at ronlrslled
700.2,000, 200,317. avail- prices, ioalodinK 0V0, 01,6, 5Y3, 584, 25L8. 71 887,
able as N.P. trans.. 45'/5, 105, 1.5887, 28%5, 25E6, 42, 80. 153, 1115, 7T.5,"í5%4
aerial, or ose. coils, 2;3
each, Suitable Yaxley ENAMELLED COPPER WIRE- Ilb. reels. 16 ne 18 s.,\;6 ;
type
wave - change 20 g., 3:9 ; 22 or 24 g., 3110 ; 06 or 25 g.. 4;2 ; 30 g.,;4 ;
switches, every type ..2 g., 4,6; 54 g., 5/-; 3') g., 58; :;8 g., 6,4.
available ; locator., 2/ - REACTION CONDENSERS, Bakelite dielectric.
.000). 2,9;
each ; wafer,. l'- each. .0003, 2/11 ; .0005, 3/3 ; .0003 die,
63,
Suitable small 2-gang
condensers; .0003, 15'
RESISTANCES.
360 x 180 x 60 x 6O ohms,
amp.,
5'6
suitable matched pairs 5007100 x 100x 100 x 100x 100, .2 amp., 5.8; 40,000 ohms
Iron -cored 463 S.C. I.F. tapped every 5,000 ohms, 10 w., 5/-; 1 w.. res., Od, each;
trans 15/- pair ; midget t tv 9d. each.
type, 21'- pair. Suitable
60 tomtit trimmers. 1:-; VOLUME CONTROLS, any valse, 3'9; ici+h <011,1,, 6,8.
1
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Universal Language

which should be adopted throughout the world.
It would, of course, enormously add to the
interests of radio if a common language could be
devised, for we should be able to tune in to the
broadcasts of other nations and understand the
spoken word, as now we are able to understand
acceptable
language
the need for some international
music and mathematics, the only two international
therefore,
is,
idea
The
felt.
to all nations has been
arts using a universally understood form of expreshe
,when
Morse,
Samuel
and
by no means new,
sion. Mathematical symbols and the musical notation
the
provided
code,
morse
international
invented the
are understood throughout the world and so are
produced
he
that
in
date,
to
only practicable solution
musical sounds.
acceptable
was
which
language
a
a code rather than
A universal language would, too, considerably
but
ingenious
an
was
Espéranto
to all countries.
the cost of transmission, for we should
cheapen
language
of
means
by
to
provide
ill-fated attempt
need translat6rs and announcers who could
not
code.
by
had
done
what Morse
foreign tongues. At the same time, the
All .of these schemes for international languages speak
population of the world would have to start learning
simply
but
of
merit,
lack
any
fail,
through
not
must
combined
idioms, this new language, and to take care of the
because national pride in a language, its language
vocabulary of all of the hundreds of different
particular
a
that
fact
the
and
colloquialisms,
vocabulary
rather languages in the world would need a new
is designed around national characteristics
tens of thousands of words. Would a new universal
of
etymology,
orthography,
of
rules
the
upon
than
language permit politicians to adroitly circumnavigate
syntax and prosody, makes a standard universal a subject, and to speak with their tongues in their
language not only unacceptable, but impossible.
cheeks, bearing in mind that words are .made to
How, for example, can an international language
Would the new vocabulary
conceal thoughts ?
English
overcome the differences between, say,inanimate permit the double entendre ? Otherwise how would
and French or German ? In France
they are a radio comedian earn his living ? than any other
things are given a gender ; in this country literature
English is spoken by more people
not. The beauty of expression in classical to some language, if we exclude the Chinese, and the
would be lost if it were edited to conform
American journalist concerned
universal standard. The polyglot
says that in the interests of world
diction adopted throughout the
understanding and lasting peace,
otaees
Advertisement
Editorial and
world is the one fact which 1 "Practical
Wireless." George Newnes,
" the United States would be
S Ltd.,
Southampton
Tower
supports the existence of the
willing to pay the cost of making
4363.
Bar
Temple
Phone
:
w.c.z.
Tower of Babel, and the fact
Telegrams : Newnes, Rand,
English a universal language .. .
by
at the O.P.O. for transmission
that from earliest times nations '
let the United States tell the
Post.
Magazine
Canadian
£
have developed their own vocabthat it stands ready to
world
considersuitab
be pleasedp
will
Editor
i
toe
ularies, enlarged and improved
e
art icles
radio sets for a cerlend-lease
PracticalWireless."
in
publication
them, and taken into those 1 for
of each nation's
percentage
tain
be written on one
t
should
articles
Such
sonvocabularies words from other
side of the paper only, and should
this woullrequire
...
inhabitants
i
the
sender.
of
address
and
name
;
the
tain
languages, or derived from other
a minimum of 5o milli n sets a
Whilst thei
Editor doesrn sholderyimfolf ?.
languages, indicates the imposyear for a term of years."
stamped
a
them
if
return
to
made
be
will
i
is
Bible task, after these thousands
e
and
Certainly, a bold suggestion,
i
the
i
for
the
of
of years in the history
a
we greatly fear that that
but
be addressed : The Editor,
should
Editor
;
and
world, to set it all aside
"
Practical Wireless," George Newnes,
is what it will remain.Let
Southampton
House,
Tower
Ltd..
start afresh.
nation speak peace unto nation "
Street,
nations
to
the
=
progress
Stg a d. W.e v}.d
In any case, 'those
is the motto of the British
design of wireless apparatus and to our a
in
who approved Esperanto failed
efforts
Broadcasting Corporation, and
give
we
to
developments,
people
latest
their
th+sthe
to persuade
it is certainly the spirit of other
that apparatus described :
no
warranty
;
objections
the
adopt it. One of
rpatent
columns is not the sub;ect of
nations to do so too. We doubt
itselfIt
lettersin
Esperanto
is that the word
4
whether that wish would extend
Copyright in all drawings, photocourtin
other
published
and
graphs and articles
sounds Spanish,
to the adoption 'of a language
" is specifically
wireless
Practical
adoptto
objected
tries naturally
which, because of its univerreserved throughout the countries
a
and
have
Convention
would
signatory
Berne
the
which
to
ing a language
:
sality must be as colourless as a
ü.S.A. Reproductions or imitations
the
propaganda
i
expressly
provided world-wide
of any of these are therefore wireless
mathematical formula.
"
"Practical
country.Each
forbidden.
for a particular
Universal agreement must
incorporates Amateur Wireless."
language
own
its
country thinks
come before a universal language.
......................................a.,.......,..............i
..........
one
the
therefore
and
the best,

THE Editor of an American radio magazine has
made the suggestion that we need a universal
auxiliary language. This is not the first
time that such a suggestion has been made. In
fact, ever since the commencement of broadcasting
.
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Developing Far East Telecommunications
COL. I-I: J. WELLINGHAM, who, as Press Liaison
Officer, is one of the senior officials of Cable and
Wireless, Ltd., has returned to London after a 20,000
mile tour covering Egypt, India and Ceylon.
During his visit he has discussed with military and
communications officials the re-establishment of telecommunications in the Far East, the speeding of
delivery of S.E.A.C. -Forces' telegrams, and the development- of the photo -telegraph circuits between the
United Kingdom and India and Ceylon.

Eclipse Recorded by Radar
RADAR set used in the Battle of Britain formed
-A part of the apparatus used in an elaborate series
of experiments conducted in many parts of the country
early in July to ascertain what effect, if any, the eclipse
of the sun would häve on radio transmission and
reception.
For several days before the eclipse the staff of the
research station at -Datchet, of the Department of
Scientific and Industrial Research, had been making
preparations. With the aid of various precision instruments and cathode-ray tubes various members of the
staff checked up every few seconds and took readinge
which later, when examined in detail, will tell experts
whether or not the eclipse affected their instruments.

Overseas Press Traffic
is interesting to note that during the first two
months following VE Day Cable and Wireless
transmitted a greater volume of press traffic oversea
Listening-in " for U-boats
than during the corresponding period following D Day
last year.
SCIENC4 played a big part in helping to detect lurking
The total number of press words transmitted from
U-boats in the Battle of the Atlantic, and the little
May 8th to July 2nd inclusive this year was more than submarine chasers with their " Asdic " apparatus did
14,700,000, compared with about 13,300,000 from June sterling work.
6th to August ist, 2944. The Australian total rose from
Listening-in was an exciting and fascinating job, and
regularly the little ships of the
Royal Navy did the job effectively.. Mostly manned by
R.N.V.R. ship's company, they
tagged along with convoys, and
went on patrols searching for
submarines.
If you were in one of those
gallant little ships, escorting a
convoy from the Thames to
the Tweed and back again, you
felt that the ship -did everything,
including imi ating a roulette
wheel.
In sbmarine waters,
constant listeni watch was kept
on the Asdic (Asdic means
anti-submarine detecting gear-),
end when a beam struck the
steel hull -of' a submarine the
echoing- noise Was heard in the
headphones of the two listeners.
The sub -chaser then altered
course so that it would pass
ahead of its under-water prey.
Throttles were opened up to full
speed.
When directly above
4415aMiliriguir;:
the submarine a depth charge
" pattern " was dropped ..
and one more enemy submarine
was very much under water.
That's the broad principle of
Listening-in on the Asdic apparatus of a submarine chaser whose dut'es were
attack, and the efficiency and
principally to -accom any convoys in infested waters and tó go on patrols in
daring with which it was carried
search of U-boats.
A constant listening watch was maintained.
out was a constant headache to
Hitler's U-boat commanders.
approximately 2,100,000 to more than 2,436,000 ; the
Indian total from 1,330,000 to 1,914,000 ; South
Radio Eireann
African, 823,000 to 1,087,000 ; and New Zealand's total
OFFERS have been made by British, American, and
from 300,000 to nearly 330,500. The Canadian total
Canadian commercial broadcasting companies for
declined from 700,000 to 584;25o.
Agents from these
From January to December, 1944,. of the total of the use of Radio Eireann:
organisations
have already visited Dublin, and it is
nearly 705,000,000 words handled on the Company's
reported
that
if,
they
for -broadcastcan
devise
'a
scheme
network, press traffic comprised' 139,000,000 words,
and commercial traffic approximately 250,00o,000, ing programme's in the Irish language, they may be
radio
granted
tinte.
Government
telegrams
contained
238,840,000
Broadcasting in Eire is operated by the Post Office,
words.
and the Government's main objective is to have .ts
9,801,000 Wireless Licences
programmes outstandingly Irish.
May
the total number of wireless licences in
in return for the use of short-wave facilities the rival
ØN Great 31st,
Britain had reached the figure of 9,8o1,,000. companies are prepared to. engage the best Gaelic
an increase of 73,00o for the month.
speakers in the country, who would use Eire's Home

IT
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Service mainly but would also be allowed some time
daily on the short-wave programmes.

Reopening of Shops
of the Board of Trade, Mr. Oliver"
Lyttelton, announced in the House on June 12th,
that from Monday, June 18th, licences to reopen closed
retail businesses will be granted to any ex -trader,
whether or not he was in the Forces, whose name is in,
or eligible for inclusion in, the Register of Withdrawing
Traders.
It was stated also that ex -traders who wish to open
in a district, or in a business other than that in which
they were formerlyengaged, will be permitted to do so,
provided that -this will not prejudice the interests of
others on the Register.

Tim President

Export Relaxations
ANEW Order by the Board of Trade, which carne into
force on June 11th, indicates that the list of goods
requiring export licences is greatly reduced, and all the
remaining countries are removed from the list of
territories to which the export of all goods is controlled.
The goods which may now-be exported without licences
form a long -list, but they include wireless receiving sets,
and a wide range of electrical products.
R.A.F. Recruits' University Training
DURING the war, hundreds of young men were given
six months' coursef at universities throughout the
United Kingdom at the entire expense of the Royal
Air Force. The chosen candidates were admitted to the
universities as ordinary. undergraduates, and enjoyed
the same privileges and amenities whilst training for the
R.A.F. The illustration on this page,
from a photograph taken at a
famous university, shows an R.A.F
pupil receiving instruction.
-

-
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Japan itself, there are large numbers

Japanese
soldiers and sailors on active service who are able to
listen to British news, since, in order to hear their
own broadcasts from Tokyo, they cannot be forbidden
the use of short-wave receivers.
The broadcast is limited at present to a half-hourdaily,
made up of ten minutes of factual news, occasionally
extended to 15 minutes-and 15 to 20 minutes news
talks given by people with a world reputation in their
particular subjects. Propaganda, as understood by the
Axis partners, is not indulged in. But in reporting the
war a strong point is made that it was British ideas
and the British system of leadership-in short,
Democracy-that triumphed over' Nazi ideology and
totalitarianism.
Among items of fairly regular inclusion in the pro-gramme is the leading article front The Times, -which
has always been highly regarded in official Japan.
--of

'

Cultural Material
opportunities increase, the B.B.C. hopes to make
extended use of cultural material, includingmodern
British music. Japanese intellectuals are keen students
of English literature, and Mr. Morris is certain that they
feel resentment and frustration at -being denied the
opportunity to hear what people like E. M. Forster,
H. G. Wells, Somerset Maugham, and T. S. Eliot-to
name only a few writers popular in Japan-are saying.
By giving talks by and about contemporary writers we
can make the Japanese realise the, extent of their intellectual isolation from the rest of the world, and.. can
use this idea to implant the feeling,;that their statesmen
have misguided and misled their country.
AS

Future of Radio Luxemburg
is reported that Radio Luxemburg,
the second most powerful station
on the "Continent, is shortly to
become, the official transmitter in
Europe of the United States Govern-

IT

ment.
The station was captured intact last
September by a special task force of
the American 12th Army Group,
acting under the direction of the
Psychological Warfare Division of

Shaef.
Since then it has been, in effect,
the voice of Shaef under the control
of Brig. -Gen. Robert A. McClure, with
Col. William S. Paley as his deputy
chief.
For some . months it has relayed.
important B.B.C. programmes and
O.W.I. transmissions from New York.

" High-grade Material"
THAT opinion is firmly held by
the Director of the B.B.C. Far
Eastern Service, John Morris, who
speaks from intimate acquaintance
with intellectual and official Japan.
Formerly Professor of Englishliterature
in Kein University, Tokyo, hé was at
one time also an adviser to the
Japanese Foreign Office (and is the
author of " Traveller from Tokyo ").
In his view, a short programme of
high grade material, directed to
cultured Japanese, is. likely to be
more fruitful of results than would
many hours of would-be popular
entertainment.
However, apart 'from listeners in

The C.O. instructing an R.A!F. pupil in the wireless direction finding
cubicle in a well-known university.
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An Introduction to Communications Receivers
In This, the

First' of

a Short Series of Articles, the Requirements and General Specification
of a Communications Type of Receiver are Explained

By FRANK PRESTON

ALTHOUGH it is not possible to give a precise
definition of the term " communications receiver,"
the type of instrument to which this name is
generally applied should have certain features which
not
normally provided on receivers of other types.
are
It may be argued that arty receiver which is used .to,
pick up a message sent out by a transmitting station is
a communications receiver; unfortunately, this is
sometimes clone by the optimistic set designer or maker !
Perhaps the first requirement of a receiver of the type
under consideration is that it shall have a high degree

second detector with A.V.C., and an output st ge. In
addition, a beat-frequency oscillator is provided. This
may be switched in or out of circuit ; when in use it is
coupled to the second detector, where it produces a
beat or heterodyne note with the received signal, so that
C.W. (morse) can be heard. The B.F,O. is, of course,
switched out of circuit when telephony reception is
desired.
Another feature which is often incorporated in the
A.V.C. system is a noise -limiter or noise -suppression
device, which increases the signal -noise ratio and
therefore permits the reception of signals whose held
strength is exceptionally low. To permit of accurate
tuning when the A.V.C. is in use, it is customary to
provide a meter type of tuning indicator. This is
normally referred to as a signal -strength or, as an
abbreviation, an " S " meter, for the simple reason that
it indicates the'relative strengths of signals as well as
the correct tuning point.
Fig. i is a simplified block diagram showing the
circuit details which have been mentioned above.

Frequency Range
-An average fregiency coverage for a communications
receiver is approximately 3o inc;s (to metres) to 500 kc s
(6o% metres), but there is no particular uniformity in
thi, respect. Indeed, some conununications receivers are
specially designed to cover either the long -wave 'or ultra -short-wave band.
Ït is
in designing present-day receivers' to
Fig. r.-This block diagram shows the arrangement of employ customary
a series of built-in coils in conjunction 'with a
stages in a typical communications receiver.
switching system, by -means of which those required for
any' particular range can -be brought into circuit.' On
of sensitivity combined with a high signal -noise ratio. the other hand, there are some receivers still on the
In addition, it must be highly selective and, preferably, market which employ plug-in tuning units. In either
should be provided with a control by means of which the event, there is invariably provision for hand -spread.
selectivity can be varied according to requirements ; tuning, of either the mechanical- orelectrical type.' In
these are governed by reception conditions at any passing, it might be mentioned that the-forín_ of band-:
particular time. The set must be capable of receiving spread referred to as mechanical comprises_ the use of a
both C.W. and telephony, and should havé an effective reduction drive-often with two alternative gear ratios
A.V.C. system.
Those are some of the more obvious essentials for a
receiver which is required for the reliable reception of
signals from any range and at any time of day or night.
.

l

1

Precision Instrument
During the past ten years the communications type
of receiver has been developed extensively, particularly
in the U.S.A., with the result that it can now be regarded
as a precision instrument; indeed, the accuracy of
frequency calibration of the modern communications
receiver is often better than thatof many second -grade
wavemeters. Along with the development has grown
up the custom of giving reasonably precise details of
performance. For example, the makers of one wellknown receiver define the sensitivity in these terms:
" Input (3o per cent. modulation) required for 0.03
watt output=Less than 2 microvolts." This definition
is expanded by giving a list of inputs (in microvolts).
required over the various frequency ranges to produce
a two -to -one signals-noise ratio.

'-.

A

A Typical Circuit

Before considering the various details of a typical
specification it will be a good plan to form an idea of
the type of circuit arrangement which is generally
employed in a good -class communications receiver. In
most cases there is a variable -mu R.F. stage, preceding
a triode-hexode frequency changer. This is followed by
two stages of intermediate -frequency amplification, a
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Fig. 2.-Typical response curves for a good communications
receiver with the crystal in and our of circuit. These curves
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-while, with electrical band -spread, a

low -capacity

condenser is connected in parallel with the main ganged
condenser and used as a fine-tuning device. Many
sets have both forms of tuning.

Band-spread Tuning
Sometimes, instead of providing a dual -ratio geared
drive for mechanical band -spread, use is made of what
has been described, for obvious reasons, as flywheel
tuning. With this system, a low -gear drive is employed
throughout, but a relatively heavy flywheel is mounted
on the shaft carrying the tuning knob. Due to this, it is
possible to sweep rapidly from one part of the band to
another by " spinning
the tuning knob. Provided
that the condenser and drive are well designed and
nicely balanced, this system operates very satisfactorily.
In the case of the electrical band-spread system,
where use is made of an auxiliary fine-tuning condenser,
the dial of the main tuning condenser is calibrated in
megacycles or kilocycles (according to the frequency
range) and the dial of the fine-tuning condenser is also
frequency calibrated for particular bands ; the ro, 2o,
40 and 80 -metre bands, for example. Thus, if it were
desired to tune to a signal on 7.15o me/s (40 -metre
band) the main tuning control would be set to 7.3oo
me/s (the upper frequency limit in the 40 -metre
amateur band) and then the band -spread control
would be adjusted to the final frequency.
Different types of tuning scale arc employed by different
manufacturers, but in practically all cases the tuning
dials are marked off around four or more concentric
arcs. In some examples there are blanking plates or
shutters, operated by means of the band-selector.switch,
which obscure all except those scales relating to the
band .actually selected.
Sensitivity and Selectivity
And now we can examine the chief items to be found
the performance specification of a typical communications receiver. Mention has already been made of the
sensitivity; but it should be mentioned that the method
of 4uoting the sensitivity has been practically standardised in terms of the signal input in microvolts, for a
signal with 3o per cent. audio modulation, required
to give the standard output of so milliwatts, or 0.05
watt. Clearly; high sensitivity is useless if the background noise is high. Signal " readability " is more
dependent upon the ratio of signal level to noise level

2

ÿ4

4

'

The Crystal Gate
It is usual practice in high-grade communications
receivers to provide a crystal gate in -one of the I.N.
circuits so that, when necessary, the overall band -width
can be reduced to something in the region of 250 kc/s
in conditions where there arc two or more strong signals
only slightly separated in frequency. A representative
tuning curve when the crystal gate is in circuit is also
shown in Fig. 2.
When using the crystal gate there must inevitably
be a loss of quality, büt this is preferable to the loss of
a' signal ! However, to ensure that the quality loss
is no greater than is riècessary tö permit of good reception, provision is often made for shunting the
with a tapped, variable resistance. By this crystal
means
the band -width for a given dB- drop can be varied
between, say, 30o cis and 6 kc fs. The crystal control
mounted on the front of the receiver would take the form
of a rotary 'switch 'with about six positions, the first
being marked " off " or " out " and the others being
numbered. In the first position the crystal gate would

METER
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than upon signal strength alone ; that is why sensitivity
is often stated in terms of microvolts signal input
required to give the standard output for a signal -noise
ratio of two -to -one. Such a ratio is just about the
lowest required to ensure a readable signal.
In describing a normal domestic receiver it is customary
to give it in terms of band-width-say 9 kc/s. A more
accurate description of selectivity is necessary when
referring to an instrument as accurate as a od communications receiver, and therefore the sel tivity is
more likely to be defined in terms such as : 3 kc /s
at 3 dB down ; 6 kc/s at 55 dB down ; ro kc/s at
4o dB down. These figures can best be understood
by referring to the tuning curve shown in. Fig. 2, from
which it will be seen that the band width is the distance
across the curve at various points down the decibel
scale. Sometimes the selectivity is described as adjacent
channel selectivity, and the frequency figures quoted
for any particular degree of attenuation are then half
of those given above, the measurement being taken
from the centre line of the curve to the curve itself.
It is probably better to think in terms of the overall
selectivity, however, since it is this which governs
the permissible frequency separation between two
signals if either is to be received free from interference
by the other.
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controls of an " imaginary" communications receiver.
sentative of those generally provided.

A. F

The types of controls are repro.

402

PRACTICAL WIRELESS

be short-circuited and in the others there would be

various values

of

resistance in shunt with the crystal.

Image Ratio
Another important item in the specification of a
communciations receiver is that of image ratio. As is
known, in all types Of superheterodyne receiver, second channel or image interference is present to some degree.
When receiving a signal on .y.00 me/s, for example,
the oscillator section of the frequency -changer would
normally be tuned to 7.465 me/s (assuming the common
intermediate frequency of 465 kc/s). But the intermediate frequency amplifier would also respond to a
signal on 7.930 me/s, since this would beat with the
oscillator frequency to produce the I.F. Thus it will
be seen that if signals on each of the two frequencies
mentioned were applied to the input of the receiver at
the sanie time there would be a danger of interference
with the wanted signal by the unwanted signal. The
unwanted signal is described as the image, and the
receiver should be so designed that the image cannot
" get through "_at sufficient strength to cause interference. This is done by increasing the selectivity of
the pre -mixer .tuned circuits and, preferably, by the
use of R.F. amplification before the mixer stage.
How this result is achieved will be discussed later in
this series of articles. At the moment we are concerned
only with the signal -to -image (briefly described as
image) ratio. The ratio is determined by applying
alternately signals of equal form and amplitude on the
waited and image frequencies, while the receiver is
tuned to the wanted frequency, and comparing the I.F.
outputs obtained.
In general, the image ratio is so high that image
interference is negligible at frequencies below, say,
5 me/s, but even with an extremely well designed receiver
the ratio may well fall to, say, 20 : r at frequencies in
the region of 3o me/s. A ratio as low as this, however,
is quite satisfactory and it is only when the ratio falls
below about to I on 3o me/s that image interference
may be expected to reach serious proportions. As a
matter of interest, the image ratios of one good communications receiver are approximately 5o,000, 5,000,
1,000, too and 25 to one at frequencies of 5oo, 1,500,
3,000, 15,000 and 30,000 ace's.
Fig. 3 illustrates the controls of an " imaginary "
communications receiver. The names assigned to many
of the controls are self-explanatory, or will be understood
from the brief explanations given above., Mention has
not been made before, however, of the knobs marked
R.F. and A.F. ; these are merely volume controls operating on the R.F. and A.F. amplifiers.
A switch is marked A.V.C.-B.F.O. The object of this
is to cut out the automatic volume control and at the
same time to switch in the beat-frequency oscillator for
use on C.W. receptions. It is necessary to disconnect the
A.V.C. when using the B.F.O. because the output from
the oscillator would introduce so marked an A.V.C.
effect that -the receiver would be rendered relatively
very insensitive.
Another knob is described as the B.F.O. tuning
control. This is used on C.W. to vary the pitch of the C.W.
note, after carrying out the main tuning with this- knob
set to its midway or zero position, at which the IJ.F.O.
is tuned to the 'intermediate frequency. Turning the
knob in"either- direction from zero makes the C.W.
audible and gradually increases the pitch from zero to,
.say, 1,200 c's. This control can also be used in certain
instances, Which will be referred to later, to eliminate
interference.
The last control calling for explanation is that described
as the noise limiter. This is a variable resistor in the
second -detector circuit which, in effect, acts in opposition
to the A.V.C. The result is that receiver sensitivity can
manually be reduced slightly to cut down the noise in
order to render a very weak signal audible through it.
A more detailed description of the circuits of a typical
communications receiver will be given in later articles
of this series.
:
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Impressions on the Wax
Review of the Latest Gramophone
Records

H.M.V.

THIS month I find myself in a bit of a quandary. I
have but a few records, so far as titles are concerned, on whieh to pass my opinion, and yet.
I still lack sufficient space. This embarrassing position
is due to the fact that the major item in my selection
for this month is a work of such magnitude an
complexity, that although it consists only of seve
(six and a -half to be exact) records, a single page would
not enable one to do justice to it, if I attempted
to review it in the strict musical sense. It is one thing
to comment on a masterpiece when one's judgment is
based on knowledge of the composer, his characteristics,
etc., and generally expressed views, but are such
comments the true individual opinion of the reviewer,
or are they merely a reiteration of, shall we say, accepted
views expressed by.,a certain school of thought? Each

and every music lover forms his or her opinion from
the reactions their musical senses experience, or the
passions, moods, thoughts, call it what you will, created
when they listen to music. One's musical senses can
undoubtedly be sharpened by a natural gift or by musical
education, but, even so, this still leaves, if one is honest
about the matter, the individual to be 1ús own judge,
and the greater one's musical senses are developed the less
likely one is to agree with another of. equal standing
on all points about interpretation, presentation and the
actual composition. Take, for example, the major
recording released this month by H.M.V., which has
been recorded under the auspices of the British Council.
It is Gustav Holst's " The Planets." This work is,
without any shadow of doubt, a masterpiece in the
strict sense of the word, and it is acknowledged as Holst's
finest composition. It is, as mentioned before, too
vast for me to attempt to analyse ; it is a work which
should be heard by all music lovers. So far as the record
enthusiast is concerned, the recordings form one of the
rare opportunities which will allow him to hear a concert
performance in its complete form of a work which calls
for the fullest resources of a large modern orchestra.
The recording, which is macle by the B.B.C: Symphony
Orchestra, conducted by Sir Adrian Boult, is superb ;
and this, together with the outstanding performance
by the B.B.C. Symphony Orchestra, makes the series
of records concerned an- artistic triumph. There are
seven records-H.H.V. DB6227-6233, Album No. 387

-arranged

as follows

:

Nos. i and z, " Mars-the Bringer of \Var " (DB6227
both sides) ; Nos. 3 and 4, " Venus-the Bringer of
Peace " (DB6228, both sides) ; No. 5, " Mercury-the
Winged Messenger " (DB6229, one side blank) ; Nos.
6 and 7, " Jupiter-the Bringer of Jollity " (DB623o,
both sides) ; Nos. 7 and 8, " Saturn-the Bringer of
Old Age " (DB6231, both sides) ; Nos. to and
" Uranus-the _Magician " (DB6232; both sides) ; and,
finally, Nos. 12 and 13, " Neptune-the Mystic "
(DB6233, both sides). The full title of the recording is
" The Planets " Suite Op. 32.
Webster. Booth, with the City of Birmingham
Ordiestra, conducted by George Weldon, has recorded,
on H.M.V. C342o, recit, " Thy Rebuke Hath Broken
His Heart," and the aria " Behold and See," and recit,
" He Was Cut Off," arid aria " But Thou Didst Not
Leave, from Handel's " Messiah." The recording 'is
one which will he greatly appreciated by lovers of
The Messiah, as Webster Booth gives. a fine rendering,
and this is richly enhanced by the City of Birmingham
Orchestra's outstanding performance. In addition to
the pure quality of Mr. Booth's voice, his true expression
and understanding, I never fail to appreciate his perfect
diction. Every word is crystal clear, and it is a great
pity that more of our tenors do not cultivate the same
highly essential quality.
A pianoforte solo recording is, always welcome,
especially_ so when the artist is Solomon and the
composition by Chopin. I recommend H.31. V. C3433.
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New Records for Old
By

" EXPERIMENTALIST "

If itis sounds
impossible to repair .a damaged record so that
as good as new. Irrespective of a clean

break and a neat join, there is always a " clicking"
sound, such as that produced by a bad scratch.
However, an attempt was made to -repair the record,
using gummed paper. Unfortunately, it was not discovered, until too late, that the halves had shifted
by a single groove during the " gumming up " process.
" Supposing the disc was tried as it is, what would be

Fig. z.How the record disc is scored on both sides prior
to breaking in half.

the result ? " the writer wondered. \yell, although
the idea seemed childish and nonen,sical, a test was carried
out and, to put matters mildly, the result was remarkable-astonishing and rather unexpected, in fact.

foxtrot number, Alas, another surprise was in storetwo surprises, to be more correct
It was found that the record could not be place*
from the beginning. The needle kept working out
towards the edge of the disc. In other words, the
needle had to be placed near the finale of the recording
so that it worked towards the introduction
Close inspection showed this effect to be due to the.
extraordinary manner in which the " spirals " run,
one half portion of the disc serving as a " throw=back "
upon the second half. As a result, the record plays
longer in duration, i.e., about double the length of time
of the opposite .side.
The music is virtually played backwards, but is heard
in the conventional manner, since the disc, is revolving
in the proper anti-clockwise direction, Thus, the music,
and some of the singing, is heard as normally played,
but in interrupted half sections, from the end to the
beginning.
The foxtrot number " Thinking of You " was converted
into a close resemblance of a Russian *larch. At least,
it had a.military swing and .a " foreign " air to it not unlike
Russian music, the needle clicks seeming to be part of it.
Trying the Experiment.
Knowing that many readers are of an inquiring,
inventive turn of mind, sonic will doubtless 'want to
try out the experiment with old records themselves
and thus hear the " effects " obtainable which, if not
sensational, are interesting. The experiment is one that
is better than the playing of a ,disc backwards in order
to obtain novelty and satisfy cùriosity.
First of all, an old Bin. or loin. record is cut into equa]
halves, as shown by the dotted lines at Fig. I. The
black, plastic composition used in making gramophone
records is; by the way, easily broken if scored, just like
plain glass, using the point of a penknife as the scoring
instrument. A rule is placed over the centre of the
disc and a light score made. A similar score is made on
the opposite side by: continuing the first score around
the edges so as to " tick off " the surface edges as guide
marks for the ruler.
!

!

A Queer Result
It is all a queer business. You listen to a tune
'many times and get to know it, including the voice of
the vocalist. You also know the words of the lyric.
A record never varies. One can, after repeated hearings,
go over the whole recording, memorising every sound,
from the introduction to the finale.
The mechanical sameness remains in the mind. It
comes ag a bit of a surprise, therefore, to hear such a
record played when repaired as mentioned. You
expect to hear some familiar part of it, and this is so.
At the same time, you imagine that it will make no
sense, seeing that its continuity is severely interrupted.
In a way, you are right again, particularly where the
vocal passages are concerned. What, however, actually
happens ?
\Ve get a " foreign language " effect. This, together
with a unique " rhumba " melody, creates a new,
amusing record.
As you doubtless know, the song entitled " Some Day,
Somewhere, We'll Meet Again " is a waltz melody.
The tempo (three beats to a bar) became changed to a
rhumba beat, being aided and abetted, so to speak, by
the rhythm introduced by the inevitable clicking of the
pick-up needle over the joins.

The Reverse Side
The reverse side of the repaired (?) record was tried
out. This side used to play " Thinking of You

"-a

Fig. 2.-How the halves are set together, with one groove
out of true alignment. B shows how the spindle hole is
treated.
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may, incidentally, refrain from scoring the
opposite side. However, it was found that while the
composition is easily broken with. a single score, the
unscored side has a slightly rough, jagged edge. Two
cuts keep the roughness to. the centre of the thickness
of 'the disc, so that only a little truing. with a fiat file
Paper
is necessary.
Disc
Alternatively, the cut edges can be trued with a small
iron plane, such as a block plane, more particularly if
the edges are supported on a woodworker's shooting board. A fine grade of glasspaper, or emery cloth,
held on a flat piece of wood, will, when rubbed along the
cut edges; also help to make them level, but There is the
possibility of dubbing over the edges so that, when the
halves arc placed together, a distinct form of " crack "
is seen across the disc. The needle, instead of riding
easily over the joint, is more inclined to stick and this
fault, of course, must be avoided as much as possible.
Meeting of..
Grooves May or
Joining the Halves
May Not 'Be
Having cut and trued the halves neatly, place them
Even
closely together so that the sound tracldis out of true alignment by one groove. An exaggerated view is shown at
A
.
Fig. 2. The left-hand half, it will be noticed, is higher than
the right-hand portion. This makes a " face " side, i.e.,
the side you want to hear played in the normal, but short
way, from the introduction to the finale.
Fig 4.
record disc cut nto four equal sections, with
Now, while the record is slightly eccentric, by a two sections reversed and
placed between the other_ two
fraction of an inch, it may be necessary to file the spindle
' sections.
hole (see A) as shown by the
inset, B. The elongated'
hole enables the halves to
the writer tried, are simple
be joined out of true by a
to follow. One of the halves
coúple of grooves, 'should:
was reversed, this giving a
you want to try this out.
peculiar form of " oriental "
The halves are best joined
music
which might be
by means of two r;in. discs
regarded as " light, honourof gummed paper and small
able
music
" by the Japs.
edge tabs, as indicated at
The opposite side gave
Fig. 3, the latter being
similar
results.
sufficiently long for gumming
The half sections were
on the other side: The
then
cut
to make four
gummed paper holds the
quarter segments, as shown
halves together in a rigid
at
Fig. 4.
Two of the
manner that permits easy.
segments were reversed (Y)
carefree handling.
and placed between the
other two segments (X).
Other Experiments
This unusual form of
Other experiments, wh h
Using a penknife for scoring an old record
" record" produced a
mumbo -jumbo that would
have
made
the'
wildest
cannibal
Sufficient Projection
in the African jungle
Paper Tab
For Other Side
sit up and take notice
As pointed out in the diagram, some of the sound
grooves may, or may not, meet evenly, but it is a fault'
which makes little difference to the muddled recording:
Tests carried out with a rein. disc gave equally amusing
Joint
results.
An old " Columbia " disc playing " lïlnt'Îl I Do ?
Gummed
Paper Disc
(a waltz) on one side and ".Burning Kisses " (a foxtrot)"
on the reverse side, created very up-to-date " rhumba "
music, particularly the " Burning Kisses " melody,
which has a touch of " snake " music, reminiscent of
the East, in Some of its passages.
Incidentally, a great deal depends on how the records
are cut. It is possible to make identical records produce
different " music " on account of the varying position
of the two joins.
The chorus of most melodies, such as song
and fox-trots, usually .consists of 32 bars of waltzes
music.
The first and second 8 bars are very similar, the second
lot leading up to the " middle bit " which lasts for another
8 bars. The latter introdubes one to the last 8
again, sound like -the first and second 8'bars.bars which,
Consequently, one half of a cut record might break
the last 4 bars of the first 8 bars and introduce
the first
4 bars of the second 8 bars, and so on
throughout the Paper Tab,
whole recording. Thus, the needle is forced to skip
passages. These same passages, in an identical
Fig. 3.-How the joint is held by a gummed paper disc and certain
record- cut differently, might be heard.
tabs.
procedure gives plenty of food for thought. The whole
One
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An A.C. Short-wave Four
Details of Coil Stowage Cover, Chassis Sides, and Valve Base Connections
By R. SHATWELL
(Concluded from page 379, August issue)

such as detector decoupling, output bias condenser
and resistance, and the .5 mfd. across the H.T., are
mounted close up to the coil stowage partition. The
det./L.F. mica coupling condenser will have fixing holes
and is fixed to the back lip of the H.P. shelf with a 6 B.A.
countersunk head screw. The .000_ detector grid con denser is screwed to the top of the front panel above
the bandspread condenser, and only a 2-in. grid lead is
The aerial
necessary which need not be screened.
coupling condenser is similarly mounted and only a
short lead is necessary to the 6I," grid. 1f a silver mica
condenser is used instead of thé foot mounting type it
will have to be suspended between the bandspread
condenser and 6J7 grid, with
the grid leak across it. The .5 mid.
Bend Up
condenser across the H.T.is not
shown in the theoretical circuit,
but was found necessary to cut
Bend
out the last trace of hum, caused
by the power supply line, which
Down
was a multicore cable. No bias
3" condenser is fitted to the L.F.
5r
valve, as sonic slight feedback is
B
a3
obtained by omitting this, which
4
Rad.
C
improves the quality and snakes
wZ
the amplifier more stable. The
connections to the secondary of
the output transformer should be
Bend
g - Down
reversed to sec if any difference
is noticeable and the best position
used.
All earthed points in the H.F.
Bend Up
and det. stages should be jointed
together as well as to the chassis.
Fig. 6. Details of coil stowage cover.
If this procedure is not carried
erratic
tuning may result.
out
some
rather
on the screw it can be fastened or unfastened without a
screwdriver. A similar method can be used with the
The set as described is suitable for use through a
lid.
vibrapack, if well smoothed, or A.C. Mains through a
The whole set is assembled with 6 B.A. round -headed transformer and rectifier. To run as. A.C./D.C., the
carrying
the
aerial
and
bracket
screws, apart from the
6AG6 in the output stage would have to be changed for
earth sockets, which requires countersunk head screws a 25L6 for which the bias resistor is correct, and the
so as to clear the cover. If the whole is given a matt heaters would have to be series fed. The main modiblack finish and dials fitted, quite a professional appear- fication would be that the chassis would have to be
ance results. One method of acquiring a good matt isolated from the H.T.- line, the only link between
finish is to give the metal a coat of quick -drying enamel, the two being by a .or mica condenser. This would
and allow to dry thoroughly. Then, if a piece of cotton
wool is soaked in enamel diluted slightly with methylated
Screen
spirits and held inside a piece of very fine silk, entirely
free from fluff, and dabbed over the surface until the
Screen
anode
enamel is just beginning to go tacky, quite a reasonable
Cr, d
Sapp
surface will be obtained. Tr}' this first on an odd bit
of metal, as the type of enamel used makes or mars the
Grid
finish.
(Tc)

PLACE one piece on each side of the piece to be
joggled,. one above the joggle line and the other
below, with a gap of about '1/3210. between them,
and clamp the whole tightly in a vice, lengthwise. The
two strips will then force a step in the metal as
required, the thickness of the two strips determining
the depth of the step. The coil stowage cover is fixed
by pushing the joggled end under the outer edge of the
hole in the back cover of the set, and drilling through
the back at the position the hole in the cover plate
takes up. A 4 B.A. nut is then soldered to the inside of
the back. The cover then fixes quite securely with a
screw. If a thin strip of brass is soldered into the slot

-

-

-

Wiring
The heaters and pilot light arc wired with twisted
flex, going to the filament sockets on the power input
valve holder. H.T.+ goes to the plate of this holder
and H.T.- to the grid. It will be found necessary to
wire the valveholders and then mount them. The
simplest method of wiring is to begin with the output
stage and work back, when the H.T. supply will auto rustically follow on, saving long H.T. wiring. The
output Transformer is mounted in the set, on the front
panel immediately above the power input and pick-up
sockets. Wiring will be found to be amazingly convenient
if some thought is given to it, and the only long leads
arc those between the H:F. and L.F. sections. 1\o
screened leads .arc necessary. All the large condensers,
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Fig. 8.-Valve base connections.
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mean isolating all controls also. A battery version of be fitted inside the set, behind the H.T. switch.
this has been used and proved very satisfactory,
Finally, if desired, a slide can be fitted
space
although, of course, not so powerful. The valves used under the handset control to take a cardinforthelogging
were SP2, SP2, P200 and KT2, and H.F. gain was modi- stations that are likely to be used frequently. It should
fied to work on the screen of the first SP2. Automatic be noted that the H.T. switch is not an On/Off switch,
bias was fitted, but â small bias battery could easily the set must be switched off at the power unit.

The New Wavelengths
THE HOME SERVICE
ENGLANDLondon Region
Midland Region
North Region
West Region

SCOTLAND

342.r metres
296.2 metres
449.1 metres
285.7 metres
514.6 metres
203.5 metres

(877.kc/s.).
(1,013 kc/s.).
(668 kc/s.).
(1,050 kc/s.).
(583 kc/s.).
(1,474 kc/s.).

WALES

..

..

391.1 metres (767 kc/s.).

373.1 metres (804

NORTHERN IRELAND

285.7 metres (1,090 kc/s.).
This list is provisional and may be altered after notice
has been given.

THE LIGHT PROGRAMME
1,5oo metres (too kc/s.), a long wavelength receivable over the whole country.
261.1 metres (1,145 kcls.), for use in urban areas where for technical reasons the long wavelength is not
well received.
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Electrolytic Condensers
THEIR

CONSTRUCTION,

USE

AND REPLACEMENT

" The Experimenters " will Answer Many of the Questions 'which are
Frequently Asked Regarding One of the Most Important Components in a Modern Receiver

This Article by

{

UNLIKE most components. in a piece of radio
equipment, electrolytic condensers generally
suffer from deterioration and require to be
replaced at intervals. Fortunately, the intervals are
usually long, but in view of the present difficulties in
buying electrolytics, replacement presents a serious
problem.
There are probably more electrolytic condensers
being made in this country to -day than ever before ;
why, then, the difficulty in obtaining them ?
The
reason is simply that the Services require as many as
are made-and often even more No doubt the position
will now improve, but it will probably be some time
before thesè condensers are zçgain readily available.
When the change -over from the manufacture of radio
equipment for the armed forces to the production of
civilian receivers comes about, one may well expect
that set manufacturers will be able to absorb the bulk
of the production of condensers for a few months. After
that time we may look forward to buying our needs
for replacement.
In order to understand why electrolytic condensers.
tend to " wear out " it is necessary to know something
about their form of construction. A knowledge of this
will also lead to a more intelligent use of the compdnents.

Electrolytic Construction
There are various types of electrolytic condensers-.
wet and dry types in metal containers and dry types in
waxed cardboard tubes or grartons. All depend upon the
same principle, which is that if a certain chemical liquid
is placed between two sheets of aluminium, aluminium
oxide will be deposited on the face of one aluminium
sheet when a source of D.C. is applied to the two plates.
The liquid generally employed is a solution of sodium
borate and boric acid in water.
The usual type of wet electrolytic consists of an
oxide-coated aluminium rod or tube immersed in the
chemical solution. The solution is actually the second
electrode, but the outer aluminium case is used to make
contact with the electrolyte. Dry electrolytic condensers
may be similar in general construction except that the
chemical solution is made into jelly form and is soaked
into a thin strip of cloth or absorbent paper. In 'order
Condenser Construction
It is well known that the ordinary type of " mica " to obtain a still higher capacity in small space dry
condenser consists of a multiple sandwich of metal electrolytics are often made into a foil -treated paper
foil and mica sheets. In the case of so-called " paper " roll similar to that of the tubular paper condenser,
condensers, the mica dielectric is replaced by waxed the .two wire-end connections being made to the two
or other specially impregnated papers When a fixed sheets of aluminium foil.
condenser of relatively high capacity (say above .or
mfd.) is required, it is usual to make a long." sandwich " Condenser Polarity
One extremely important aspect of the electrolytic
of metal foil and waxed paper-or to deposit a filin of
metal on the paper-dielectric-and to make this into a condenser is that it is polarised ; that is, correct positive
swiss roll." In the ordinary way such a. condenser and negative Connections must be carefully observed,
has an appreciable inductance, in addition to the or the condenser will be ruined. The aluminium on
required capacity. The inductance is an undesirable which the oxide is deposited forms the positive electrode,
feature and therefore various methods are adopted for whilst the dielectric or the second sheet of foil conreducing the value of inductance: One method is to fit stitutes the negative electrode. In many respects the
a metal plate at each end of the roll so that the " turns " electrolytic condenser may be regarded as a rectifier,
of the two " inductances " (the foil sheets) are effectively for if D.C. is applied correctly in respect of polarity the
short-circuited. Other methods are also employed, but condenser will pass a neglible current, whereas if the
in any case it is not strictly correct to refer to the con- polarity is reversed a relatively heavy current will be
densers as being non - inductive ; low -inductance, if passed and the action of the condenser will be destroyed.
From this it will be clear that electrolytic condensers
you like, but with all the normal methods of construction
cannot be used in A.C. or H.F. circuits. Not only would
a certain amount of inductance remains.
they be useless,' but they would very soon breakdown.
High Capacity-Small Dimensions
With .all the various types of condenser which have
been mentioned, the capacitance, often called capacity
is proportional to the area of overlap of the metal
plates and the dielectric constant of the insulating
material used as dielectric, and inversely proportional
to the thickness of the dielectric. By way of example it
might be -stated that a mica -dielectric condenser in
A.
which the mica is .002 (two thousandths) in. thick and
the area of overlap of the plates is 55 sq. in., is approximately .007 mid. This assumes a dielectric constant
of 5.5 for mica, which is an average figure for various
samples.
In the case of an electrolytic condenser having an
effective working area (which will shortly be explained)
of 55 sq. in. the capacity would be something like 8 mfd.
Fig. r.-A full-wave rectifier and smoothing system,
-more than a thousand times that of the corresponding. showing a pair of 8. mfd. electrolytic smoothing
mica condenser. This at once demonstrates the principal
condensers.
!

dt

advantage of the electrolytic type of condenser ; far
greater capacity in far less space.
The reason for this advantage is two -fold ; the dielectric constant of the dielectric employed is about io ;
the thickness of the dielectric that can be effectively
employed is very considerably less. In fact, a dielectric
.00004in. thick is suitable for use with voltages up to
about 5oo.
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Deterioration
Why do electrolytics deteriorate in use ? There are
two main reasons. The first is that there is a tendency
for the electrolyte eventually to dry up. The second is
that in smoothing circuits there is a ripple or fluctuating
voltage present. This may in some respects be compared
to an alternating voltage, for the rise and fall in voltage
may be considered as the backward and forward flow of
current; this is true, although the polarity does not in
fact change. As a result of this action there is a tendency
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voltage oùtput of the rectifier would be less than when
an effective condenser was in use.
If either condenser were to become internally shortcircuited, due to a breakdown of the oxide dielectric,
there would again be a drop in volume ; there might
even be a complete absence of signal. In addition, there
would be marked overheating of the rectifying valve,
transformer and, if C.r were defective, of the smoothing
choke. It is possible that mains. hum would be noticeable, but the level of sound of all kinds would be fairly
low. The first signs of a smoothing condenser having a
low internal resistance would be a falling-off in power
and, very often, blue -glowing of the rectifying valve.
Continued use of the condensers would probably result
in failure of the rectifier due to gross overload.
Precisely the same symptoms-although perhaps more
noticeable in character-would be present in the event
of faults in the smoothing condensers shown in Fig. z,
which relates to the half-wave rectifier in an A.C./1.C.
receiver. There would also be an equal, or greater, risk
of the rectifier valve being ruined should the condenser
marked C.2 develop a partial or complete short-circuit.
It is for this reason, that the smoothing condensers in
any receiver should be thoroughly tested before replacing
a rectifying valve which has failed in service.
Condenser Testing
It is not quite as easyto4est an electrolytic as other
types of fixed condenser because of the rectifier action
previously mentioned. If an electroltyic is connected
across an ohm -meter (remembering to observe correct
polarity !), a small current will flow for a few seconds
after connection has been made to the condenser
terminals. In consequence, the condenser will appear
to suffer from leakage. But the current should fall to
zero in a few seconds, so that the indicated resistance is
in excess of the full-scale reading, which is generally
ro,000 ohms. li this is not the case, the condenser should
be suspect.
Should a test be made by connecting a source of, say,
6 volts D.C., and then discharging the condenser through
a pair of phones, the condenser should be connected to
the supply for about five seconds.
Bias by-pass condensers, as shown in Fig 3, seldom
give trouble. This is due to the low voltage at which
they require to operate, and to the fact that, they are in
parallel with a resistor. Should such a condenser become
open-circuited there would be a loss in volume because
the bias resistor would produce negative feed-back.
'Reproduction quality might be unproved, and would
seldom be impaired. Short-circuit of a bias condenser
would result in marked distortion as a result of the
removal of negative grid voltage and consequent overloading of the valve. In addition, the valve would
overheat, and there might
also be overheating of the
1111 H.Tt
H,T. supply circuits consequent upon the increased
current drawn by the
unbiased valve.
L.S.
Let us hope that electrolytic condensers will soon be
available to the public again
in sufficient quantities to
ensure replacement of those
which fail in service.
-

Fig. 2.-A typical halfwave rectifier and
A.C/DC circuit as used in smoothing
A.C./D.C.
Supply
receivers.

C.

for the very slow and gradual formation of an oxide
film on the surface of the negative electrode. When this
occurs the -condenser acts as if it consisted of two condensers in series. And we know -that the overall capacity
of two condensers in series is less than that of either
condenser.
In 'some designs the danger -of oxidation oli the
aluminium negative electrode has been eliminated by
the use of plating with a metal such as cadmium, but this
is normally applied only to metal -cased condensers,
which are to -day less widely used than those built in
paper tubes.
Deterioration of tubular electrolytics sometimes shows
itself in the form of a sticky chemical which oozes from
the ends. This is in part due to leakage of the paste
electrolyte, but in some cases it would appear to be due
to chemical action resulting from the use of impure
electrolyte or aluminium. When slight leakage of this
sort is noticed a cure can sometimes be effected by
running a little Chatterton's Compound or wax over the
crack which will be found between the paper tube and
the wax end filling. On the other hand, once this trouble
has started it is generally a sign that a replacement
condenser will soon 15e required.

Alternative Condensers
When a new electrolytic is unobtainable it is generally
satisfactory to employ a paper condenser of similar
capacity .provided that there is sufficient space for it,
and that a condenser of sufficiently high capacity is
available. But paper condensers, of over 3.so volts
working, are usually far too bulky in capacities over
4 mfd. It will often be found, however, that an 8 mfd.
electrolytic smoothing condenser can be replaced by
another condenser of only half the capacity without
.circuit efficiency falling Off too severely. In the ease of
bias -resistor by -pass -condensers, which are usually low voltage 25 mfd. electrolytics, use can often be made of
2 mid. paper condensers, but these are rather less
satisfactory.
Symptoms of. Failure
It is -not always easy to tell when an electrolytic is
failing, but there are various signs which give an indication that the condensers should be tested. For
example, if an H.T. smoothing condenser has suffered a
loss in capacity mains hum will be more noticeable. In
addition, it is often found that the volume level 'falls
and that there is a form of " ripple " superimposed on
the reproduction, particularly on speech, which sounds
" thin " and " waverv." This result 'would be noticed
should either of the condensers marked C.r and C.2, in
Fig.

fall.

r

become open -circuited or should their capacity

If C.2 were defective in this respect there would
undoubtedly be a reduction in volume level because the

'

An

electrolytic condenser acting as by-pass for
the cathode-bias resistor of
an output tetrode.
Ft'g. 3.

+ 25
E-

Mtd.

'H.T.-
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Sir Ambrose Fleming
His Pioneer
Old Man of Radio
Work for Wireless and Electricity

The Grand

IN

his earlier days he was frequently dubbed the
of Wireless," this ingenious professor and
electrical engineer who was the first to harness a
heated filament to the furtherance of wireless communication and electrical science generally, and, afterwards,
for years previous to his death, which has recently
occurred at Sidmouth on April 19th last at the ripe
old age of 95, Sir Ambrose Fleming had often been
affectionately styled the " Grand Old Man of Radio."
For Sir Ambrose was not one of your dryasdust
theoreticians who can do anything with the differential
calculus but who, in practice, cannot be relied on to
coil half a dozen turns of wire neatly. On the contrary,
Fleming was an essentially practical man from the very
start. In his lifelong devotion to electricity and wireless.
he distinguished himself continually as an engineer,
inventor, researcher, discoverer, professor, experimenter
and, lastly, but by no means least, as a gifted and
capable author and journalist, as a popular expositor
of the technical intricacies of wireless science for the
multitudes of its intelligent and interested adherents.
John Ambrose Fleming hailed from Lancashire,
although he was Scotch by descent. His father, the
Rev. James Fleming, was a Congregational minister at
Lancaster, in which town the boy Fleming was born on
November 29th, 1849.
The lad was brought up on strict yet sensible lines,
and, showing an early liking and capability for science,
he was allowed to study for such a career. w He learnt
chemistry under Sir Edward Franldand (himself a
Lancaster man) in the old " Royal College of Chemistry,"
and graduated B.Sc. at London in 1870.

" Wizard

Fig. 2.
1914.

An
It

early Marconi valve dating from about
constituted the pre-broadcasting development
of the Fleming valve.

made a " Foundation Scholar " of St. John's College,
Cambridge, and, after taking his Cambridge degree, he
was elected a Fellow of St. John's.
Fleming's ,first research under Clerk-Maxwell was
concerned with the British Association standards of
electrical resistance. Before he went to Cambridge,
devote himself to further scientific study and experi- Fleming, if anything, had been
inclined.
ment. He threw up his teaching and went up to Now, under the distinguished a:gischemically
of Clerk-Maxwell,
Cambridge, there to become one of the two ,original electrical science became his ruling passion
and his
research students who worked under the famous devotion to it remained with him to the end of his
days.
electrician James Clerk -Maxwell, in the first days of the
Fleming, to some extent, was a man who happened to
now celebrated Cavendish Laboratory. Fleming was be born at the right time. The years of his early manhood
coincided with the rise of electrical engineering as a
science and as a large-scale industry. Owing to his
association with Clerk -Maxwell at Cambridge, Fleming;
as it were, was able to drink at the fountain head of
electrical knowledge, and it was from thence onwards
that he gave his heart and soul together with the whole
of his amazing mental and physical energies to the
furtherance of electrical technology and its utilitarian
development.
Eighteen-seventy-four was the year of Fleming's
first semi-public appearance as a lecturer, for it was
then that he read his first scientific paper to the newly
founded London Physical Society. Sixty-five years
later, being then in his 9oth year, he gave a memorable
address to the same society, in which he contrasted
vividly the present conditions of scientific research with
those obtaining in his early days.
Association with Clerk-Maxwell

Soon, afterwards the young graduate took a post as
junior science master at Rossall School, Lanes, but in
2874 he transferred to an analogous position at
Cheltenham College. Three years later he decided to

-A

Fig. x.
development of Fleming's discovery. Two
ofthe earliest three-electrode valves used for early breadcast,receptions.

Edison Electric Lighting Company
In 1881, Dr. Fleming (as he was" known then) was
appointed professor of physics and mathematics in
University `College, Nottingham, but he did not bold
this post for long. Other interests were rising, interests
which appealed to him powerfully.
It was in the above -mentioned year that electric
lighting first came into practical being, mainly as a
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best of all, in fact, by its inventor himself. It was
Fleming himself who first likened the action of the
device to that of a one-way valve. In fact, he termed it
an "oscillation valve," and it was at once found to be
of value in wireless telegraphy as a detector of radio
waves. The Fleming patent was at once acquired by
the Marconi's Wireless Telegraph Company, by which it
became immediately used.
The Edison Effect
Although the first radio valve was given to the world
in 1904, its beginnings may be traced back to 1882,
the year of Fleming's appointment as electrical adviser
to the Edison Electric Lighting Company, of London. In
this technical capacity he was brought into close touch
with the early incandescent electric bulbs and the then
many problems associated with them. Fleming' was
particularly perturbed by the essential fragility of the
carbon filaments, for they seemed to fracture at the
slightest shock. He noticed, too, that after these filaments had been burning for some time, the interior glass
of the bulb became darkened.

Fig.

3.-A

two -electrode valve made on the Fleming
principle about 1920.

result of the pioneering experiments of Thomas A.
Edison, in America. The Edison Electric Lighting
Company was formed in London to exploit the Edison
patents, and in the following year (1882) Fleming
accepted the post of " electrician " to this pioneer
concern, a position which he retained for more than

ro years.
Indeed, at that time Fleming was one of the few who
knew anything about electrical engineering.
His
practical knowledge quickly earned increasing renown
for him, so much so that he became appealed to and
even pressed from all sides to undertake electrical
consultative work.
He became technical adviser to the early London
Electric Supply Corporation and to the City of London
Electric Lighting Company. At a later date, too, he
'vas appointed expért adviser to the then very infantile
Marconi's Wireless Telegraph Company, in which
capacity he played a very considerable part in designing
the equipment for the earliest Atlantic wireless
transmissions.
Despite his many-sided industrial consultative work,
Fleming found the time-_and the energy-to carryon
with his academic career. It was in 1885 that he was
appointed to the new professorship of Electrical Engineer
ing in University College, London. Here he placed -the
then new science of electrical engineering on the
curriculum of technical training.- Perhaps, indeed, his
election to the coveted Fellowship of the Royal Society,
which calce about in 1892, was, in effect, a recognition
of this fact.
Without any doubt, Sir Ambrose Fleming was best
known to our present generation in connection with the
revolution in wireless communication methods which
he brought about by his invention of the two -electrode
valve, a device which he patented (No. 24,850) on
November 16th, 1904.
The story of the valve's origin bas often been told,
-

Edison himself noticed this phenomenon, also. He
found that if he placed a small metal plate within the
lamp bulb and connected it outside the bulb to the
positive end of the filament, he obtained 9 very feeble
current. This discovery was named the " Edison effect,"
but Edison himself was unable to explain it, nor did he
ever try to use it in,any way.
The characteristic darkening of the interior glass of
the carbon filament bulb, particularly after the filament
had suddenly burnt out by overheating, intrigued
Fleming. He wondered why such a phenomenon should
occur. Then he discovered that almost invariably the
darkened lamps had down one side a thin hair-line of
clear glass, which looked almost as if a fine point had
been drawn down the darkened area,. leaving a perfectly
clear line behind.
Continuing his investigations, Fleming saw that the
clear line was in the plane of the curved carbon filament
and on the opposite side to the burnt -out portion of the
filament. It at once became clear to him that the
unbroken portion of the filament had acted as a sort of
screen and that a spray or a discharge of finely atomised
carbon had proceeded from the overheated part of the
filament, thereby effectively, blackening the interior
walls of the lamp bulb.
In 1883, Fleming came out with a scientific paper on
" Molecular Radiation in Incandescent Lamps." In
188.5, further experiments on the same subject caused
him to read. another paper " On Molecular Shadows."
Sir William Preece, the Post Office engineer, obtained_
-

Fig.

4.-A

sketch of the original Fleming two -electrode

valve.
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in 1884, some lamps from Edison, lamps in which the
latter inventor had fitted metal plates for the purpose
of demonstrating the " Edison effect." Preece dabbled
a good deal with these special lamps and confirmed
Edison's rather over -publicised " effect." But there
Preece left the matter. Perhaps it was beyond him.
Lamp-blackening Problem
Other work claimed Fleming's attention for three
or four years, but, in x888, he reverted to the lamp blackening problem, and he had a number of special
lamps made for him by the old Edison and Swan lamp
factory. These Fleming lamps were very strangely
shaped. They had long glass side tubes proceeding from
them, and others were shaped like a capital " L." The
filaments were in every case of a horseshoe shape and.
were, of course, carbon ones, for the metal filament lamp
had not then been invented.
Numerous experiments were conducted by Fleming
in his laboratory with these almost fantastically -shaped
lamps, and they were described in various Royal Society
and Physical Society papers which Fleming wrote.
Preece knew of the experiments, but he did not appear
to be particularly interested in them. ' All the same,
he was a witness of their accuracy, and he agreed with
Fleming's observation that the particle discharge from
a heated filament would not twist itself round # rightangled bend. Hence, announced Fleming, the molecular
particles apparently travel in straight lines.
Carrying on with his lamp experiments, Fleming's
next plan was to enclose the negative leg of the lamp
filament in a tiny glass tube. He at once found that the
particle discharge promptly ceased. Then he ex"

Fig. 6.-A photograph showing the electron's path from
the filament to the plate of a specially -constructed valve.
A high filament current and an extra -sensitive film
perimented with altered positions of the internal metal
were used to record the luminous path.
plates of the lamps and discovered that, -by so doing,
he was able to vary the intensity of the particle.
discharge from the filament.
Fleming were occupations of .his leisure hours. They
had no direct utilitarian end in "view, and, in conseElectric Particles
quence of the pressing claims of other work, academic
Eventually, he tried the effect of placing a miniature and industrial, they became more or less relegated- to
metal cylinder round the negative leg of the filament, the background of his electrical studies. It is, however,
but without there being any contact between cylinder interesting-and important-to note Sir Anibrose
and filament. At once his indicating galvanometer gave Fleming's statement that before Sir J. J. Thomson
a relatively strong current reading. Clearly, therefore, had, in 1897, made his discovery of ' electrons," he
the metal cylinder was catching all the electric particles (Sir Ambrose) had recognised the filament emission which
took place in his lamps to be due to the projection of
which were being emitted from the filament.
At the time of these experiments, the Conception of negatively-charged particles.
A study of Fleming's original papers will reveal the
the electron as a particle of negative electricity had not
yet arisen. Fleming was surely but slowly groping for truth of this historical claim, for therein lies preserved
the true explanation of the phenomenon, but had not Fleming's own experimental data and evidence showing
that by surrounding the negative filament of a lamp
yet arrived at it fully.
He proceeded to experiment with"electric arcs in the with a metal cylinder and by heating the filament
air and he found that the same type of khenomenon to a minimum temperature an electrical current,
manifested 'itself. The result was another original negative in sign; can be made to flow from the filament
scientific paper (published in 1889) on " Electrical to the cylinder. but not from the cylinder to the filament.
Discharge between Electrodes at Different Temperatures
The Coherer
in Air and High Vacua.,,"
'
In many respects, these lamp investigations of
It seems clear, therefore, that around the years x8891890 the fundamentals of the valve
had, in effect, been worked out.
Wireless transmission, of course, had
not then arrived, and even when, in
5899, Fleming himself was engaged
in part of the design for the Marconi
Company's first transatlantic transmitter, the idea of hitching his ]amp
discoveries to the detection of radio
waves did not occur to him.
In those early days the "coherer,'"'
or tube of metal filings, was used to
detect signals, the filings adhering or
"cohering" together whenever a
signal arrived and thereby providing
a conducting path for a current.
.

Fig. 5.-Two-valve receiver and note magnifier. de. early reception circuit
in popular use after valves had become
common.
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in 1884, some lamps from Edison, lamps in which the

latter inventor had fitted metal plates for 'the purpose
of demonstrating the " Edison effect." Preece dabbled
a good deal with these special lamps and confirmed
Edison's rather over -publicised " effect." But there
Preece left the matter. Perhaps it was beyond him.
Lamp -blackening Problem
a
Other work claimed Fleming's attention for three
or four years, but, in 1888, he reverted to the lamp blackening problem, and he had a number of special
lamps made for him by the old Edison and Swan lamp
factory. These 'Fleming lamps were very strangely
shaped. They had long glass side tubes proceeding from
them, and others were shaped like a capital " L." The
filaments were in every case of a horseshoe shape and.
were, of course, carbon ones, for the metal filament lamp
had not then been invented.
Numerous experiments were conducted by Fleming
in his laboratory with these almost fantastically -shaped
lamps, and they were described in various Royal. Society
and Physical Society papers which Fleming wrote.
Preece knew of the experiments, but he did not appear
to be particularly interested in them. All the' same,
he was a witness of their accuracy, and he agreed with
Fleming's observation that the particle discharge from
a heated filament would not twist itself round a rightangled bend. Hence, announced Fleming, the molecular
particles apparently travel in straight lines.
Carrying on with his lamp experiments, Fleming's
next plan was to enclose the negative leg of the lamp
Fig. 6.-A photograph showing the electron's path from
filament in a tiny glass tube. He at once found that the
the filament to the plate of aspecially-constructed valve.
particle discharge promptly ceased. Then he exA high filament current and an extra -sensitive film
perimented with altered positions of the internal metal
were used to record the luminous path.
plates of the lamps and discovered that, by so doing,
he was able to vary the intensity of the particle.
discharge from the filament.
Fleming were occupations of .his leisure hours. They
had no direct utilitarian, end in view, and, in conseElectric Particles
quence of the pressing claims of other work, academic
Eventually, he tried the effect of placing a miniature and industrial, they became more or less relegated' to
metal cylinder round the negative leg of the filament, the background of his electrical studies. It is, however,
but without there being any contact between cylinder interesting-and important-to note Sir Ambrose
and filament. At once his indicating galvanometer gave Fleming's statement that before Sir J. J. Thomson
a relatively strong current reading. Clearly, therefore, had, in 1897, made his discovery of " electrons," he
the metal cylinder was catching all the electric particles (Sir Ambrose) had recognised the filament emission which
took place in his lamps to be due to the projection of
which were being emitted from the filament.
At the time of these experiments, the conception of negatively -charged particles.
A study of Fleming's original papers will reveal the
the electron as a particle of negative electricity had not
yet arisen. Fleming was surely but slowly groping for truth._ of this historical claim, for therein lies preserved
the true explanation of the phenomenon, but had not Fleming's own experimental data and evidence showing
that by surrounding the negative filament of a lamp
yet arrived at it fully.
'
with a metal cylinder and by heating the filament
He proceeded to experiment with 'electric ares'ln ti
air and he found that the same type of khenomenon to a minimum temperature an electrical current,
manifested itself.
The result was another original negative in sign, can be' made to flow from the filament
scientific paper (published in 1889) on " Electrical to the cylinder, but not from the cylinder to the filament.
between.
Discharge
Electrodes at Different Temperatures
The Coherer
in Air and High Vacua.,
In many respects, these lamp investigations of
It seems clear, therefore, that around the years í8891890 the fundamentals of the valve
had, in effect, been worked out.
Wireless transmission, of course, had
not then arrived, and even when, in
1899, Fleming himself was engaged
in part of the design for the Marconi
Company's first transatlantic transmitter, the idea of hitching his lamp
discoveries to the detection of radio
waves did not occur to him.
In those early days the "coherer,','
or tube of metal filings, was used to
detect signals, the filings adhering or
"cohering" together .whenever a
signal arrived and thereby providing
a conducting path for a current.
.
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Fig. 5.-Two-valve receiver and note magnifier.
' early reception circuit
in popular use after valves had become
.
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But, at its best, the coherer was a clumsy and t#ncertain device, for the metal filings played all sorts of
tricks and they had to be mechanically. tapped
apart after they had cohered together following the
arrival of a signal 'in order that they could again
become free to detect a further signal.
Fleming realised that what the radio receivingstation
required was a device which would comb out or rectify
the radio -received current oscillations and which would
convert theni into one-way current impulses. He
spent a considerable time in experimenting with various
Complicated chemical rectifiers. Marconi himself improved on the coherer bÿ inventing the magnetic
detector, and a few years later came the carborundum
and silicon " crystal " detectors.
Faced with the failure of his chemical rectifiers,
another line of thought came into Fleming's mind.
" \Vhy not try the lamps ? "
He went to his cupboard and rooted among the
accumulations to be found therein. The old filament
lamps which he had previously experimented with
were there -intact. Aided by an assistant, he constructed
an oscillatory circuit comprising two Leyden jars, a
large frame -wound coil and an induction coil. He
then made another circuit in which was inserted one
of the lamps and a galvanometer. This latter circuit
was tuned to the same frequency as the first one.
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Oscillations in the primary circuit were at once started,
and Fleming had the immediate delight of perceiving
that a steady flow of current passed through the lamp
circuit and was plainly indicated by the galvanometer.
The rectifying valve had been born.
For the invention of his thermionic valve principle,
the Royal Society of Arts awarded to Dr. Fleming its
highest distinction, the Gold Albert Medal, in 1921.
The Royal Society, at an earlier date (tom) also conferred
on him its gold and silver Hughes Medals.
The "N.P.L."
As far back as 1885, Fleeting read a paper before a
meeting of the Institution of Electrical Engineers (of
which he was then vice-president) in which he stressed
the paramount necessity of establishing a national
standardising laboratory for scientific apparatus and
equipment. It was this paper which gave the first
impulse to a movement among scientists, which movement ended ultimately in the foundation of the now
celebrated National Physical Laboratory at Teddington,
Middlesex.
Dr. Fleming was author of many books. His " Principles of Electric \Vave Telegraphy " was for many years
a standard work on wireless, and is now a radio classic.
He was a writer of popular articles, too ; and, as a
particularly lucid and delightful lecturer on popular
electrical subjects, he was well known by audienges at
the Royal Institution, the Royal .Society of Arts and
other societies.
The crowning honour of knighthood came to him at a
later date and during his retirement from the majority
of his former activities.
-

Birth of the Valve
It was at five o'clock in the evening, Fleming records,
when the two circuit hook-ups were finally completed.

The New Programmes
THE HOME SERVICE.-The Hol is Service -will be
radiated from 6.30 a.m. to midnight ,each weekday,
and on Sundays from 8.o a.m. to midnight.
UEIVS.-News broadcasts will be timed. for. 7.0
and 8.o a.m., and r.o, 6.o, and 9.o p.m., with à News
Summary at r1.0 p.m. All bulletins will last for io
minutes, except the most widelylistened to 9.o o'clock
The
News, which will be a quarter-hoùr bulletin.
midnight News will be -dropped, as will the 7.0 a.m.
bulletin on Sundays. " News Letter." on Sundays at
7.30 p.m., contributed by the B.B.C. News Divisioni
will review the happenings of the past seven days:
" Programme Parade " will now be heard three tines
daily during the week.
DRAMA.-" Saturday Night Theatre," one of the
most widely appreciated programmes of the week,
retains its place in the Home Service.
VARIETY.-Listeners will be given three big variety
shows weekly on Monday, Thursday and Saturday,
as well as a considerable number of smaller shows on the
other days of the week.
MUSIC.-There will be two big events each week,
on Wednesday evenings, and on Sunday afternoons.
On Wednesdays the B.B.C. Symphony Orchestra will
continue to broadcast from the Albert Hall every other
week, and there will be studio operas and concerts, of
music of our time "'to alternate with these broadcasts.
OUTSIDE BROADCASTS.-Thu Home Service
hopes to take the microphone to the people wherever
there is festival, excitement, tradition in this and other
lands.
TALKS.-Talks will not invariably follow the 9.o
O'clock News, but this time on Sunday nights will be
reserved for major personalities, who will be heard
talking on some subject of topical or enduring interest.
" Foreign Affairs " and " War Commentary " will
alternate on Mondays at 9.1s, " Aineriçan Commentary "
is continued on Thursdays, and on Fridays talks by
B.B.C. correspondents abroad will be featured.
SPORT.-Sport in the Home Service will largely be
a matter of magazine reconstruction after the event.

THE MGM' PR9GRAM ME.-This new programme
will be radiated from 9 a:m. till midnight every day.
l E IVS.-News in the' Light Programme will be heard
at 9 a.m. and- 12.30, 7, id and.rx.5o p.m.'.
STAR .SERIES.=Richard Tauber, the Scottish
comedian, Harry. Gordon, Robb Wilton and Max Wall
are among the stars who. will appear in a special series
of shorts for the Light Programme.
17-IRI LEERS.-" The Armchair Detective," a weekly
review of detective .fiction with dramatised excerpts
from the books reviewed, and a new Peter Cheyney
series are scheduled for immediate
` Appointment with Fear " and Paul Temple will both
return to the air on the light -Program
-Programme in September.
BA ND.S.-First-class brass bands and military bands
-there is no country in the world with greater instrumental talent of this kind than Great Britain-will be
heard at times when the many, and not merely the few,
can bear them.
PEA I'S AND FEATURES.-A special series of
'
" From the London Theatre " will be broadcast on
Wednesday evenings, with a repeat on the following
Sunday. "'The Robinson Family," a five -day -a -week
serial, which began in the Overseas Service in 1941,
and chronicled the doings of a typical British family
in wartime, will now be heard forthe first time by British
listeners. " Saturday Night Theatre " will have its place
in the Light Programme, too, when it is repeated on
Sunday afternoons.
BEES A VD QUIZZES.-General knowledge tests
of differing types will have a home in the Light Programme from the Sunday " Transatlantic Ouiz."
THEATRE ORGANS.-There will be considerably
inure theatre organ broadcasts in the new programme.
RECORDS.-" Forces' Favourites " will now appear
in the Light Programme on Mondays and Fridays,
with a companion request programme, " Family
Favourites," on Wednesdays.
TALKS.-The Light Programme will have its own
book and film critics, who will be heard on Wednesdays
and Thursdays.
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Use EAR SHIN

ULTICO e E

SOLDER

IN

contains 3 cores of
non -corrosive Ersin Flux
Radio Experimenters are now able
to use "The finest Cored Solder in
the World," Ersin Multicore. The
three cores of extra active flux ensure speec,y soldering and eliminate
high resistance or dry joints.
Available from electric
and radio shops, iron-

mongers, etc.
Nominal I -lb. reels:
13 S.W.G. 4,10 ea.
16 S.W.G. 5/3 ea.
Size

16

2

cartons:
6d.

S.W.G.

E RS1111

THREE

CORE

SOLDER

ea.

HOUSE,
MULTICORE SOLDERS LTD. COMMONWEALTH
LONDON. W.0 I. Tel: CHAncery 517112

PARLIAMENT
In the House of Commons :
Mr. EVELYN WALKDEN asked the President of the Board of Trade Why 120- volt Exide

Batteries which are sold at 11 s. Id. are in short
supply and other 120-volt batteries of less
reliable make, and sold at 15s. 6d., only are
available . . .
Mr. DALTON : Wireless batteries are now
in short supply, owing to the heavy demands
of the Services, and it is necessary, therefore,
to make use of the output, although small, of
the higher cost producers. Prices are controlled under the Price of Goods Act 1939,
and those charged for both classes of battery
referred to by my Hon. Friend have been
investigated and approved, by the Central
Price Regulation Committee.

Mr. WALKDEN: While appreciating what my

CELESTION

Right Korn. Friend has said, is he not aware
that batteries are used largely by people in
small homesteads who cannot understand why
good batteries cannot be obtained whide there is
r
a plentiful supply of inferior ones...

LOUDSPEAKERS

Mr. DALTON : I am very anxious to get a
fair distribution of whatever supplies there
are, but the best batteries are required for the
Services in a very great and increasing
quantity.

From

2'

to 18 inches diameter

...

(Extracts from Hansard, Jan. 16)

VALVEHOLDERS
Full range

of British & American types.
THE CHLORIDE ELECTRICAL STORAGE
COMPANY LTD.

Celestion Limited

I
GROSVENOR GARDENS HOUSE LONDON SW

Kingston-upon-Thames
Telephone

:

KLNgston 5656-7-8
WMS0.81/46
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Use EAR SIN

ULTICO e E

SOLDER
contains 3 cores of
non -corrosive Ersin Flux

IN

Radio Experimenters are now able
to use " The finest Cored Solder in
the World," Ersin Multicore. The
three Cores of extra active flux en-

PARLIAMENT

sure speedy soldering and el`..rtinate
high resistance or dry joints.
Available from electric
and radio shops, ironmongers, etc.
Nominal

1

-lb. reels:

13 S.W.G.
16

S.W.G.

16

S.W.G.

4,10 ea.
5/3 ea.

E RSI

In the House of Commons

CCiC

CORE
IHREE
SOLDER

Size 2 cartons:

6d. ea.

77,

MULTICORE SOLDERS LTD, COMMONWEALTH HOUSE,
LONDON, W.0 I. Tel CHAncery 5171'2

CELESTION
LOUDSPEAKERS
From

4

to

18

inches diameter

:

Mr. EVELYN WALKDEN asked the President of the Board of Trade Why 120 -volt Exide
Batteries which are sold at 1ls. 1d. are in short
supply and other 120 -volt batteries of less
reliable make, and sold at 15s. 6d., only are
available
.

..

Mr. DALTON : Wireless batteries are now
in short supply, owing to the heavy demands
of the Services, and it is necessary, therefore,
to make use of the output, although small, of
the higher cost producers. Prices are controlled under the Price of Goods Act, 1939,
and those charged for both classes of battery
referred to by my Hon. Friend have been
investigated and approved by the Central
Price Regulation Committee.

Mr. WALKDEN: While appreciating what my
Right Hon. Friend has said, is lte not aware
that batteries are used largely by people in
small homesteads who cannot understand why
good batteries cannot be obtained while there is
a plentifid supply of inferior ones... ?
Mr. DALTON : I am very anxious to get a
fair distribution of whatever supplies there
are, but the best batteries are required for the
Services in a very great and increasing

quantity...

.

(Extracts from Hansard, Jan. 16)

VALVEHOLDERS
Full range

of British & American types.
THE CHLORIDE ELECTRICAL STORAGE

COMPANY LTD.

Celestion Limited
Kingston-upon-Thames
Telephone

:

GROSVENOR GARDENS HOUSE LONDON SW I

KI Ngston 5656-7-8
W.M3C. 81145
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The "Fluxite Quinn" at Work.

" This

Ui

aerial's too weighty for me;
Lend a hand, you chaps l " hollered EE.
" We shan't finish to -night.
Where's that fad with FLUXITE?
"Pull hard," shouted 01, "and you 11 see."

"

c/taice of Critics
A.B. Voltage and Small -power Transformers and Chokes
tot all types of electronic apparatus, in all normal ratings
and in a diversity of physical aises.

See

-

by

_Heavily

silver-plated
connections.

non -rotatable

solder -tags

for

Tropic -grade synthetic -resin -bonded tag boards for
insulation resistance under all conditions.

2high

leads,

3-Colour-coded

to

welded

instrument -wire in

bobbin.

sectionalised windings of highest-grade

Layered and

that FLU XITE

is always

workshop

wherever

you-in the house-garage

-

speedy soldering is needed.
Used for over 30 years in
government works and by
the leading engineers and

manufacturers.

Of

all

ironmongers-in tins,
8d.,

114

and

218.

4lh.c. instrument wire.
5Synthetic-resin

bobbin holding windings in immovable

formation.

Ó _Bobbin
coated

7

and windings
vacuum -impregnated
waterproof materials.

Ask to see the FLUXITE
POCKET BLOW LAMP,
price 216.

and

Core shrouded and tightly clamped with maintained
iron -circuit and fixing centres.

Over 100 Types to choose from
(State priority Nos. when ordering).

To CYCLISTS :

Your wheels

will

NOT keep round and true unless
the spokes are tied with fine wire
at the crossings and SOLDERED.
This makes a much stronger
It's
simple
with
wheel.

-

FLUXITE-but IMPORTANT.
The FLUXITE GUN

puts FLUXITE
where you want it
by a simple pressure. Price 116, or
filled, 216.
ALL MECHANICS WILL

FLUXITE
IT SIMPLIFIES ALL SOLDERING

A. F. BULGIN &

CO., LTD.

BYE-PASS ROAD, BARKING, ESSEX.
RIPPLEWAY 3474

(5

lines)

(The Nance "13ULGIN" is a registered Trade Mark)

Write for /look on the ART OF
SOLDERING and for Leaflets

"

"

SOFT
on CASE-

HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, also on " WIPED
JOINTS." Price Idï EACH.

FLUXITE LTD. (DEPT. W.P.)
BERMONDSEY ST., S.E.I.
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The B.B.C. Monitoring Service
Interesting Particulars of the Remarkable British Listening Post

that the war in Europe is ended the inside
story of the B.B.C.'s Monitoring Service can be
told. This service was undertaken throughout
the war by the B.B.C. on behalf of the Ministry of
Information, and its results have been used by the
late War Cabinet, by the military and naval services,
and lry the Press of the free world. Frogs a small listening
post, consisting of a few young men, the .Monitoring
Service has grown to an elaborate organisation employing
NO\i'

Von Krosigk's broadcast announcing the liquidation

of the German Eighth Army on February myth, 1945,

was flashed out within six minutes and reached Washington five minutes before the Associated Press carried the
news as urgent.
The news of the capture of Rome, broadcast by our
own United Nations .Radio, was flashed out within
seven minutes, while Rumania's acceptance of the
Soviet peace terms on August 23rd was circulated so
quickly that at least one
e,. < x
of our own newspapers, a
provincial daily, was baffled
to receive the news on its
rebound from Washington
some 20 minutes later.
The word " monitor "
requires explanation. Before the war there was, by
international agreement, a

technical

station

at

Brussels which checked on
all wavelengths and warned
broadcasting stations when
they wandered too far off
their allotted frequency.
This, a machine, was the
monitor," Latin for adviser.

Fig.

1.-The editorial

room, where the daily
digest is prepared.

over 600 persons' of various nationalities and
monitoring,' at its peak, a million and a
quarter words a day.
This remarkable organisation, which is -the
largest listening post in the world, is now
stationed in a rambling country mansion at
Caversham, bear Reading, and in, its lofty
rooms the various departments are housed.
News Flashes

Among the various achievements of the
Monitoring Service, it may be mentioned
that when Karen fell the news was picked
up in Arabic from a Cairo transmission and
flashed to the Prime Minister so minutes
before the operational telegram from the
War Office arrived. When Mussolini resigned, Monitoring picked up the news in
Italian at 22.51 D.B.S.T., flashed it to News
Department of the B.B.C. at 22.53. At
22.58 it was on the air in B.B.C. news for
Europe in English. At 22.59, having been
written in Spanish, checked and revised, it
went out on the B.B.C. Spanish Service.
When Holland was invaded Hilversum
was putting out, minute by minute, " Parachutists over
. parachutists coming
down
Monitoring were 'phoning
these messages through to the Air Ministry
before the parachutists had touched down.

2.-The Hellschreiber machine, that tapped Goebbels news and
service instructions to his network of newspapers and broadcasting
units.
Fig.

l
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Official listening -in to other nations'

broadcasts did actually start in this
country-donë by the R.B.C.-as long
ago as the ltalo-Abyssinian campaign.
But the application ofthe word " monitor "
to such listeners, derived from the
Brussels machine, did not occur until the
time of Munich. The Monitoring Service
of the B.B.C. did not become a definite
unit until the late summer of 1939.
Before the German surrender it was
listening to about one and a quarter million.words a day in 32 languages. Some
300,000 words were daily transcribed into
English, df which approximately roo,000
words were published in a Daily Digest of
World Broadcasts, and twenty-five to
thirty thousand a day (lashed as an
urgent service on teleprinter to 59 War,
Government-and B.B.C. departments. In
addition, the daily. Monitoring Report,
giving the main slants of world radio
propaganda and news and a short daily
report for the War Cabinet offices, were
issued. Specialists were catered for in
the German; French and Italian languages
by the production daily of a miniatúre
Digest in these languages, and certain
special services in the language as broadcast were given to selected centres, either
ær ea/edit:A-, dish or by special request,
from time to time.
The Hellschreiber Machine
Morse messages, as well as speech, are
also monitored, while. the Hellschreiber
machine is an intriguing instance of the
engineer being hoist by his own petard..
A German invention, it does for radio
what the tape machinelìoes by land-Iines.
An elaborate Hellschreiber organisation
was used by Goebbels for service and
instructions to his network of newspapers
and broadcasting units all over Germany

Fig.

Fig. 3.

Part of the Morse room.

4.-The

main listening room.

and Occupied Europe. The B.B.C. secured one, and then more,- of: these
machines, and were able to monitor fully
both his instructions and news. This was
kept secret at first, since we did not
know whether the Goebbels outfit knew
or suspected that we were eavesdropping
systematically on all his private whispers ;
or whether, though he knew it, he could
do nothing about it, since his own
Hellschreiber organisation was too valuable and elaborate to be scrapped.
All main voice broadcasts are not only
heard by the individual " monitors " (the
actual listeners), but are simultaneously
recorded on equipment very similar to
that of a dictaphone, to ensure that what
the monitor hears can be checked again.
The moment a monitor has finished his
(or her) spell of listening. and made such
notes as lie requires for his own guidance,
lie goes into. the Information Bureau to
" confess.'.' This means that he reports
every item monitored to a supervisor
who is versed in the requirements of all
consumers of the service. This supervisor indicates the appropriate treatment
(Continued on page 431)
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YUUU VILAVELEM
By THERMION
Tuning Coils
Ithe earliest days of broadcasting selectivity was not
an urgent problem, as stations were few and low
in power. In addition listeners did not expect
really good quality, and conséqueutly no one was disappointed. In any case, it is doubtful if the loss of
quality caused by inefficient tuning would be apparent
above the general distortion of the poor speakers of the
periel. Looking backwards, during the past 20 years,
it seems that the tuning coil has gone through more
evoltttion of shape than any other component. For
many years the two -pin coils -with standard main
held sway. At the begútuing of broadcasting the only
characteristic possessed by a coil was the ability to tune
it to the wavelength required, and the question of heavy
losses was entirely forgotten. This was- to some extent
beneficial, as it compensated for the unsuitability of the
three -electrode valve as a high -frequency amplifier.
A little later. several types of tuning coil made their
appearance that were designed to overcome some Of the
clisadvautages of the previous models. Among them was
the honeycomb coil, which possessed extremely low self capacity, but had the disadvantage of an increased high frequency resistance and consequently- gave rise to fiat
tuning. The first really efficient coil was so arranged
that every turn was air -spaced from its neighbour and,
in addition, each turn was practically a true circle.
Plug-in Coils
coil is' still in use to some extent
old
THEto-day, plug-in
and whatever may be said against it, it
possesses the advantage -of extreme flexibility and gives
the user a possible range. of from S-as,000 metres_. The
plug-in coil properly made and wound can have -an
efficiency of at least 7o per cent. of the modern screened
coils.

-

The successor to the plug-in coil was the 6 -pin type,
which for many years was considered to be the last word
in design, but these coils still had the disadvantage that
they had to be changed for long and short wavelengths,'
and the multiplicity of pins often resulted in a momentary
Wrong connection, with occasional disastrous results.
This juncture marked the beginning of the dual -range
coil, which, although used almost exclusively to -day,
was far from popular, as the small permissible amplification of an ordinary three -electrode valve was such that
the losses thus introduced by the dual -range switch
and unused winding could not be.tolerated. The
neutrodyne circuit became very popular and necessitated
a special type of coil. The reason for the introduction
of this circuit was that valves had reached the stage of
efficiency where the condenser effect between grid and
anode caused terrific instability and oscillation, unless
some means were introduced to stop it. This could take
the forni of an inefficient coil, or a potentiometer to
apply a,sntall positive bias to the valve grid, but both
those methods were unsatisfactory, as they either ruined
selectivity or range, or both. The function of the
-

Our

*Roil of

Merit

Readers on Active Service-Fifty-seventh List

G. O. T. Kibbler (Lieut., R.E.M.E.).
J. A. Hawkins (L/Cpl., R.E.M.E.).
A. R. M. C. Lennon (Gnr., C.M.F.).
H. G. Swan (Driver, Malta Force).
N.

Taylor (A.C.I, R.A.F., S.E.A.A.F.)

C. Clarke (L/Cpl., B.L.A.).
C. Brooks (L.A.C., R.A.F.).
W.

Hardwick (L/Cpl., C.M.F.).

neutrodyne was to balance out the troublesome grid
anode capacity.by means Of a small condenser adjusted
so that an equal amount of energy was fed from anode to
grid in reverse to that feel through the capacity of the
valve itself.
screening
immediately on the problem of efficient
FOLLOWING
coil design came the question of adequate screening
'one front the other. A common form was the 6 -pin
coil in a copper can, but such. an arrangement was
unsatisfactory, as the proximity of the metal to the coil
greatly reduced the efficiency of the latter, and to overcome this difficulty two special forms of coil were
introduced. One was the binocular coil, which consisted
of two coils, usually small, placed side by side so that the
field was limited, and the other was the toroidal coil,
which was wound on a small mandrel like a spring,
and then curved round until it resembled an unduly
bulky curtain ring. Both these arrangements had the
great 'disadvantage that far more wire was necessary to
reach the tuning range, which resulted in an increase of
?A.F: resistance and impaired selectivity. Just before
the advent of the screen -grid valve, super -high efficiency,
low-loss coils appeared. Whatever may have been the
merits of this type of coil when used in sortie form of
neutrodyne circuit, there is much to be said against it
when used with a screen -grid valve.
The position to -day is that the screen -grid valve is
of very high efficiency indeed, and when associated with
a really efficient -coil it becomes al host impossible to
make the set stable. In fact, with a modern type of
.mains screen -grid valve and a 4 -in. low -loss coil, nothing
less than -,in. sheet copper with soldered joints is
adequate for screening. Therefore, for practical
purposes, two combinations suggest themselves. A
high -efficiency valve with a medium -efficiency coil,
or vice versa ; as the efficiency of the coil will be impaired
by the presence of the necessary screening, anyway,
it is obvious that the first arrangement is' preferable.
I have a full collection of all types of coil, ansi it is
interesting to look back on our early components.
-

THE B.B.C. CHARTER

[The time draws near when the B.B.Ç. Charter is due foi
revision.]
The time draws near when We can kick;
Let's exercise our vision.
We need to make our voices heard
When subject is -" Revision."
The pipers look to us for payShould we not call the tune ?
The moment to decide this point
Is coming very soon..
Or anuet We take. what They decide
Anti never dare to grouse ?
Surely the one who pays the rent
Is Master of the House ?
Or can be if he has the pluck
To let not servants rule,
To pay and let them call the tune
Spells " Master is a Fool."
For items Most of Us dislike
Our fiat should suffice,
Whilst others should not be wiped out
So long-as ice sae " Nice."
When Windbags bore us at the mike,
When croonettes scream and shout,
Surely. ze.e Ought to have more power
To order them " Get Out."
Soon comes otp' chance-don't let it pass,
Be unperturbed by fears.
Remember, if use miss this chance
We're licked for ten more years.
-

"

TORCH."
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Midget Battery Three
Constructional Details of a Compact and
Satisfactory Receiver
-

the illustrations -show this receiver is` aneat and
compact model complete with speaker, yet
nothing in the way of efficiency has been sacrificed
to reduce dimensions, :ntd the set gives a very satisfactory
performance. Pig Et shows the circuit-a H.F.-Det-Pen.
with V.M. volume control, two tuned circuits and
AS

transformer coupling between the detector and output
stages. A small moving coil speaker is used, with

matching transformer.

ayou
The layout is shown in Fig. 2. The chassis is made
from wood, a piece of 3 -ply glin.liy 4iin. being used
for the top amid two strips of win. thick wood t jig. wide
for the two side runners. Another strip of plywood
screwed to the rear ends of the side runners forms t he
back, as shown in Fig..3. It will be seen that one c. orerr
of the chassis is cut off, and that the speaker is slightly
back from the front edge. This is to enable the set to
Front view of chassis.
fit in the cabinet mentioned later.
common, and this must be
The rear runner of the
remembered as some volume
chassis should have a hole
controls have the spindle in
drilled for the battery leads,
contact internally with the
and also a terminal insulated
slider
of the potentiometer
from the wood with ebonite
element. If this is the case
washers for the aerial connecwith the one used it will be
tion. This will be seen in
necessary either to insulate
the diagrams.
the potentiometer from the
The three valveholders are
metal or use a small plywood
secured below the chassis
7_12 panel for the components.
with small_ bolts, and- it will
be necessary to cut a small
The detector coil (winding
piece from the shorter side
details of which will be given
runner to enable the output
later) is. fixed to one runner
valveholder to b_e fitted. To
by means of a small bracket,
simplify wiring their sockets
and the L.F. transformer to
W
best
arranged
as
shown
are
the other, as shown in Fig. 3.
in Figs. 2 'and 3.
---%""
The magnet of the speaker
The reaction condenser and
rests on the top of the chassis,
combined volume con t r o t
and a V-shaped portion of
and switch are. mounted on
the chassis will have to be
a small panel bent up from
removed to accommodate the
a scrap. of metal. It has a
Fig. 4.-The cabine t with dimensions,
flange to bolt to the underside
depend vupon the actual
of the chassis, and is also screwed to the front of the speaker used; and no difficulty should arise. Small
longer runner. It should be noted that this method of brackets are then made which bolt to the holes norfixing renders the spindles of the two components mally used for fixing the speaker to the baffle and to
t he chassis.
These will need to be of fairly stout
nu ,teri 1, and a third bracket at the back of the speaker
will make it quite secure.
The output transformer is screwed at one side of the
speaker, and the coupling H.F.C. at the other. If the
latter component is meant to mount.upon a metal chassis
and is open at the bottom, then a'dise of metal (zinc is
suitable) should be cut for it to, stand on. This is earthed
with the circular screen to prevent stray interaction.
It will be seen that the tuning condenser is at the back
of the chassis, the spindle being extended. This was done
to admit of the two tuning coils being kept well away
from each other, as the chassis is not screened. The
coils are also at right -angles, and if the layout is followed
no H.F. instability should result.
Insulated wire should be used for 'connecting up, and
the smaller parts are suspended in the wiring; It was
not found necessary to screen any of the leads, although
the lead from the anode of the H.F. pentode could be
screened if instability should arise.
Long pieces of flex plaited together form the battery
cable, so that the batteries can be placed out of sight
Rear view of chassis.
in a cupboard, which has much to recommend .it. The
,

,

-
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Fig. I.-Theoretical circuit diagram.

earth connection was made to L.T; minus,. although an G4ilé
earth terminal can be fixed on the rear runner if desired.
These are wound on tin. diameter varnished cardboard
When completed, the valves should be inserted and -tubes; 90 turns of 32 S.W.G. enamelled wire form the
batteries connected up. Two small knobs are fitted. to grid windings of each. The reaction winding is 55 turns
the potentiometer and' reaction condenser, and a large of similar wire wound ,'tin. below the grid coil. The aerial
knob-witlrpointer to the tuning condenser. The receiver coupling winding is similarly placed on the H.F. coil,
may then be tried upon various parts of the wave.- but only 3o turns are used. Fig. 3 shows the connections
range and the trimmers, on the gang condenser adjusted to the detector coil, each winding being in the same
for maximum response. This will be easier if volume is direction. With the aerial coil, the top of the grid
kept low, as a loud signal does not provide such an winding goes to the tuning condenser ; the bottom of this
accurate tuning point. It should be noted that repro- winding and the top of the aerial coupling winding
duction will not be,at its best until the set is placed in a
cabinet, as the speaker as it is mounted on the chassis
has no baffle' whatever.
Curve Here
Side
Front
.

'

/

LIST OF COMPONENTS
Two 4 -pin and one 5 -pin chassis valveholders.
Small two -gang tuning condenser,. 0005 mfd. each sectión,
with trimmers.
.0003 mfd. reaction condenser.
50,000 ohm potentiometer with 3 -point switch, small
-

?

it

type.
Two .0003, .0002 and .005 mfd. condensers.
10,000 ohm, .25 and 2 megohm resistors.
Screened coupling high -frequency choke.
L.F. transformer for direct coupling.
5in. M.C. P.M. speaker with transformer for pentode

output.
Shaft coupler, knobs, wire and formers for coils, etc. .
Valves : H.F. pentode, detector, and economy output
pentode.

5"
Note

>l.(

/044

0/rection of Grain
Fig.

5.-The front and

side of cabinet.
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Fig. 2.-Layout of components.

both go to the earth line ; finally, the bottom end of the
coupling winding goes to the aerial terminal.
These coils tune the medium band only. When
stations have been, located they should be marked
upon a dial fixed to the front of the.cabinet, and the
naines printed or typewritten in.
If it is desired to try transformer coupling between
.

Aerial

Derectót.
Coi/.

H.F. and Detector stages, 20 turns of wire wound on a
length of insulating tape bound round the bottom end
of the detector grid winding can be used. One end of tie
winding goes to the anode of the H.F. valve and the
other to H.T. 120. In this case, no H.F.C. will be
required. In the. original set this gave a slight increase
in selectivity, but some loss of signal strength, especially
near the top end of the tuning range.
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chamfered round the top and then thoroughly sandpapered so that all edges are absolutely smooth and even.
A coarse
of sandpaper is used at first, and a finer
grade for 'oracle.
finishing off.
Four small rubber feet are secured to the bottorp of
the cabinet, and it is given a thin coating with a suitable
high -gloss varnish. A back Colin. x 7 tin. is made from
ply, with a hole for the aerial terminal and a slot for the
battery cable. Half a dozen large holes should be drilled
along the top of this -piece, and covered on the inside
with cleth glued in place. The completed back is secured
by means of six small screws.
The fret in the cabinet is covered with silk, and the
best way to do this is to 'cut a piece of .thin ply about
6in.xtoin., with a round 'hole about 4in. in diameter
near one end. This piece is then covered With silk and
Curved round inside the cabinet so that the circular hole
Conies opposite the speaker when the receiver is placed
in the cabinet. It is then secured with short screws
put' in from the inside. 'When finally in position: the
felt surround of the speaker cone should come right
against this internal baffle, and the set. secured in
position with wood screws driven up iron). the bottom
of the cabinet into the side rúnners.

Cabinet Construction
An attractive cabinet is not difficult to make if the
design shown in Fig. 4 is followed. Oak or Mahogany
can be used, and.',referepce to the dimensions given will
show_that only a very small piece of wood will be. needed.
As the bottom does not show, it can be 'of deal, while the
front and one side is made from'a-piece of faced ply the
size shown in.Tig 5
The dimensions' given are for wood gin: thick.. A piece
din. X 5fn. makes the flat "end. The top
is
x 5in.,
and one front corner is rounded as shown. The bottom
piece is cut the same shape as the top, but -gin. shorter,
so' that it can fit inside tha cabinet. These parts are
secured together with thin'cabinet nails, the heads being
sunk with a small punch-. The front 'should now be
placed, in position, and secured to the top; side and
bottom. It should then be carefully -curved round the
corner and secured along the side. TO facilitate this
opération, the grain should run from top to bottom of
the wood, and the ply should be thin. With thick,
hard ply it may be. necessary to steam the wood Well
along the.place to be curved before putting on.
When completed, the cabinet should be carefully
-

-

-

-

The Quest for Quality
Can Perfect Quality be
Does It Ensure

Obtained ?

Enjoyable Listening ?

I\VAS _recently speaking to a reader about amplifiers,
and, as one would expect -the question of quality
arose; He said, " I hear so much perfect quality.
reproduction during my business activities, but I
cannot secure the same results at-home."
Perhaps,
he added, " I am seeking the impossible." To qualify
his statement, I would add that his work enabled him
to listen to equipment which is as near perfect as modern
radio engineering can produce, and one can fully understand that having a keen musical ear his senses had
become super -critical, and it was perfectly natural
for the reproduction obtained from a normally good
amplifier to fall short of his requirements when compared
with the "ideal" equipment arid conditions which he
had made 'his standard. The amplifier he was using
at home was a perfectly good job, so, also were the pickup and speaker, but, even so, the cgn).plete installation
lacked that something which distinguishes " highfidelity" apparatus frein that which most of us use.
In the present circumstances, I had to admit that I
thought he was seeking the impossible, especially if he
insisted on holding to his comparison, but,- at the same
time, I could not see any reason why he should not be
able to construct an installation which would give him
.highly satisfactory reproduction in the post-war periods,
provided lie was prepared to give due consideration
to all the factors involved.
What is Quality Reproduction P Expressed in a few words, it can be said that quality
or high-fidelity reproduction is that which provides a
signal which is a'faithful reproduction of the original.
At a glander this qualification seems feasible, and, with
due appreciation of the progress made in the science of
elettro -acoustics, one which could be satisfied by careful
designing. Ifp however, the true or literal interpretation
of ' faithful reproduction of -the original " is applied,
a little consideratión will show that the quest for
quality becomes very much like searching for the end
of 'a rainbow. In fact, so far as the average listener is
concerned, it is very doubtful if he will ever achieve
his aim, and, what is even more disconcerting, it is also
very problematical whether he would recognise and
enjoy quality reproduction in the strict sense if he were
able to obtain it.

Is

High-fidelity Worth While

?

Questions Answered by 2CHW
If the original signal, whether radio or records, is to
be faithfully reproduced, there must, of cóurse, be a
complete absence of distortion.- Most of us are- able to
recognise and register displeasure orthe more common
forms of distortion. The musician arid those blessed
with a musical ear, can detect more subtle forms which
the less sensitive would not know existed. If the
matter is taken a step further, the -technician with his'
laboratory equipment; will, no -doubt, be -able to state
and show that distortion exists even in the reproduction
passed by the musician. What is quality to one listener,
is a headache to another possessing more discerning
ears, and, conversely, that -which sounds good to the
latter will not be appreciated by the former. This
actual state of- affairs immediately brings forth -the
question,- who is to decide what constitutes quality
reproduction ? Demonstrations have proved that each
individual has his or her own opinion on the matter,
and it seems that the problem involved is very much
like that oncerning likes and dislikes with respect to
music.- There are the so-cal1eç1 " low -brows " and the
" high -brows." Some suggest that the former fail to'
appreciate classical music owing to lack of understanding or musical education. Can this apply to
listeners of reproduced music. I mean so far as quality
is concerned, or can the whole problem be debunked
by admitting that what matters most is perfect enjoyment of the reproduced signals, irrespective of whether
this or that form of distortion is present so long as the
results satisfy the taste of the, listener ?
While every radio and gramophone enthusiast is readÿ
to give due credit to the technician, is he-the technician-the one to decide whether this or that set or
amplifier giyes quality reproduction, or is he likely to
be too concerned with " straight-line " outputs, etc.,
to the possible detriment of pleasing reproduction ?
Graphs, characteristics and figures, etc., are vitally
essential to- the designers, but they are meaningless if
only applied to, say, one section of a complete reproducing
system. For example,- a high-fidelity .amplifier would
not get a chance of doing justice to its designer if it
were used in conjunction with a pick-up and speaker
of inferior capabilities, or even with first-class items, if
the room was acoustically unsuitable fbr good reproduc.

-

-

-

-
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It would seem that the musician might be the safer
judge, provided he could train himself to realise that lie
was being asked to judge a reproduction or an imitation
of the actual sounds. Listening to, say, the London
Philharmonic Orchestra in the Albert Hall is a totally
different proposition to hearing a reproduction of it in
the average room. When listening to the former,
assuming one is near enough for comfortable volume,
a perfect tonal balance and volume ratios are obtained,
but with the reproduction or imitation, these vital
characteristics of the " live " performance will be dulled
if not severely mutilated. The volume ratio, whether
considering radio or records, will not be true : the
frequency band will be restricted or affected by considerations governing transmission and reception conditions,
and, in the case of records, the actual recording processes
and the characteristics of the pick-up. Is it feasible to

attempt to faithfully reproduce a symphony orchestra
in the average room ? Is the average amplifier and
loudspeaker capable of coping with such a task, bearing
in mind our açcepted definition of quality reproduction ?
A baffle -mounted loudspeaker is not a highly efficient
piece of apparatus ; it needs considerably more power
at its input than that which it radiates. Reliable
figures give the power radiated by a symphony orchestra
as 3o R.M.S. watts, and the power required from the
amplifier to allow a suitable baffle -mounted loudspeaker
to radiate the same power as the orchestra is 600 R.M.S.
watts. There are, however, other considerations which
make these figures less disturbing than they at first
appear. The amplifier might have a " straight-line "
output, but what of the frequency response curve of the
speaker ? Good makes of modern moving -coil speakers
can have good response curves, but one is yet to come
across a model which carries a satisfactory line right
down to, say, the 3o or even 5o c/s. region, and which is
free from those awkward resonance peaks and troughs.
Assuming that we accept the speakers available as.
being as good as the rest of the installation, how often is
due consideration given to their effective baffling ?
We are told that for adequate baffling down to 3o c/s. a
baffle of 36.3ft. square is theoretically necessary. We
also understand that care must be taken to ensure that
the sound radiations from the"rear of the cone must not
reach the front i8o deg. out of phase, otherwise a
cancellation will take place and produce a pronounced
dip in the speaker's response. While admitting that
,there are such things as " infinite " baffle boxes or
cabinets and, at least, one well developed speaker loading
system, the majority of speaker mountings or cabinets
can hardly be considered as being ideal for quality
reproduction. Cabinet boom or resonance can, to the
less critical car, produce an apparent low -note response,
but to the discerning listener this is nothing more than
distortion of a very irritating type. Similarly, xesonance
peaks towards the upper end of the frequency scale, due
to unsatisfactory design or production of the speaker,
might be mistaken for good top -note response, but if we.
arc after quality this becomes just as bad as the so-called
loco -note response.
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upper -and lower frequencies will be cut or attenuated
to such a proportion that they may be lost, whereas,
the band between, say, 500 and z,5oo c/s will be level.
This is commonly called " scale distortion," and is often
looked upon as being due to the design of the amplifier,
but a simple test will soon reveal that it is nothing of the
kind. If one listens to a band in the open, or an orchestra
in a large hall, the saine effect can be observed by varying
one's position with respect to the source of sound, or,
in other Words, it is due to a peculiar selective property
of the ear which becomes more operative as the intensity
of the sound decreases.
If the upper frequencies are cut, sounds lose their
brilliancy and transients suffer. If the lower frequencies
are cut, the whole body of the reproduction vanishes,
while if both top and bottom are attenuated-within
reasonable limits-reproduction will not be too bad
to the majority whose ears are not super -critical. For
example, what would be called by many as being very
good quality might cover a frequency range of 75.10,000
c/s ; good reproduction 550-5,500 c/s ; and a surprising
number of listeners will tell yolk that their set gives
perfect reproduction, although in actual fact its frequency
range might be restricted from, say, ï5ó-3,500 C s.
_

Is High-fidelity Needed ?
Such a question is likely to cause ,quality enthusiasts

to shudder, as it is really equivalent to saying what is
wrong with -distortion. Let the facts be faced, and let us
ask ourselves whether it is not time we did debunk
some of this high-fidelity talk and admit that we arc
using the term ín anything but itsliteral sense. It is one
thing to hear Constant Lambert conducting the Liverpool
Philharmonic Orchestra playing, say, Rimsky-Iiörsakov's
" Ivan the Terrible " in a suitable hall, in which the
listener has all the opportunities of hearing a " live "
performance in every sense. It is a totally different
proposition to attempt to imitate that performance
in the average room. Whatever the technician slay.
say about high-fidelity being essential for such a reproduction, does not, in my view, cut any ice when it comes
to my enjoyment of that particular work under the
conditions which it would be reproduced in my home.
For one thing, the performance to which I should be
listening would be in miniature ; the true delicate
graduations and the fortissimo passages would not bear
the same ratio as those of the " live " performance ; the
overall frequency band may be restricted and, finally,
the very listening atmosphere would be totally different.
Assuming that I have sufficient musical sense or understanding of the work to which I sin listening, my hands
would be on the volume controls and, highly probably,
the frequency corrector control, to enable ine to hear
the reproduction to my utmost satisfaction. Is it not.
the ambition of every user of a radio or amplifier
to secure reproduction which his own particular musical
taste leads him to believe is high-fidelity? Let us be a
little more frank about the meaning of the words, and
let us admit that we are 'not so concerned about highfidelity from the technician's point of view, but only
vitally -interested in securing the best quality reproducFrequency
ideas as to what
The full frequency range of an orchestra will extend tion consistent with our own individual
results and, of course, the
from 3o-12,000 c/s. If our ears are good we should be provides the most satisfactory
capable of appreciating the full range when listening to greatest enjoyment for our musical senses.
a " live " performance. Unfortunately, however, the
sensitivity of the human ear varies greatly with inA New Vest Pocket Book !
dividuals and age, and, speaking in a general sense,
most of us are not really sensitive to the frequency bands
on the extreme limits. This may or may not be a
blessing, according to the way you look at it, but the
effect becomes very obvious if tests are made by restricting the frequency limits. For quality, our " straight-line "
-installation (not the amplifier only) must be capable of
By F. J CAMP."
reproducing the full frequency band, and while it may
be able to do this when the volume control is turned
5/-, or 5/6 by post from
right up, the results obtained when the volume is
turned down to suit the room in which the reproduction
GEORGE NEWNES, LTD., Tower House,
is taking place will be totally different. Theoretically,
Southampton Street, Strand, London, W.C.2.
the regulations will reduce all frequencies by the same
ratio, but owing to the peculiarities of the ear the
-
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valve -voltmeter

A D.C.

Details of a Serviceable Low -reading Instrument

By

"

NINEJAY "

valve - voltmeters, but the writer
favoured the one to be described,
because, in his opinion, it was nearest
to the type ideaLfor radio servicing.
Among its advantages are its low
loading of the circuit under test !the
resistance of the meter is it megolim,.
on all ranges). As it has a centre-zero
scale, positive or negative voltages
may be checked with the sanie ease.
Another advantage of the centre -zero
scale is that for most tests the earthy
lead from the meter may be clipped
to the chassis, leaving a very useful
hand free. D.C. voltages in H.P.
circuits ma be checked with practicall
no loading or detuning effects. Thi
meter will also serve as an output
meter- when connected across- flu
signal diode load resistor, or, in sonic
cases, when connected to the A.V.C.
line (e.g., the grid of an A.V.C.
controlled valve).
The performance
of the orthodox oscillator in superlets
can instantly be checked by measuring
the D.C. voltage across the grid leak.
It is extremely unlikely that the meter
could be damaged by over -yelling.
The principal disadvantages of
the meter is that it is not linear
when reading negative voltages. ' It is highly desirable
to have the milliammeter's scale redrawn, because
comparing meter readings with a graph may often lead
to errors as well as being very irksome. Due to having
a centre -zero scale, it is also desirable
that the
milliammeter have a long scale.
-

Fig. r. Meter, complete with plug and prod.
WHILST the ordinary high-grade -multimeter can
measure D.C. voltages with a high degree of
accuracy in many circuits of a receiver, there are,
on the other hand, many other circuits where the true
D.C. voltage can be measured only with a meter having
a

very much higher ohms-per -volt ratio. For example,

the measurement of D.C. voltages in A.V.C., most grid
and some anode and screened -grid circuits, is not possible
with a meter having a resistance of zoo -r,000 ohms-per'olt. To check these circuits for suspected faults
with the ordinary meter 'usually means testing each
component separately, so that in nearly all cases some
unsoldering, is inevitable. This is often a very tedious
and time-cdnsuming job, which could be simplified

or avoided

with the aid of a suitable high impedance

D.C, voltmeter.

A micrometer with series
multiplying resistors is out of
the question, as a suitable one
would be required to give a full
scale deflection for a microampere or so.
Apart from
expense, a meter like this
would naturally have the disadvantage of being very delicate
and in use would require more
than special care.
From a practical point of
view, the difficulty can be
easily overcome by using instead
a simple D.C. voltmeter, otherwise known as an electronic
' voltmeter.
Due to present
conditions, commercially made
_D.C. valve -voltmeters are not
readily obtainable, but,
fortunately, these meters are
Simple to construct and most
of the' parts needed are similar
'to those used in the servicing
of broadcast receivers.
There are many types of D.C.

Theory and Design
Before giving constructional details, it might her of
interest to briefly consider the the`oìetical oper, ii'.n
and design of the meter. The fundamental circuit
of the meter is given in Fig. 4.
In this meter advantage is taken of the fact that the
grid volt anode current curve of a triode operated
under. class " A " conditions is reasonably straight.
.

-

,

:

,

Fig. 2.-The plug and prod.
watt or less ; R2, 7.5 megohm, .',-watt or less ; Rg, 1.5 megohm,
1
'.-watt
R4, 750,000 ohms, l -watt or less ; R5, 35o,000 ohms,
-watt or less ; R6, 50,000
-watt or less; R7,50,000 ohms, -!.-watt
less; R8, 2,000 ohms, wire -wound ;
R9, 2,000 ohms, wire-wound ; Rro, ro,000 ohms, or
«R:2 25 000 ohms, 2-watt ; R13, 5,000 ohms, r wire -wound ; Rai, 6,000 ohms, 1 -watt;
-watt ; Rrq, 200 ohms, r -watt ; Vr, 6C5 ;
V2 6X5 ; Cl, .002, mId. mica ; C2, C3, 8 mfd., 43o
v.w. ; Sr, 6-way single-pole
switch ; S2, single -pole toggle switch.
*The writer used two 5o,00ò ohms, r -watt, in parallel for Rte.

Rr, r

or less
ohms;

megohm,

1.

-

.As already stated, this meter has a centre -zero scale,
so if an o-i milliammeter is used, the cathode current
for zero voltsawill be .5 nilliamps. When the positive
of a D.C. voltage is connected to the free end of Re,
Fig. 4, .and the negative is connected to H.T.-, the

K r. -E-

Fig. 4: Fmtdantental circuit.

cathode current will increase. If the negative of the
same D.C. voltage is now connected to the free end of
Re, Fig. 4, and the positive to H.T.-, the cathode
current will decrease. These variations of cathode
current are proportional to the magnitude of this D.C.
voltage as well as to its polarity. The voltage necessary
to give a full scale deflection is that voltage which will
cause the, cathode current to increase from .5 tomilliamp. Now this voltage, when its negative is connected
to the free end of Re, Fig. 4, and the positive is connected
to H.T.-, will cause the cathode current to decrease
to a very low value. This reading is calibrated as a
full scale deflection for negative voltages. The value
of R3, Fig. 4, chiefly determines" the voltage necessary
to give a full scale deflection. In pradtice, in order
that the meter may give a full scale deflection for a
chosen voltage (within' limits; of course), R3 is variable
though once adjusted does not have to be altered
unless the valve has to be replaced with another of
different characteristics. R3, Fig. 4, by virtue of its
place in the circuit, has a degenerative effect, and so
adds to the stability of the meter.
Re, Fig. 4, may be connected to Rz by means of a
screened flexible cable. Due to the high resistance of
Re (one megohm or higher), this cable may be any
together with the capacitance
- 2,4 F4.4._
of the screened cable and Cr act as a filter for A.C.
of high or low frequencies, but D.C, voltages in H.F.
circuits may be measured with minimum loading or
detuning effects, as the capacitance of the cable and Cr
are very well isolated from the circuit under test by the
high resistance of Re. In case of over-volting the meter
with a positive voltage, Re limits the grid current to a
very low value, and R4 limits the cathode current to
less than 4 milliamps. Most o -r niilflammeters are very
robust, and the flag is not likely to be damaged by an
occasional overload of less than 4 milliamps. Should
the meter be over-volted with a negative voltage, the
only effect will be to reduce the cathode current to
.

.
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P.4

R.l

R. 3

O C Voltage

Under rest

Yr.the range of the meter. A practical total value for Rz
is ro megohms, and this gives a very high ohms -per-volt

ratio.

Constructional Details
The practical circuit diagram is shown in Fig. 3.
R8 is for adjusting the meter to zero (5 milliamp.),
This is
and compensates for mains voltage variations.
is not essential
known as the " Set Zero " control. It supply,
and any
to conform. to the circuit of the power
about 200
power supply giving a, smoothed output ofof its small
as chosen because
volts will de. A 6C5 Was
Similar
physical dimensions, but other types With ne iriv
without any alterasubstituted
be
could
Characteristics
tion in component values.
It is essential that R8 and R9, Fig. 3, be _Wire:wound,
as the stability of the calibration is chiefly dependent
on them. Most variable -potentiometers
give the greatest
element, and.R8 should be connected toadjust.
The shaft.
to
spread, as this will make R8 easier and
slotted so that it
On R8 should be left about a tin.
may be adjusted with a screwdriver.to the insulation of
Special 'attention should be given
zero,
for the 6C5, the screened flexible
In practice, R2 is a number of resistors used in con - Cr, the valveholder
and the range switch, as
.unction with a single -pole multi -way switch to extend cable,;4ite plug and its socket

R

/2

R./3

R./4

V.t

240

r

C2

R9

C3

some

6V.

Rio

Fig. 3.-Theoretical circuit.

September, 1945

PRACTICAL WIRELESS

425

inferior insulation cannot be
tolerated in this section of
the meter.
The layout of the components
can be seen from the photographs. No dimensions are
given for the chassis, as its
size largely depends on the
transformer and valves that are
used.
To save height, the
electrolytic condenser
was
" dropped "
through
the
chassis. The transformer was
mounted under the chassis as a
precaution against any stray
field from it de -magnetising the
milliammeter. Long bolts are
necessary for the transformer,
as they are also used for
holding
the component
mounting strips and the transformer's primary connections.
To make component mounting
'

Fig. 6. Bottom view of chassis.
of .'.in. outside diameter bakelite tubing
such as is used in aerial lead-in tubes.
The screened flexible cable should be
good quality, rubber covered, single core
microphone flex. By leaving this cable
a sufficient length, 'the meter can be left
in a permanent position on the bench.
The use of a socket in the prod allows
the choice of either a prod or a crocodile
clip.
..The correct order for making up the
prod is as follows : -Firstly, round off
socket end of the tube, Os this allows
the end of the prod to be more easily seen
in an awkward -:or congested section of a
receiver:: Next solder a metal band around
'sine .end of the cable's screen. Tap two
holes fdi 6 B.A.'screws.òn opposite sides
of the tube. When finally` assembling the
prod, 6 B.A. sereïvs are screwed' tightly
against the metal band, so holding the
cable firmly in the tube. A binding of
cotton thread is wound around socket so
-

Fig.

5.-Top

view of chassis.

strips, get some yin. 6 B.A. screws and remove dirt
or plating off them by screwing through a 6 B.A. die.
Mark off on paxolin strips the- spacing of the resistors
and drill holes to suit a 6 B.A. tap. Tap holes, and
screw the screws home, and then tin them. The wire
or wire ends of the components should be looped
around the screws and soldered. The strips should be
arranged so that the resistors clear the transformer
bobbin. On account of its simplicity, no
difficulty should be encountered in the layout
and wiring of the meter.
Either a wooden or a metal cabinet can be
used to house the meter. Although the power
taken by the meter does not exceed 55
watts, provision for ventilation should be
made by slotting the bottom and boring some
holes in the back of the cabinet. Mount the
cabinet on four rubber feet.
Constructing the Prod and
Ping
The construction of the
prod is shown in Fig. 3.
The body is a Sin. piece

that it may be jammed tightly into
the end of the tube. The socket, one megohm resistor
and core of the cable are soldered together. The
free end of the cable is pulled through the tube in
the proper direction, and the socket is pushed home.
A soldering tag for the earthy lead is put on one of the
6 B.A. screws and both screws are tightened. The earthy
lead (about gins. long) is now soldered to the tag and
a piece of light rubber tubing is now pulled over the

r...................,...

.t>
Fig.

7.-The prod.
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heads of the 6 B.A. screws. This robber tubing, as well large selection of resistors is not available, then it is
as insulating the screws, will help to prevent the earthy recommended to use the solid carbon type, as their
lead from prematurely breaking off where it is soldered resistance can be increased by filing or scraping a piece
to the tag. If it is not possible to get a suitable piece off them. Resistors R2, 3, 4, 5, 6, 7 are soldered on
of rubber tubing, insulating tape will do, the only the range switch, and the switch is set to the 2.5 -volt
difference being that the rubber tubing makes a more range. With a z.5 -volt D.C. supply connected to give a
finished looking job. This completes the construction of positive reading, the meter is adjusted to give a full
the prod.
scale deflection by means of R8. Any adjustment to
A jaçk plug and socket are suitable for connecting the R8 will necessitate the resetting of the set zefb control.
cable to the meter, but the writer intends to use a prod Switch to the 500 -volt range and connect a Soo -volt
type diode rectifier with the meter, and for this a 3-pin D.C. supply, so as to give a positive reading. If R7 is
plug and socket are necessary. A very neat and not 'the correct value, the meter will not give an exact
efficient screened multi -pin plug can easily be made full scale deflection. Different values for R7 should be
from a dud American metal valve and a piece of cork. tried, or, if a solid carbon type is used (if the reading is
low), its resistance can be increased. In the same manner,
The writer used an old 6Q7 for the plug.
To make plug, remove base and electrodes from the meter is adjusted for the other ranges in the following
metal shell. Twist off grid terminal with a air of pliers. order : 250, too, 25, to, to give an exact full scale
An opening at the grid terminal end of shellpcan be easily deflection. Any alteration in values to R3, 4, 5, 6, and '7
and neatly made by grinding around the edge on a will only be a small fraction of the total value of Rz,
carborundum grinder. Fit a cork tightly into this 3, 4, 5, 6, 7, and when the meter is switched to the 2.5 opening. Remove cork and bore a hole in its centre, volt range it should still give a full scale deflection for
slightly smaller in diameter than the cable. Split cork that voltage, and so, fortpnately, there is no need to
in two. Pull cable through shell and solder leads to alter R2.
Whether or not it is intended to re -draw the scale, it
appropriate pins, making sure that the screen of the
cable and the shell are soldered to the one pin. The its advisable to draw a graph of the positive and negative
readings
for one of the ranges. This graph can be used
pieces of cork are used to wedge the cable tightly in the
neck of the shell. The cork may be coloured the same for all the ranges and will serve until the, scale is
re -drawn.
as the shell with black boot dye.

Calibrating the Meter
Although' difficulty may be anticipated in getting the
meter to cover each range exactly, actually it is an easy
and straightforward job.
For, calibrating, a multi range D.C. voltmeter of high accuracy and a D.C.
supply that can be varied between 2.5 and 50o volts
are required. Ordinary {-watt carbon resistors are used
for Rz, 3, 4, 5, 6, 7, and as these resistors usually have
a tolerance of plus or minus zo per cent. select those
resistors that are nearest to the specified value. If a

"Phase

in

Operational Notes
When using the meter, make sure that the set is
earthed, because the earthy lead from the meter has
much the same effect on the set as an earth. If no earth
were used, connecting or disconnecting the earthy lead
would be responsible for the set giving irregular results.
D.C. grid voltages should be measured between the
cathode or filament and the grid. The meter should be
connected across the grid resistor of the output stage
when checking for H.T. leakage or a " gassy " valve.
Under normal conditions
be
reading.

Amplifiers and Oscillators
A Simplified Explanation

QUESTIONS involving the Kline of voltages and
currents in valve networks are always somewhat
perplexing, because, for one thing, we have to
deal with a mixture of steady and alternating potentials.
Indeed, many find difficulty in grasping the idea of
alternating quantities in circuits where the supply is
essentially " D.C." from a battery or other H.T. source.
There is often much " argument" as to whether a
current flows -from " 4. " to "
" or. electrons in the
opposite direction ; br whether a " pulsating D.C."
should properly be called ah alternating current.
For instance, when a true alternating e.m.f. (Ea) is
applied between grid and cathode of an amplifying
valve Fig. i (a), the anode current (I..). will increase
and decrease above and below its " mean value " (I.),
as in Fig. r(b). Because there is no actual reversal
of this current, it does not seem very correct to term it
an " A.C. component "-actually, the direction of flow
is from .+ to
all the time (retaining the old ideas,
for the moment, 'of what the conventional + and
signs were intended to indicate).
The difficulty is a real one to many beginners. It is
not so easy to get hold of the idea that when a current.
decreases below its mean value, the effect produced in
an A.C. device is exactly the same as with â current that
reverses. Our " datum line " need not necessarily be
zero, as in ordinary A.C. circuits.
Thus, if we put a transformer in series with the valve,
Fig. 2(a), the induced e.m.f. developed by this " changing
D.C." in the primary and secondary will be a true
alternating voltage, which reverses its direction on both

-

-

-

sides of " zero." The steady mean value, I,,, has no
effect in the, transformer windings, so we are left with a
pure A.C., or, rather, a pure alternating e.m.f. component,
about a zero datum line.
Again, when we couple one valve to the grid of another
through a condenser C, Fig. z(b), the potential across
the plates is simply increasing and decreasing, in accordance with the voltage fluctuations across the valve,
i.e., a " pulsating potential." But, actually, C is
charging and .discharging; if we draw the circuit as in
Fig. 2(c), it becomes clear that an alternating current
flows in C and the grid -leak R, developing true alternating
potentials across the latter-the condenser blocks

any steady D.C.

" Sign Conventiohs "
When considering questions of phase, it is not very
helpful to rely too much upon + and
" signs.
They can be quite misleading, as a simple illustration
will show.
Consider a transformer connected to an A.C. supply,
Fig. 3. The + and
signs attached to the primary
may denote, (a) the applied voltage acting from A to B
(over one half -cycle); or, (b) the induced back-e.m.f,
acting from B to A. These two e.m.f.s are in mutual
opposition, i.e., r8o deg. out of phase, but the signs
do not indicate the fact.
The phase of the e.m.f. induced in the secondary will
not be very clear if considered from the point of view
of the " sign " at some given secondary terminal. In
fact, it is rather a hopeless method of taclding a problem
The

-

.

.
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tude of the anode current. True, in ordinary A.C. theory
it is largely immaterial which particular direction we
choose to call " positive " or " negative." There is no
reason, too, why we shouldn't adopt the " convention "
of calling an e.m.f. directed from grid to cathode (and the
resulting anode current decrease) the. positive " halfcycle "-provided we keep to this assumption throughout.
But it would be an artificial and illogical way of

hi T.-1-

looking at things. From first principles the grid is
positive with respect to cathode when the e.rn:f. is acting
towards the grid, i.e. from C to G in Fig. r(a). It seems
merely confusing the issue to adopt a convention which
violates the plain facts of the case.

(a)
Fig.

(e)

I.-Alternating current, or " pulsating D.C. P "
An old question is explained.

which is quite simple when regarded in the light of A.C.
principles.
Signs have really little to do with the matter ; because
it is the same magnetic flux which induces e.m.f.s in
both windings, the secondary e.m.f. must necessarily
have the same phase as' the back e.m.f. in the primary
-both are at 18o deg. to the primary supply voltage.
But, when connected to grid and cathode of a valve,
the phase of the terminal voltage can be reversed 18o deg.
by the simple expedient of changing -over the two
secondary connections-internally or externally. The
same thing can be done by changing-over the two primary
connections. But it still remains true that the induced
e.m.f.s in both windings are at 18o deg. to the supply
voltage-this fact is not altered by the terminal
connections.

" Current " or " Electron " Flow

P

Phase Inversion
Another difficulty many come up against is thy
18o deg. phase-reversal, or plusse-inversion, which takes
place in a valve with a load resistance in the anode
circuit, such as in Fig. 2(b) and (c).
This is shown in Fig. 4(a) and (b). Eg represents tin
alternating e.m.f. applied to the grid. V. is the amplified
output voltage, and it will be noted that the curve is
turned completely " upside down," or " inverted,"
with respect to E5-a fact that could easily be demonstrated by an oscilloscope.
In Fig. 2(b) and (c) we note that V. is the voltage
applied to the grid of the next valve there will be a
slight loss and phase -shift due to the coupling condenser
C, but for all purposes V. represents the " signal "
applied to the next valve both in magnitude and phase.
If this next valve also had a resistance in its anode
circuit, V. would be amplified, and again reversed
18o deg. Thus, the eutpút voltage of the second valve
would 'have shifted a complete cycle (36o deg.) relative
to the input voltage of the first.
In other words, both would be in-phase. It we took
a connection, through a condenser, from output._ to
input sides, Fig. 5(a), conditions of self-oscillation
(positive feedback) would exist: The input signal becomes
voltage injected-back from
the output side; this is' amplified again, resulting in
more feedback, a larger augmented signal, and so on.
A whistle or howl will probably build-upat a frequency
determined by the CR constants of the network-for
if no tuned -circuits are used a sine-wave oscillation
of the same shape as the original signal would not be
generated.
However, the circuit illustrates a very
important point, which must apply to any oscillator,
namely, oscillations will be generated only if the reaction
arrangements are such as to give a total phase -shift of
36o deg. (a full cycle) around the oscillator network.

Much confusion again arises concerning the convene
tional and electronic directions of ". flow."
It is not propdsed to go fully into this question now.
A correct account of tliermionic valve action can only
be .given in termS of electron flow, but, like the sign
conventions, there is no need to allow this to confuse
the issue.
First, the positive ; direction of the applied e.nì.f.
is pretty clear ; it is from + to
of the H.T. source,
around the external circuit. This, of course, is a steady
e.m.f., but if we consider an alternating e.m.f. applied"
to grid and cathode :
The grid will become " positive " with respect to
Oscillators
cathode during the half -cycle when the e.m.f. is directed Simple
It is
such a phase -shift occurs that a valve
from cathode towards the grid, and vich versa. Hence can be onlywhen
made to oscillate."
this is necessarily the positive half-cycle of the grid In
5(a) we have illustrated the point by including
Fig.
cathode e.ni.f.
a second valve as a phase-réversing stage. As said above,
When setting out to define what we mean by a positive itis.really
type of oscillator rather complicated in its
half-cycle of the resulting A.C. in the anode circuit, mechanism,a and
in the waveform generated. Actually,
the question of " direction "
of flow does not enter into
the matter. The anode current
varies in -phase with the grid potential (at least, ht all
C
ordinary frequencies) ;
a
positive half -cycle is that
- which coincides with the
positive half of a grid cycle,
i.e., a current increase.
There is no other way of
defining the phase 'of the
alternating -current in a valve
V.2
circuit.
\Vhat we call the
" negative
half-cycle "
in
ordinary A.C. systems means
a current flowing the other
way about through the circuit.
(a)
(c)
The corresponding " direction"
in a valve circuit is equivalent Fig. 2.-Showing- how a varying current, Fig. 1 (b) develops
true alternating
to a decrease in the magnivoltages in a transformer and condenser circuit.
-

.

.

'
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these types are called multi -vibrators ; they are extremely
useful for certain purposes, because they can be made to
oscillate at frequencies as low as one cycle per second,
or per minute, and produce abundant harmonics owing
to the distortion of the waveform.
There is plenty of scope for the experimenter in trying out " relaxation oscillators " (another name for multi ,4
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grid through a condenser of suitable capacity, l
5(b).

V

-

Fig.

3.-Ambiguity

of
signs" in denoting phase.
The + and
signs in thé
diagram denote an e.m.f.
acting in the direction A
to B, or a back e.m.f.
from B to A.

-

i.

Íf a signal is applied to the grid we are now feeding back -a portion of the phase -reversed output voltage
which will thus be in mutual opposition to the signal cm?. f.
The two e.m.f.s will be as indicated by the curves in
Fig. 4(b) ; the resultant effect will be to reduce -the
amount of signal on the grid to a very small value
-the difference of the incoming and fed -back
voltages.
This is a very simple illustration of negative feedback.
Because the effective-value of Eg in causing grid-potential
changes lias been much reduced, the overall amplification
of the stage may become very small-depending on the
value of the condenser, resistances, etc.
It explains why no sort of oscillation can be generated
in a simple stage of this kind merely by coupling the
anode and grid through a condenser. The phase is such
as to give negative feedback, although it is possible to
include further reactances in the grid circuit which
would shift the phase of the fed -back voltage another
x8o deg. (36o deg. in all) to give a multivibrator
oscillation.
The method shown is not a very usual one of applying
negative feedback, but it does show that the voltage phase at the anode end of any resistance load is always
antiphased to the signal e.m.f. on the grid.

vibrators) as frequency multipliers, etc. But a more
familiar type of oscillator is shown in Fig. 6(a).
Here a sine -wave oscillation is generated in the
tuned -anode circuit, its frequency being very nearly
the natural frequency of L and C. Positive feed-back to
the grid to maintain the oscillation takes place via the
reaction coil Lg. The necessary 36o deg. phase -shift
is very easily obtained,
simply by reversing the
connections of the grid -coil
a
relative to the anode coil.
It will be helpful to
understand this point
clearly. When oscillating
at its natural frequency the
LC circuit behaves very
much like a pure resistance.
There is thus a 18o deg.
phase -reversal in the valve.
A further x8o deg. shift is
essential to give the total
36o deg. required to maintain oscillation, i.e. the e.m.f.
Cg

-

The Cathode-follower

This remains true even if
the resistance load is on the

cathode side, Fig. q.

The

-H.T.

end of R is,

in ,effect, the anode side,
because it is tied to anode
through the low resistance
of the H.T. battery, or a large
capacity bypass condenser,
as far as alternating potentials are concerned.
During a positive grid

half -cycle, I a increases,
giving an increased voltage
drop across R, and phase (b)
reversal comes about in all
Fig. 4.-" Phase -inversion" in an amplifying stage with cases because this means
a simple resistance in the anode circuit. The anode that the potential of the
This sounds pretty com- current la is in phase with E5, but both are antiphased anode end of the resistance
is then falling. In Fig. 7,
plicated, but the matter
to the output voltage V.
the cathode end becomes
should become quite clear on
are
wound
in
"
more
coils
positive,"
which,
in
If
the
effect, is the same as making
comparing with Fig. 6(a).
-LT. end) "more negative."
the same direction, and the bottom end of Li is joined the grid (connected to
Hence, in a circuit of this type, there would be no
to anode, then the top end of Lg must be joined to
(Continued on page 435)
No phase -reversing stage is necessary, because
grid.
obtained
the desired " shift " can be
by these connections.
The Hartley oscillator, Fig. 6(b),
gives the necessary phase -shift without
using a reaction coil. The opposite
ends of the tuned -circuit will have
C.2
opposite potential signs (-I- and
and +) during successive half or
cycles of oscillatory current. By tying
the centre -point of the coil to cathode
via + H.T. a potential is thus returned
to the grid through condenser C,
which is at 18o deg. to the potential
Va across the valve-since Va is itself
at ro8 deg. to Eg, a total phase -shift
of 36o deg. is obtained.
In general, to maintain an oscillation,
the voltage fed -back to the grid must,
then, be at x8o deg. to the anode -to cathode voltage across the valve.
(b.)
Po hive Feedback

fed -back to the grid via the
reaction coil must be itself at
x8o deg. to the anode -to cathode voltage Va..

i

y

a

-I

-

Negative Feedback

-,

But, considering again a single
amplifying stage with a resistance
load in the anode circuit; suppose
we coupled the anode back to the

(a.)

Fig. 5.-Multivibrator type of oscillator (o)-total phase -shift of 36o deg.
gives a positive feedback to grid of VI. If a condenser C were connected
from anode to grid of a single valve (b) the feedback would be negative.
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-ELECTRADIXMOVING

STORES

opportunity to secure highly sensitive
headphones with coils energised by the
famous ALNI magnets. These moving

ELECTRICAL

less

408, HIGH STREET,
LEWISHAM, LONDON, S.E.13.

COIL HEADPHONES P.M.,

headbands.

Here

is

a

wonderful

-

coil sound units have

a

45 -ohm,

:?"

coil.

TERMS : Cash with Order. No C.O.D.
All prices include carriage or postage.
ELECTRIC LIGHT CHECK METERS
first-class condition, electrically gttaran
teed, for A.C. mains, 200/250 volts 50 cy
1 phase 5 amp. load, 12/6 each.
ROTARY CONVERTER, Input 40 volt.
D.C., output 75v., 75 nt/A, A.C., also
would make gnod 50v motor or wool,
generate. £2.
AUTO TRANSFORMERS. -Step up o
down, lapped 0-110-200-220-240. 1,001

For the laboratory, amateur transmitter,
and wherever QUALITY and RELIABILITY
are essential, WEBB'S offer unrivalled
stocks and service.
All apparatus and
components are guaranteed
your needs
call for discrimination WEBB'S can help
DON'T come to us if you want obsolete
or second-hand material I

-if

-

They can also be used as miniature mikes
or as a miniature loudspeaker if matching
transformer is used. Size l
overall, in
POWER TRANSFORMER, 4kw., double
bakelite case with 3" front flange.
wound, 400 volts and 221) volts to 110 Comprehensive stocks enable us to As new. Price each 1216, or per pair
quote
for
IN
RADIO
EVERYTHING
volts, 30 cycle, single phase. Price £20.
Brown type double steel headbands 216
-our
regular adverts Show merely a pair i heavy
cords
good quality
31-, lightAUTO TRANSFORMER, step up or step few interesting lines.
weight cords 216.
down 300 waits, tapped 0-110-200-2.20-240 PORTABLE AMPLIFIER CASE
volts. £3 10e.
CRYSTAL
SETS.
The
famous
Wall -nut
Comprising chassis, cover and base plate.
model Crystal Set In G.P.O. polished
WATT WIRE END RESISTANCES, new Overall size 16in.x8in.x9in. high, chassis table_
case,
variable
condenser,
tuned
tapped
and unused, price per doz., 5/-, our depth 2!. in., removable top cover adequately
ventilated top and sides, fitted two carrying A.T.I. semi -perm detector, 421-. Mark II
assortment.
converted
ex
W.D.
wavemeter
type
in
handes. Chassis drilled in front for four
MOVING-COIL AMPMETER by famous controls, cut for seven valves, side entries box with lid, 551-. Crystal set assembly
maker, 2fa. ilia., flush mounting, reading for mains cable, and speaker plug. 'Nell comprising
Condenser, Coil, Detector
0.10 amps., P.5.1)., 20 to/A. Price 2716. finished in black -crackle, this makes an and Terminals with wiring diagram, 916.
Spare crystal,
5216 Catswhisker detectors, 216.
METAL RECTIFIERS, large size, output. ideal amplifier case
II-. Semi -perm detectors, 216.
Spare
Packing and carriage 216 extra (with
50 volts 1 amp. Price 35/-.
crystals,
mounted,
116.
Aerial
wire 7122,
slight delay in despatch owing to shortage
SMALL MAINS TRANSFORMERS, input
copper cotton-covered, SI- IOOft. Copper
of packing). Callers from stock.
230 volts, output 11 volts 1 amp., 11/-.
indoor aerial wire in 30ft. lengths, 21-.
LOUD SPEAKERS
METAL RECTIFIERS, large size, output Magnavox Mains Energised, 2,200 ohms
MIKES. Recording and
12 volts 1 atop., 17/6.
field, speech coil, 21 ohms, with pentode
announcers'
hand -mikes,
transformer.
multi-carbon, metal clad,
FIXED RESISTANCES, size 12in. by
service type, by Tannoy
1in., fireproof, resistance 2 ohms to carry 8in. type, baffle aperture 74in.... £1 10 0
61in. type, baffle aperture 51in. £I 8 6
and Truvox, with neat
10 amps., 3/- each ; set of 16 mounted in
Permanent magnet speakers in variety
switch in handle, ill-.
steel frame, only 35/-.
from 2in. miniatures to :
BELLS. Large ironTRANSFORMER CORE for re -winding Vitavox K 12120 high fidelity 20 watts overall
clad A.C.230150v. mains
only, complete with clamps, size approx. diameter 121in., baffle aperture, loan.
bell(,
" Tangent," 6"
2¢ k\V. Price 25/,
A- heavy duty speaker combining punch,
gong,
as new £21210,
CABINET LOUDSPEAKER, for extension high efficiency and fidelity. Flux density
to
tiny
Townsend Buz£I I 0 0
...
only, 5 watt output, Sin. dia. cone, high 17,000 lines per sq. cm....
zers at IOI- each.
CONDENSERS
quality, size of cabinet 1e x 14 x R; x
WIRE.
Single
silk thick, cabinet slightly marked at top. T.C.C. metal cased 4 mfd. 500v. working 1010
covered magnet wire,
T.C.C. metal cased 8 mfd. 500v working 1610
Price £3.
28 gauge 7/6 lb., 30
KEYS
SMALL M.L. ROTARY CONVERTER, in
gauge 91- lb., 32 gauge 12/6 lb. Enamelled
-cast sill. case, size 14 x 4!; x 4iu., per- Webb's operating key, well balanced G.P.O. and S.C.C. wire, 18 gauge 312 lb. Twin
manent magnet fields, converters need type bar key, heavy lacquered brass on bell wire 100 yds. for 121-.
polished wood base, front and back controls
attention, not guaranteed. 30/-.
SMALL D.C. MOTOR GENERATORS
£1 8 6
POWER TRANSFORMER suitable for Webb's Amateur Key, similar high grade by E.D.C. and others, for use with Receivers
arc welding, input 230 v., 50 cycle l.P.II., lacquered brass, slightly lighter, but and Car Radio ; take the place of H.T.
output 50 volts at 200 amps., price £17 : perfectly balanced, front and back contacts, Batteries. Drives off 12 -volt accumulator
another 150 amps., £15 ; another 100
£I 2 6 and gives 230 volts D.C. 30 ma. output,
pn ps. £12.
off 6 -volt gives 110 volts 15 m.a: Originally
Practice Keys
Two
on
G.P.O.
Bar
type
wood
base
... 41- made for Government radios.
DYNAMO, slow speid only 500 r.p.m.,
U.S.A. type, all metal Key ...
... 3,6 commutators, ball bearings, laminated
output 25 v. 10 amps., shunt wound,
field,
insulated
brush
gear,
covered
arma`adjustable brush gear, ball -bearing, condi- BOOKS
tion as new, weight 60 lbs., a real high- Technical books a speciality, a few only as ture windings. A splendid job. In new
condition. 751-.
grade lob. Price £7 10s.
shown :
MAGNETS. Midget ALNI perm steel
50-VOLT MOTOR, D.C. input 4 amp?., Introducing Radio Receiver Servicing
...
61 disc magnets,
" dia. with centre hole
...
.
(Squire)
h.p., ball -bearing, double -ended shaft
3/ie" dia., of tremendous magnetic force ;
716'
Radio
Data
Charts
World)
(Wireless
dia., slow speed only 500 r.p.m.,
shunt wound, condition as new, also make Foundations of Wireless (Sowerby) ... 716 unlimited uses, 316 each. Horse -shoe
Radio Simplified (Clarricoats) ...
... 416 permanent-steel magnets, various sizes
good slow -speed generator. Price 45/-.
... 416 from 316 each.
First Course in Wireless (Decibel)
.
50-VOLT D.C. MOTOR, shunt wound,
Basic Radio (Berton Hoag)
... 211INVISIBLE RAY CONPall-bearing, ; h.p., speed 000 r.p.m., in
Radio Interference Suppression (Ingram) 51 TROL. Photo cell Ray new condition, make good generator.
Introduction to Valves (Henderson) ... SI craft Set with bakelite
Price £7.
Radio Technique (Mills)
...
selenium bridge, 10,000
AUTO TRANSFORMERS, tapped 0-110- WEBB'S RADIO, 14, Soho St., Oxford
ohm
-sensitive
Relay,
200-220-240v. 11 kW. £7 105.; 2 kW. St., London, W.I. Telephone, Gerrard 2089
megostat,
etc.,
with
Note our revised SHOP HOURS
£10.
booklet.
421-.
10 a.m. to 4 p.m.
Sets., IO a.m
MOVING COIL AND M.I. METERS,
to 12 noon.
FOR FULL DETAILS OF ABOVE AND
ELECTRADIX RADIOS
OTHER GOODS, SEND FOR LIST, 2_d.
214, Queenstown
Road, Battersea,

watts.

£5.

r

_

:-

:-

.PLEASE NOTE change of address.
returned to London.

Vow

London, S.W.8.

Telephone MACaulay 2159

24/

'
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8 + 8 MFD
Condensers are Components mostly
we
required nowadays. Sometimes
distrihave a small supply which ispresent
price. At
bùted at the official
we are offering well-known makers'

products 100% guaranteed by us :

KNOBS, bakelite, 9d.
All bases in
VALVE. BOWERS.
stock, 1/-.
Medium wave stations
DIALS.

printed, 117.
CEMENT. Per, tin, 5/-.
SOLDER. Pound, 516.Large
jar. 3/-.
PLASTIC WOOD.
3/-.
SCRATCH REMOVING POLISH,
TWO-GANG CONDENSERS. Special
midget condensers. with trimmers, 15/6.
CONDENSERS.
THREE - GANG
Standard type, 1216.
RME
MAINS TRANSFORMERS.
200/230 volts 300-0-300, 4 v. 4 amps.. 4 v,
2 amps.. 6.3 v. 3 amps., 5 v. 2 amps., 3716.
UniSPEAKER TRANSFORMERS.
versal output (Pentode and Power),
6/9. Universal model, 9/-.
VOLUME CONTROLS. Most values
in stock, with switch, 6/-.
Wire wound,
POTENTIOMETER. complete
with
variable, 0-10 ohms,
knob, 3/9.
Non TRIMMER SCREWDRIVERS.
Capacity ebonite. 1/9 each. card of 30
RESISTORS: 1 watt,} Watt, 24!-.
assorted values, 27/6
VARIABLE MAINS - DROPPER
.2 or .3 amps.. 5/6.
RESISTORS.
fixing
Resistors in cages to740permit
11/9.
outside set, .3 amps., to ohms.
fit, I doz.
ready
DROPPERS
;
Cossor, Ferranti, Decca,
assorted
Maestro, Ferguson, Elmo, 37/6. wave
medium
TRF COILS, 'Set of complete
with
coils (Aerial and H.F.),
diagram, 9/B,.
2 -core, .3 amp.. 60 ohms,
LINE COR
60 ohms,
per foot, 1/- ' 3 -core, .3 amp.,amp.,
100
per foot, 1/1 ' 3 -core. .15
ohms, per foot. 1/2.
Bin. Rola, less transSPEAKERS.
6}in. Celestion, with
former, 231
transformer, 27/- ' Olin. Goodman,
less transformer, 30!-.
American
VIBRATORS. Brand new
MALLORY," 6 v. 4 -pin, fully guaranteed. 13/6.
MODERN AIDS
vest pocket
" TESTOSCOPE," thefaults.
Enables
instrument for tracing
2e tests-AC/DC, complete with leads,
87/6.
' TRIMMER TOOL KITS. 14 tools in
wallet, 301-.
Electrical Light -weight
ELCO."
voltage). 13/6.
Soldering Iron (state novel
calculator
FLIK-O-DISK" a
of Ohm's law problems, 6/6.
PYROBIT IRON, 227-,
MOVING COIL METERS. 30 amps.,
19'6.
charge, discharge,bakelite base,.
CAR AERIALS, telescopic, nickel plated, 21/-.
FLAT IRONS, 200-240 v., 27/6.230/250 V..
ELECTRIC TEA KETTLES,
55/-.

RADIO LITERATURE
Television, 1/-,
1/8.
Test Gear Construction,
Amplifier Manual, 2/-.
Equivalent Charts, our unique booklet, 1/7.
Manual of Circuits, 2/-- 2/-.
Short Wave Handbook,
Handbook on American Midget
Sets, 2/7.
3/-.
Wireless Terms Explained,American
Manual of British and
Valves, 3/6.
Radio Inside Out, 4/8.
Radio Simplified, 4/6.
Basic Radio. 5/-.
6/ Introducing Radio Servicing,
Receiver Circuits Book, 61-.
per doz.
Various Service Sheets, 10/6
7/6 per doz.
Various Service Diagrams,
Map, 5/-.
Giant World Radio our
July Advt.
For VALVES see
Orders under 10/- C.W.O., otherwise
C.O.D. Stamp with enquiries, please.
EXPORT ORDERS INVITED

dc SONS,
J. BULL
(Dept.
P.W.)

246, HIGH STREET,
HARLESDEN, N.W.IO

YOU

Ltd.
M. WILSON
Late Austerity Radio Ltd.
l Same Management

can become
a first-class

GRAMOPHONE

AMPLIFIER CHASSIS
4 -VALVE, 4 -WATT

RADIO

ksaeu,bled on black Crackle -finished,
chaeeis fitted with separate Tone Control,

ENGINEER

Volume Control with -on/off switch,
sockets for microphone, gramophone and
extension speaker. Hum free, good quality
reproduction. A.C. only. Input 200/250
v. Size overall, 8 x 6} a 7}in. rReady
to play. Price, Including
valves and speaker

We are specialists in HomeStudy Tuition to Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well -paid
employment or profitable
spare -time work.

i

lff

With PX4 output. Specifi- L VI
Gns.
cation as above
Theoretical and practical Blue Prints of
the above available separately. 8'6 per set.

BLUE PRINTS.

Theoretical and
of the following circuits.
l'rmof Ical. 3/6 per set of 3 (1 Theo. and 2 Free.).
No. 1. A.C. T.R.F. 3 yalves, Medium Wave only.
No. 2. A.C. T.R.F. 4 valves. Lond, Med. C Short.

T. & C. RADIO COLLEGE
NORTH

uns.

4 -VALVE, 6-WATT

So. 3. AC. T.R.F. 4 valves, Short Wave only.
A.C. Superhet 4 valves, Short and Med.

ROAD, PARKSTONE, DORSET.
(Please note new address.)

c ares.
No. 6. A.C./D.C.

Superhet,

4

valves, Long.

Medium and Short Waves.
No. 7. Battery T.ROF. 3 valves, Long, Medium
:rad Short Wave.
No. 9. Battery T.R.F. 3 valves, Short Wave
only.
Priced list of components sent with each set of
Blue Prints.

(Post to unsealed envelope. -1d. stamp.)

your
Please send me free details of Radio
Home-Study Mathematics and
Courses.
I NAME

FOR OVERSEAS READERS

ADDRESS
1

P.

2 New Tropical Circuits
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RADIO SPARES
Primaries 200/250
TRANSFORMERS.
volts. Secondaries, 350-0-350 volts.
82/6
TYPE A. 80 ma. 4v. la., 4v. 21a.
TYPE B. 80 ma. 6.3v. 5a., 5s. Sia.
416
TYPE C, 100 ma. Ratings as type A _
34/6
TYPE D. 100 ma. Ratings as type B
37/6
TYPE E. 120 ma. Ratings as type A ..
B
37/6
TYPE F. 120 ma. Ratings as type
TYPE H. 200 ma. Three L.T.s of 4v. and
47/6
4v. for rectifier. Ratings as required
TYPE 1. 200 ma. Three'L.T.v of 6.3v, and
47/6
54. for rectifier. Ratings as required -.
Secondaries 500-0-500 volts.
I
as
'type
52/windings
L.T.
ma.
TYPE 1, 200
TYPE R. 200 ma. L.T. 'windings as type H 52/TYPE L. 250 ma. L.T. windings as type I 58/TYPE M. 250 ma. L.T, windings as type H 58/Secondaries 250-0-250 volts.
TYPE N. 200 ma. L.T. windings as type B 47/6
TYPE 0. 200 ma. L.T. windings as type I 47/6
TYPE P. 300 ma. L.T. windings as type H 60/TYPE Q. 300 ma. L.T. windings as type i 60/Secondaries 400-0-400 volts.
So!TYPE R. 120 ma. 4v. 3a., 4v. 21a
.. 40/TYPE 8. 120 ma 8.8v. 5a., 5v. lia.
TYPE T. 80 ma. L.T. windings as type R-. 85/25/ TYPE U. 80 ma. L.T. windings as type S. Secondaries 425-0-42.5 volts.
TYPE V. 120'ma. L,T. windings as type R 39/ TYPE W. 120 ma. L.T. Windings as type S 39/ Types H to Q are provided with two L.T. windings,
centre tapped.
Please note that owing to dimensions and weight
of types H to Q, kindly add 2/6 for carriage and
packing.
TRANSFORMER.
OUTPUT
RATIO
MULTI
120 ma. 15 watts, tappings for 81,6's in posh -pup ;
low impedance triode : low
P%4's in push-pull
impedance, pentode ; high impedance triode. 17/0
complete instructions with each Unit.
Orders accepted by post only. Please help us to
eliminate clerical work by sending cash with order.
Please include Postage with order. PRICE LIST,
29. stamp.

MAINS

86

,

H. W. FIELD & SON

Colchester Road, HAROLD PARK, ESSEX

No. 17. Small Communication Type AC and
AC/DC Superheterodyne Receivers. Brief

specification: 6 Wavebands, 5-2,000
metres, Radio Frequency otage, 7 Valves,
Int. Octale., including beat frequencyose. and rectifier, 465 k/cs. Overall
16in. a 8in, a 8in., in
measurements :
black crackle finish. Shortly available
for export.
No. SA. Battery 4-Valve Superhet. 3 Wavebands, 16-50, 200-557, 700-2,000 m.
Priced list of components sent with each
set of Blue Prints, 3/6 per set of 3.

to suit all circuits
built to specification. See last month'
advertisement for Standard Models.
WESIECTORS, W%6, 4!-.
ULTRA S.W. COILS (plug in), air spaced, silver
copper wire, R.F., H.F., and Ose., Range 1.
4.5.41 m. ; Range 2, 9.5-17 m., 2/3 each
8!6 set of 3.

MAINS TRANSFORMERS,

;

3 WAVEBAND COILS, 16.50, 200.550 and 9002,000 m. (on one former), A. and H.F. also A.
and Ose., 12/6 pair.
Toggle Switches. Miniature, onoff, single pole,
2'6. D.P., D.T., 4/8.
Metal Rectifiers, small, chassis mounting 45
volts, 40 ma., 7/6 each.
Chassis, silver sprayed, undrilled, 10 x 8 a 22,
7,6. S x 6x 21, 4/6.
Small 2 -gang .0005 Condensers fitted with
4 push button switch. 8,18.
MAINS ENERGISED SPEAKERS, Sin., with
transformer. 1,000 or 1,200 ohms., 25/..
WEARITE I.F. TRANSFORMERS, 465 Wes.,

15,'- pair.
VALVEHOLDERS, 4, 5, 6, 7, and 9 pin.
English, 62, each. International and MAZDA
OCTAL, Sd. each.
TO OVERSEAS TRADERS I Wholesale and

Retail Enquiries are invited.
Cotera can be executed for B,L,A., C.M.F. and
S.E.A.C. customers.

307,.. HIGH HOLBORN,
LONDON WC

I.

Phone HOLhorn -463/,

Sepjember, 19.45
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phase -reversal of the output voltage if taken off the cathode
end of R-the potential at this point is changing in the
same phase as the grid-signal. But because the grid is
returned to the " anode end "
H.T.). all the output
voltage would be fed -back to oppose the signal, in reversed

(-

plusse.

That is, of course, if R were the only, load resistance.
In consequence, to get any output voltage= whatsoever.
it follows that the voltage- gain of the stage cannot .be
greater than r.o-the` output voltage must, in 'fact; be
slightly less than the signal e.m.f., otherwise there would
be no resultant e.m.f. applied to the grid.
We have 'outlined, very briefly, a cathode -follower
stage, which employs roo- per cent. negative feedback
simply by inserting the load resistance on the cathode
side. An example of a similar kind, resulting in some
loss of 'amplification, would be to use a cathode bias
resistor without a bypass condenser to the A.C. component. If the capacity of this is made smaller than it
should be for effective bypassing of the lower frequencies,
a useful degree of " current feedback " (at the expense
of " gain " at the lower frequencies) could be obtained
to reduce bass response-where necessary.
'

Reactances in the Anode Circuit
Complete phase -inversion (18o deg.) comes about in
a stage having a pure resistance load, because, when I.
rises, the p.d. across the resistance increases, in phase
with the current. Therefore, the volts left on the valve
must fall by the same amount.
Illustrations have been given to show that this " fall."
really represents a voltage in direct phase -opposition
to the grid signal, i.e., during a positive grid half -cycle, a
falling voltage has the same effect as a negative half-cycle
of true alternating e.m.f., opposing the signal.
It leaves no room for argument .as to whether a
" falling d.c." is the same as reversal during the negative
half of an A.C. cycle. As previously stated, it is exactly
the same in effect, as we saw in the case of a transformer
or condenser.
But one word of. caution : it must not be thought
that the phase -shift is necessarily: r8o deg. in any
amplifying stage. It is- far from true to say the output
voltage becomes completely " inverted " from every
stage in an amplifier. The statement is only true for
a purelty resistive load.
For instance, with a transformer primary, the inductive
reactance is far greater than any resistance :-the latter
can be entirely neglected by comparison. In a reactance,
however, the voltage drop is not in phase with, but at
-
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alternating current. Since the current
itself is in phase with Eg, this means the output voltage,
up to the primary, will be at about 90 deg., not r8o deg.,
90 deg. to the

to Eg.

-

What about the secondary e.m.f. ? Well, as a final
exercise in tracing out " phase -shifts." the reader might
think it out for himself. The following suggestions will
help

:

First, I. and Eg are in phase. The voltage drop across
thé primary will be
(leading or lagging ?)
90" deg. on
Is, and
therefore on Eg.
The
voltage across the valve
is at i8o deg. to the
"drop " across t h e
primary-though not to
Eg. Finally, the induced
e.m:f. in the secondary
-

-

Fig. 7.-Negative feedback
in the Cathode follower.

has the same phase as the back e.m.f. in the primarybut we can reverse the voltage applied to a valve a further
18o deg. by swapping -over the secondary or primary
connections.
It is here that phase problems begin to become
slightly intricate. Yet, it is necessary to have some
understanding of them in order to follow various practical
methods of negative feedback, etc., and all we have
attempted to do here is to consider the general principles
of the subject.

THE B.B.C. MONITORING SERVICE
(Continued from page 416)
for immediate flash, that to be given in full,
-or- something else to be summarised for the daily

-this

Digest.
In the editorial room the daily output of 300,000 words
of transcript is sub -edited, and prepared for the daily
Digest, while in the Publishing Department stencils are
cut for the duplicating machines, and girls operate
stapling machines for binding together the sheets
forming the daily Digest.
The above is only a brief description of the work of
the B.B.C. Monitoring Service, and the accompanying
illustrations show how some of the work is carried out.
THREE NEW VEST-POCKET BOOKS

!

WIRE AND WIRE GAUGES
By F. J. CAMM

3/6

or by post 3/9

NEWNES ENGINEER'S
POCKET BOOK
By

F. J.

CAMM

10/6

or by post I1/ -

MATHEMATICAL TABLES
lO)
Fig. 6.-Oscillators generating sine -wave oscillations.
The grid-exciting voltage is shifted 18o deg. by the valve,
then another 18o by the couplings.

& FORMULLE

By

F.

J. CAMM

3;6

or by post 3/9

Obtainable from all booksellers, or by post from
George Newnes,
Ltd. (Book Dept.), Tower
House, Southampton Street,
London,
'.-Y.C.2

'
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Electrical Contact Springs
A Discussion which Took Place at a Meeting of the Radio Section
of the Institution of Electrical Engineers, on May 22nd, 1945

THE discussion was opened by Dr. L. B. Hunt, M.Sc.,
and Dr. H. G. Taylor, A.M.I.E.E., who pointed
out in their introductory remarks that the
characteristics on which the design of a spring was based,
were generally the pressure required to secure a satisfactory contact and the amplitude of the movement
from the unstressed position.
The materials most often used for contact
springs were nickel-silver, phosphor -bronze or beryllium copper. Sometimes cadmium-copper, chromium -copper
or brass were used. The limiting features were the
stress induced in the material and the question whether
which
it would withstand the corrosion conditions
existed. The higher the safe stress which a material
could withstand, the greater was the perrissible
deflection. , For static loads it was possible to compare
namely,
materials on the basis of their proof stress,per
cent.,
o.r
that stress which gave a permanent set ofless
than
this.
though the working stress should be
frequent
at
repeated
was
If the loading of a spring
intervals, fatigue was liable to take place, and a lower

pyramid hardness might be as high as 800. Comments
on the design of light -duty contacts together with tables
of the physical properties of contact materials in their
solid and electro-deposited form, were given in the
above -mentioned paper.
In the discussion which followed, it was- a pparent that
the current practice of leaving the cho ice of alloy
composition and cold -working temper to t he judgment
of the metal manufacturer, after showing him drawings
of the part to be produced, did not altogether fi nd
favour with component manufacturers, w ho called for
more detailed methods of specifying physic al properties
in order that tests might be devised t o check the
uniformity of successive batches of raw m lterial. The
metallurgists, on the other hand, thought that tests of
modulus, proof stress and Vickers ha rdness were
sufficient to control the product. The ran ge of tempers
available from cold -rolling could be related to the

stress had to be selected.
" Springiness " depended on the ratio of maximum
safe operating stress to modulus of elasticity. Aa
material with a low modulus would, therefore, have
higher deflection for a given applied force than one with
with a
a high modulus. For this reason copper alloys were
in
of that of steel
modulus
importance
of
was
Thie
many cases more suitable.
where there was a tolerance on the size of a spring
must not
contactigg member, since the maximum size must
still
overstress the spring, and the minimum size -copper
Beryllium
pressure.
provide adequate contact
was the most springy of the possible materials, followed
by phosphor -bronze. Copper was the least springy,
owing to its low proof stress.
Precipitation -hardening alloys, such as berylliumcopper, had the advantage that their best properties
were produced by heat treatment, and any necessary
With
forming could be done prioi to this operation.
degree of
non -heatable alloys, on the other hand, thesacrifice
of
permissible
the
by
limited
forming was
spring properties, since clearly the harder the materiala
produce
the greater was the necessary deflection togreater
the
given permanent set and, therefore, the
permissible
minimum
The
fracture.
stress and risk of
with the type of
radius of right-angled -bends varied
of
material, with its hardness, and with the direction
of rolling of the
direction
the bend with respect to the
was
material. A summary of a large series of" tests
given in a paper by the openers, entitled Electrical
1945,
Contact Springs," published in the Journal,
92,

Part III, p.

38.

Resistance to Tarnishing
In many cases the material of which a contact spring
was made was suitable for the actual contact, but where
pressures were light and a 'very low contact resistance
was required, special materials must be employed.
Platinum,
Platinum was widely used for this purpose.to tarnishing.
rhodium and gold gave.complete resistance a valuable
was
silver
For particular circumstances,
contact material, but it was unsuitable in theof presence
contact
of sulphur compounds. Electro-deposition
materials was widely used and was the only practicable
entirely
to
being
in
addition
way of using rhodium, which,
free from tarnishing at ordinary temperatures, possessed
Its Vickers
reinarkable wear -resisting properties.

.

Vickers hardness.

Working Spring Alloys
Difficultie in working some of the modern spring
alloys were discussed ; for example, change of shape
during heat treatment and the possible deterioration
of silver plating on re-entrant surfaces which had to
be plated before forming and heat treatment. It was
pointed out that the former difficulty might be overcome
nesting " and wiring parts which would fit together
to
to give mutual support; otherwise jigs would have for
be devised. Normally, the temperature required
if
heat treatment should nbt affect silver plating,in but
which
it did, the solution was to use bimetallic strip together.
rplled
the contact and spring metals were to make the best
If component manufacturers wished
use of improved spring alloys they would have to modify
the design of contacts ; many complicated shapes
could only be formed in yò/3o brass. Rotary -type
wafer-switch contacts-formerly of silvered brassalloy.
were now being made in 50/50 copper -silvera higher
This was a better spring material, but required
resistance.
contact
low
a
contact pressure to give
could
The performance of platinum in relay contacts metals
still be regarded as the standard by which other
or
nickel
'silver,
should be judged. Gold alloys with
zirconium had been used in enemy countries, but were
in. the nature of a substitute. In high-speed telegraph
freedom
relays a palladium-copper alloy gave greatergave
good
from centering and pick-up. This alloy also Rhodium
wire.
-chromium
with
nickel
results in contact
plated phosphor-bronze or beryllium-copper contact
arms were also successful in this application.for use in
Rhodium was an excellent contact material
was
r.f. circuits where a low and uniforms contact used,
essential. Platinum and palladium had been
of
of
view
but were inferior to rhodium from the point
mechanical wear.
good
Silver -to -silver contacts were useful when
slide -wire
wiping action could be provided. For
gave
-to
contacts rhodium -to-rhodium or rhodium -silver
good results. In the latter case the track should be
silver and the contact rhodium, otherwise a silver
smear would be left, which might tarnish. Mr. H. L.
In his concluding remarks the chairman,
Kirke, said that the subject, although somewhat
as
specialised was, nevertheless, of first importance,
there were few operations in radio engineering Ifwhich
the
contacts.
did not involve the use of spring
discussion resulted in the production of better valveholders, he would regard the time as well spent.
-
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Hints
Practical
i

Transformer Testing Unit
the meter movement by altering
WIlEN' making quick checks on
the balance of the needle the ideal
THAT DODGE OF YOURS
mains transformers I find the
plan is to lengthen ii by sticking
Every Reader of "PRACTICAL WIREfollowing gadget very useful. It conon a bristle taken from a broom or
LESS " must have originated some little
sists of a 15 watt bulb placed in -I dodge which would
interest other readers.'
brush, the bristle being of a suitable
Why not pass it on to us? We pay half -aseries with one lead bf the mains,
thickness to provide easy reading...guinea for every
published on this
as shown in the diagram. When' e page.
Turn that idea of yours to account
R. POTTER (Wembley).
by sending it in to us addressed to .the
testing the transformer, the switch
Editor. " PRACTICAL WIRELESS," George '
S is left open and the transformer is
Newnes Ltd.. Tower House, Southampton
Morse Practice Set
connected by means of the two test
Strand, W.C.2.
Put your name'
DLLOW are given details of a
and address on every stem.
Please note
prods. If the transformer is -it; order
D usefulmorse practice set that
that every notion sent i must be original. 1
it will take its normal no load
Hark envelopes "Practical Hints."
enables multi -way communication
2
current, say 15 mA. (This current j
to be effected without the use of
has to pass the bulb add will make ii
! four or more line wires. This practice
SPECIAL NOTICE
it glow slightly. The V.D. across the
set is useful to beginners as the
hints must be accompanied by the
bulb is very small, 'and therefore. the ! Allcoupon
cut from page iii of cover.
operator can hear in his 'phones
transformer will get approximately
what he is transmitting and so
its normal mains voltage.
correct timing is' soon acquired.
If the transformer is not in order it will try to draw a The coil marked X
(Fig. 3) .is`the primary of an
heavy current off the main. This will: cause a large output transformer, its resistance being
low that
V.D. .across the bulb and
will glow very brightly. the buzzer's operation is not impaired. :The
The -line wire
This will not cause any fuses" to -blow, as the maximum (L2), can be earthed, leaving only two other direct
connecting wires: These two are absolutely necessary
/0'
as : earthing either would produce such a high.
resistance that the buzzer would not work. Any number
of stations can be wired into the circuit (these being as
in Fig. z). By connecting 'phones across Li and 1.2,
and _tapper across Lx and L3. For practice by oneself,
the' phones
can be connected directly across the
transformer primary. (Fig. x).-D. R. BATE (Bristol).
-

!

flint

-

I,

----- ----i

it

'

Lamp
Switch

000
L3

L2

LI

IIII

ueim,,

II'll

14.s,

"1-Battery

000
L2

L3

LI

Buzzer

Test

Prods

Lamp
Fuse
i

Obillilt

Key

0/P
41

Terminals

O
Panel layout and circuit diagram of a simple transformer testing unit.

current passed by, the bulb is only 15;230, i.e., .o68 mA.
This method also provides a very easy way of testing
transformers for their primary. If it is required to obtain
the correct current, then the bulb should be shorted out
by means of switch C and the switch across the meter
opened. When commencing to test a transformer
this switch should be closed, as a short in the transformer
might cause the meter to be damaged.-H. GOTTSCHALK
(Macclesfield).

Fig' r.
Fig. 2.
Morse practice units for multi -way communication.

-

Easier Meter Readings
some types of test equipment a normal type of panel 'V mounting meter is employed and the scale is accordingly restricted in size. If the instrument is being used
for various ranges it may be desirable to draw up ä new
scale with all the ranges clearly marked. Tins cannot
be done on the-existing meter dial, and in such a case it is
worth while modifying the meter in the following manner :
Remove the front and make the necessary arrangements
for mounting the meter slightly behind the panel. A
suitable aperture should then be cut in the panel and
covered with glass, celluloid or similar material. The
appropriate scale should be then drawn up and the pointer
extended to the necessary length. To avOid upsetting

LQ2

1

Key

O
Phones

L/

Fig. 3.

Circuit and details of a morse practice lay out.
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Open to Discussion
expressed by his correspondents. All letters must
The Editor does not necessarily agree with the opinions
be accompanied by the name and address of the sender (not necessarily for publication).

Time Base
when I was constructing a small
on the following hard valve
SIR,-Recently,
stumbled
I
oscilloscope;
time base circuit, which I think your readers may find
useful. I have, tried it with an EL5o and an SP42,
with equal results, so I presume that almost any highgain pentode will do.
Variation òf R4 (velocity control) from zero to r nit?
alters the frequency from 20 kc/s. to 12/5 c/s. A
slow-motion drive or a smaller pot. in series is therefore
an advantage, but once set, it remains steady. It
works equally well With all H.T. voltages between 200 y.
and 35o v., the amplitude if saWtooth in all cases being
of, the H.T. voltage. Resistors RI, Ra, and
about
R3, are rather critical, deviation affecting amplitude of
- output and linearity.
Condenser Ca should be kept small (as shown) to
preserve the first flyback, and increasing CI has adverse
effects on linearity.
The output waveform is s(rapecl as in the top sketch.
The screen and suppressor have similar waveforms,
with large pulses superimposed on each point, whilst
the control grid has small +v. giving pulses'duringcach
flyback.
I have never seen a hard -valve self -running time
base with fewer components for the range covered.
Neither do I know whether I have stumbled on a new
circuit. It's virtue is. that it works well. Anode current
is about 3 mA.
My theory regarding its operation is that, disregarding
Cr and R4 (suppose the control grid earthed) the circuit
becomes that of a square -wave generating. transitron.
However, the anode potential 'of the valve is, in fact,
anchored to the ÇR, Cr R4. This CR is connected as
an amplified delayed time -constant, so the effective
CR tying down the anode of the valve is CR (U±r).
is large,
The valve is a high -gain pentode, 'so
and' consequently the effective CR is large. Thus,
the anode potential steadily rises (as Cr changes) until
the valve transitrates" for one cycle, giving the
flyback.-P. F. PURCHASE (London).

R2

R-/ Z

'

C.3

H.T.-f

75,00012

50,00012

/ J.

25 Alto'

I C.2

R0002 Mto
C./

.00/.Mfo

R.4

R.3

/Magi)

/00,00011

l P. F.

Purchase (London).

Time base.

3

"Thermion " Right
think Thermion is perfectly right, and Mr.
A. F. Gowling definitely wrong.
To publish nothing but technical articles would make
PRACTICAL WIRELEss very dry indeed, and I think its
circulation would experience a drop. The great majority
of its readers like some matters of general interest, and
is it not on record that " A little nonsense now and then
is relished by the wisest men."
And does Mr. Gowling, of Petts Wood, want to be
included amongst these.-K. T. HARDMAN, Liverpool.

SIR,-I

" Some

Correspondence Answered"

was interested to read your paragraph in this
SIR;
" Some
month's PRACTICAL WIRELESS entitled
:

correspondence answered."
Carping criticism is certainly the most unhelpful of all,
though I think that many of the people who make it do,
so in good enough faith but in ignorance of certain vital
facts. This is almost certainly the case with your correspondent, Mr. Gowling.
I myself work for an association which produces a
monthly journal,.besides a fair variety of priiitcd leaflets,
memoranda, etc., and although I am not on the editorial
staff I am sufficiently in touch with things to have
shared some of the worries over the paper quota, exclusion
of advertisements owing to lack of space, use of snralI
type, etc. Índeed, it has sometimes been a wonder that
anything has been produced at all, what with the aforementioned considerations, and blocks and proofs going
astray _owing to bombing. If Mr. Gowling realised some
of these points, I do not think he would be quite so
critical over this' aspect ofjournal production.
With regard to advertisements, I always have then,
bound in with the rest. of -the matter.' -After the laps
of yeärs they --form a useful and informative supplement,
especially in journals of a technical and semi -technical

nature.
I don't think anybody will be sorry to see PRACTICAL.
WIRELESS in larger type (and larger page). when the
paper situation eases. Looking back through some 1939
issues recently in search of information was very grateful
to my eyes. And a, detailed circuit or wiring diagram

deserves a lärge spread.
I think I see Mr. Gowling's point about dropping
certain features. As you say, a journal that is loo per
cent- technical is very dry; but at the .saine time, we
would not want to read in PRACTICAL WIRELESS chit-chat
about, say,, the performers in B.B.C. variety shows.
Normally there are papers that cater specially for that
type of thing. My last letter to you, written, I think,
iii 1941, deprecated the appearance of articles on ïnusital
biography and history in PRACTICAL WIRELESS. A
modicum of non-technical. matter is desirable and
acceptable, though 1 think that most of your readers
will prefer the emphasis on the word " Practical "
the title of the journal.
These are only small points, however. I think the
paper has kept, up to an excellent standard through
trying -times, and I think you can afford to ignore your
carping critics.-W. H. MACKINTOSH (London).,
Economy Superhet
wish to point out an error in your July issue

SIR,-I
of PRACTIcA1.

WIRELESS, the misprint in.
in page 313, dealing with Mr. P.

question
Steam's
being a circuit
is
anode
diode
"Economy Superhet." The A.V.C.
of
LF.3.
primary
to
the
directly
connected
shown
A D.C. blocking condenser should be in this circuit.D. J. ROTHMAN (London).
-

HI}

(Continued on page 436)
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RAD IOSALE S i/tAE/MATTsit
.
DCSUSAL1:S LONDON W.C.1
Can we help 1TOC ': Send your enquiries
with a S.A.E. We can't list everything,
ask for it per C.O.D. if it's not shown.
SPEAKERS.
Celestion Olin. with
trans.,. 30/-. Goodmans 31in. 3 ohms
less trans., 30-. Rola or Celestion 8in.,
less
trans.,
28/8:
21/-.

VOLUME CONTROLS.
Various
values, with S.W., 5/6 ; less_S.W.. 418,
mainly Centralab.
GANG CONDENSERS. 2 gang small.
with trimmers Ind feet, 15/-.
COILS.
MW TRF pairs, 5/6..
MW
OSC 465 kc., 273.
I.F. TRANS. Standard 465 kc., 18/- pr.
ELECTROLYTICS. 50 mfd./50 v.. 5/50 ref./12 v.,
10

2/6 :
mf,/50. v., 2,'6.

-

25mí./25 v., 2/6

;

SPEAKER TRANS. 3 w. pens, 7/8
Midget pen., 8,'-' with C.T.,6616. All for
3-5 ohms speech coil. Midget trans.
takes Ia 50-60 m/a.
MAINS TRANS. 350-0-350, 6.3 and 5 v.
LTS or 350-0-350, 4 v. and 4 V. LTS,
Rect. windings
DROPPERS. .3 amp. 750
ohms, 5/6. :2 amp. 850. ohms, 476.. With
two sliders and feet. High class Was.
RESISTORS. i w. 4d., t w. 6d., 1 W. 98.,
50 assorted 1, & and 1 w. 1716.
CONDENSERS. Paper, mica and s.
mica, .0001-,0005 98., .01-.05 17-, .25 l'6,
.5 2/6, .1 9d. 50 assorted, all types, £1.
MIDGET CHOKES. 15 Hy. 60 ma., 7/6.
VALVEHOLDERS. Octal both types.
98. 4 and 5 pin, English, Bd. 4,5,6,7 pin,
Amer., 9d. English 7 and 9 pin, 9d.
Mikes. crystal or carbon, Morse keys,
solder, wire, sleeving, irons, tags, ins.
tape, dux. Send ld. for full 4 page list
or ask for it per C.O.D. If Cash with
order, please send postage.

COIJLPHONE RADIO

LINE CORD.-2-wav, 2/6 per yd. ; 3 -way,
3/- per ed. (approx. 60 ohms per foot).

SPEAKERS." Celestion,"

P.M., Olin.,
less trans., 27/- ; 8in. P.M., with trans.,
27/6 61in. P.M. (multi-radio trans.). 28/6 i
" Rola," 6;in, P.M., with trans., 2876.
Two-gang Condensers. -.0005, with trimmers, 12/6. Midget Coils, H.F. and Aerial,
5/- per pair.
Valve Holders (all types).
Volume Controls, less switch, 2/9 ; With
switch, 3,'9.
Mains Transformers, 4v. and 6v 27/6.
;

Rotbwrmel (Crystal) Pick-ups, metal, 28,
03/13/6. Senior de Luxe, 03/18/9.
Condensers. All types in stock. l's, 8's,
16's, 20;20, 500v. working.
25 x 25,

etc.

.1, .01, .25, .05,

t and 1 watt. All values,
1.'- each ; 9/6 doz. t watt, 6/6 doz.
ACCUMULATORS, Glass, 2v. 45 amp.,
14/6. Do. Celluloid Portable, 2v,. 17/6.

Resistances,

Let ús quote you for ALL your requirements
Cash with order, plus postage.

M

CT.MAINS

Amer RAD10

SERgstonVICE

152, Richmond Road, Kingston-on -Thames, Surrey,

BERRY'S (SHORT

WAVE)

LTD.,

for Quality Radio and Electronic Products including :
P. Coils, 2/3 and 2,6 I.E.'s, 7/6 each, Muirhead 9-1
S.M. Dial with driving head, 35/- ; 5-1, 25/- ; B.M.
_Drive escutcheon and glass, 8/6. Speakers, 27in.,
27/- ; 91n., 301- ; also íin, to; 121n. Jacks and
Vortexion how. Amplifier
Jackplugt, 2/6 each.
for Mains or Battery, 619.13.9. Ceramic trimmers,
condensers, stand-offs, formers, valve bases, etc.
-Euseholdera, Single 2/6, Twin 3/6. Volume Controls,
4,3, with switch, 5/9. Send S.A.E. for complete
to:
List
25, HIGH -HOLBORN, LONDON, W.0.1.
'Phone : Holborn 6231.

"P"

-

PROMPT MAIL ORDER. SERVICE
NEW GOODS ONLY
Orders over 5/- post and packing free.
'lung'sram and B.V.A. Valves. Over
2,000 in stock. List prices.
Stains Transf., 350v, -0-350v. 100 mA.,
4v. 6a., 4v. 2)a., or 6.3v. 3 a., 5v. 2a.. 26/6
Transf, Bobbins, as above ...
15/6
P.M. Speakers, less transf., 31in.. 29/-:
61in., 21/6 ; 5in., 21/- ; 8in.. 22/6 ; 10in.,
351- With pen. transf., 61in., 27/-:8in.,
27 /6: 10in., 42/6.
M.E. 1,200 ohm. field pen, trsf. 32/3
Power -Pen, Output Transf., 40mA. 8/6
Parafeed L.F. Transis. 4 :1
. 6/5 -way ;Cable, 10d. yd. ; 3-way, 6d. yd.
Mains Dropper Resistors, 800 ohms.
2 ad). taps, 3 amp- with fixing feet 4/6
Push-back Wire, 50ft., 2/9 : IOOft. 4/0
Carbon Resistors, i- w., 6d : 1 w.,
9d. Standard values .50 O. to 5 meg.
Resin Cored Solder...
4/- lb.
Timed Copper Wire, 1 lb.
.. 2/3
Sleeving, 2mm., A.I.D. Spesi., 2d. yd.
... 957 Moving Coil Microphone...
Mike Floor Stan{, chromium ... 42/ Tubular and Silver Mica, all sizes
Valve -holders, Eng. & Amer:, 8d. each.
Vol. Controls with sw 4/9,'less sw. 3/6
Smoothing Iron Elements, 450w. 2,3
Eire Spirals, 750 1y., 27- ; 1,000 w. 2/6
Stanelco Soldering Irons. 230v.
17/6
Speaker Field Coils, 2,000 ohms. 9/6
Smoothing Chokes, 15 Hy. 200 mA.
...
... 21/ 200 ohms ...
...
...
Tuning Condensers. .0005 with trimmers, 2 gang. 1176 : 3 gang, less tr. 1316
Tuning Coils, M. & L. wave, with
reaction circuit
.. Pair 1216
Milliammeters, 40in., B.S., 1st grade,
... 70, 0-1 mA. Knife edge pointer...
Limited
Condensers..
Electrolytic
supplies. 8mfd. 450v., 8/9 2mfd. 350v.,
3/6: 25mfd. 25v., 50 mfd. 12 v. (both
are priced 2/6) : 25mfd. 50v., 3/- ; 50mfd.
50v., 3/3.
Line Cord, .3 amp.. 60 ohm per it.,
2 and 3-way, 3/6 per yard.
Stamped addressed envelope for List.
NEW LONGTON, Nr. Preston
:

FOR THE

RADIO SERVICE
MAN, DEALER

TRANSFORMERS

AND OWNER
I

OLIVER PELL CONTROL L°
CAMBRIDGE ROW' WOOLWICH
TELEPHONE: WOOLWICH

'S'E' 18

1422

The man who enrols for an I.C.S. Radio Course learns radio
thoroughly, completely, practically. When he earns his
diploma, he will KNOW radio. We are not content merely
to teach the principles of radio, we want to show our
students how to apply that training in practical, every -day,
radio service work. We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 94, International Buildings,
Kingsway, London, W.C.2.

L.V.
TRANSFORMERS
CONCORDIA

Designed by transformer specialists to
suit given conditions of service. Types
available for
Radio,
Bell,
Mines type, phase changing.
Concordia also design and make
transformers up to 50 kVA. to
customers' requirements, air or
oil tooled, and arrange for any
enclosures (damp-proof, totally
enclosed, etc.).
Sales Agents. ELCORDIA LTD.
2. CAXTON STREET,
S.W.1.

Lighting,

Please explain, fully about your instruction in the subject
marked X.
Complete Radio Engineering.
Radio Service Engineers
Elementary Radio
If you wish to pass a Radio examination, indicate it below.
BritiSh Institute of Radio Engineers
P.M.G. Certilicate for Wireless Operators
City and Guilds Telecommunications
Wireless Operator, R.A.F.
Wireless Mechanic, R.A.F.
Special terms for members of H.M. Forces and discharged
and disabled members of H.M. Armed Forces.
,Name

Ae:e
(Uso BLOCK LEITERS)

Address

'Phone; Abbey 4266.

(Use penny stamp on unsealed envelope.)

ICS
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Adapting Potentiometer

-Being in the position of having to quarter the
SIR,value of a cathode bias potentiometer, and having

no spares and only .a minimum of tools, I devised the
following method :
The potentiometer was connected normally, as shown.
The circuit was then reconnected as follows :
Both ends of the potentiometer were connected to
chassis, and the slider lett on the cathode,' as shown.
This is, when the slider is central, effectively two parallel

8

V
Adapting Potentiometer. -G. Read (London).

September, 1945

The identification of both these stations it
sometimes difficult, due to the fact that they both take
parts of their programmes from Buenos Aires and
occasionally from Santiago de Chile. ZP13 often suffers
from side -band splash from GSE, 11.86 Mc/s. The old
ZP14transmitter at Villa Rica has not been heard for a
long time.
Brazil: PRE9 Fortaleza, 15.165 Mc/s. is invariably
a good signal and commences transmission at 21.00
G.M.T. with a recording of " Ave Maria."
PRL7 Rio de Janeiro, 9.72 Mc/s. is always a terrific
signal here from 20.30 G.M.T. onwards, usually being
R8 -R9.
Cuba : Two stations on the 32m. band are received
fairly well at times:
COBC Havana, 9.35 Mc/s. and COCX Havana, on
9.24 Mc/s. (approx.). Both are heard best after 22.00
G.M.T., when the average signal is R4-5, QSA4. COBC
actually gives his call in English as well as Spanish,
which is quite an event among the Latin-American
stations.
The Central American transmitters are not well
received now on the 47m. and 62m. bands and arc
probably " out of season " until the autumn.
Ecuador : HCJB Quito, always comes in very well on
the 12.455 Me/s. channel by 21.00 G.M.T. The 9.958
Me/s. transmission is received on the average at R5 by 22.00 G.M.T. The 15.115 Mc/s. transmission is
usually weak at all times, being only about R3; 4,
G.M.T.

QSA3.

resistors, each of value half the original value, i.e.,
Other transmissions of interests, received recently,
totally a quarter of the original resistance.
arc :
The only disadvantage is that the potentiometer
VLG7 Melbourne, 15.16
received at odd times
now is not " minimum to maximum " on full rotation, fairly well during the last Mc/s:,.
hour of transmission, before
but " minimum - maximum - minimum." -G. READ closing its early morning session
at
22.00
G'.M.T. (approx.).
(London).
VLG6 'Melbourne, 15.315 Mc/s., sometimes' heard
working with VLG7 'after 23.00 G.M.T.; with prisoner of -war news.*
South American Transmissions
Tokyo, 15.225 Me/s. (approx.), does not correspond
SIR,
think some of 'your readers will
interested with
any of the Tokyo frequencies on.. my station list.
to hear about some South American transmissions
which have been received here in recent months, some of English news is given at 09.30 to ro.00 G.M.T. daily.
which I have not seen mentioned before in your paper.
With reference to Mr. Bowers inquiry in. the June
Argentina : There appear to be quite a number of issue about the present lack of signals on the 13, xi and
S.W. transmitters now in operation-LRR Radio 9m. bands, I think the explanation is, that at the present
Riolado, 1x.88 Mc/s. (approx.), relays the medium -wave stage of the sunspot cycle, these wavelengths are unusable
LC8 in Rosario. Station identification is a series of for DX working. The sunspot minimum years were
musical notes, followed by the announcement " LC8 1943-1944, and so in the period 1946-195o we can expect
Radio Rosario y LRR Radio Riolado...." Usually a these high frequency bands to become active again.
very good signal by 21.00 G.M.T. here at R6 to R7, The best years for U.H.F. DX working in the last 11 QSA5.
year cycle were 1935-1939, when quite an appreciable
LRX Buenos Aires, 9.66 McLs., relaying the medium- amount of DX working was carried out on 5 metres.
wave LET, is a well-known transmitter and now Signs of increasing sunspot activity are already evident,
announces its call in conjunction with LRX1. I have and I observed a fairly large group of spots crossing the
not heard LRXr on a separate frequency, however. centre of the sun on May inch of this year, although
Usually heard at about R5, OSA5, by 21.00 G.M.T. none have been seen since. Incidentally, I would be
LRS Buenos Aires, in the 32m. band, 9.3o Me/s. interested to see any reports of DX signals on xo metres
(approx.), relays the medium -wave LR4 in the same city. dr below, which would indicate increasing activity in
Announces its call in conjunction with LRSx, which also this region. The best signals to look for at the present
has not been heard on a separate frequency. Is a time would be commercial transmitter harmonics.
variable signal, but usually heard.. well after 22.00 G. ELLIOTT (Gosport).
G.M.T.
LRx Radio Belgrano, Buenos Aires, 9.64 Mc s.
Midget Receivers
(approx.), relays the medium -wave LR3 ; has been
heard at R6, QSA5 at 21.00 G.M.T., but unfortunately
was with great interest that I read F. C.
cannbt usually be received after about 21.05, as it uses SIR,Rayer's letter on his Matchbox Receiver: I must
the same frequency as a Daventry transmitter (probably admit it is very ingenious, but one is apt to forget that
GSZ), which commences transmission at this time.
the set needs batteries and they will certainly take ui
The Paraguayan station ZPx5 (mentioned below) a large amount of room.
has been heard relaying LRP Radio Beigrano, Buenos
I have been a keen " midget set " builder for
time,
Aires, but this transmitter has not yet been logged here. and my best effort is a set which is housed some
a box
Paraguäy : Two transmitters are operating in the Tin. X qid. X 41-in., inclusive of all batteries. in
It
is
an
zim. band :
ordinary straight receiver using 3
midget valves as
ZPI5 on 11.95 Me/s. (approx.), relays the medium- detector L.F. and output. I use Hivac
a frame -aerial which is
wave ZP5. In announcements mentions " Radio wound round the box and a 24 --in.
Celestion P.M. loudInternaçion de Paraguay." Usually received at 125, speaker. I get excellent reproduction
which is undisQSA4-5 by 21.00 G.M.T.
at
torted a very good volume. The set is very economical
ZPI3 on 11.855 Me/s. (approx.), relays the medium - on the batteries, and the dimensions
of the receiver could
wave ZP3. In announcements mentions " Ora Popular be reduced by using smaller batteries,
which are
de Paraguay." Received at R5-6, QSA5 after 21.00 available, and a bit of ingenuity.
BOND (Perthshire).

-I

-

-It

J.
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All -pentode Three
had a three -valve straight Cossor battery set
SIR,which, though efficient for the design intended
for S.G. det. power output, moving reed speaker, did not
in view of present conditions come anywhere near ideal
requirements. However, as the set had a set- of very
high " Q " powdered core tuning'coils and other required
components already on the chassis, I decided the best
thing to do would be to scrap the existing valves and
convert the circuit into a highly efficient all -pentode
receiver.
The neiv valves are V.P.2B., H.F., S.P.2 dot., Cossor
H.P.T., or Osram K.T.2 output ; former valves being
S.G. det. power output.. Regarding the tuning coils
providing modern efficient ones are used, these can be
of the open core type if desired,- though results will not
be so good as when using the type stipulated in the
circuit. The circuit itself is the usual T.R.F. stages with
transformer para -feed output.
This circuit, though, is designed for optimum results
from the valves and coils used, and for successful
results these must be adhered to.
It will be noticed that no mu bias is given to the V.P.aB.
This is because I find when using high -gain valves, bias
control only is not sufficient to completely " zero "
both signals on home stations ; however, with this
point in view, I earthed the H.F. coil and made the
rest of the circuit stable for this action by arranging the
detector as shown, especially reaction. Incidentally,
a standard .000r mfd. variable condenser can be used in
place of the series combination, as shown in circuit.
Volume control, without hiding any defect, if any, in
the preceding stages is made through a .5 m/`ohms pot.
meter fed to the output valve.
There is one important point, however, concerning
the V.P.2B. On this type of valve only there are four
grids, the extra one between grid and screened grid
going to H.T.- through a 5o,000 ohms resistance.
his
need not be decoupled-by a .r mfd., thus
an
condenser for other work ; decoupling' the S. grid is
essential though.
It will -be noticed that only two leads are required for
H.T., and auto -bias for the output valve.
Providing the circuit is adhered to, the performance of
the set, even on a sinall outdoor soft aerial, is Ar,

-1

-

437

PRACTICAL WIRELESS

stations simply ripping in. At a later date band-pass
tuning could be used for further increased selectivity,
using, of course, a three -gang condenser and suitable
band-pass coils, bought or tirade from articles in the
PRACTICAL, 'WIRELESS.

A further word to conclude, although the 'circuit
appears conventional with slight exceptions, the performance is well worth the extra expense and time
involved in remodifying an old -type circuit.
I use this set personally for " den " use, or if required
for strict family use in the place of buying a new
receiver with their " cheap " prices.
In conjunction with a mains unit the performance is
nearly equal to a small -type superhet. The valves are
Mullard V.P.2B. and S.P.2 and Cossor H.P.T.-T. M. E.
PREECE (Hayes).
I

Voltage Dropping Condenser

SIR,-In

his most interesting letter on the " capacitor
dropper " in the August issue, Mr. Baker has
neglected to make any comparison between the magnitudes of the surges on switching -on when using this
method and when using a resistive dropper.
In the case of a resistive dropper for the set taken
by Mr. Baker as an example-that is heaters requiring
.3A at 69 volts-the value of the resistor is given by
'-3o-69, say Sao ohms. The " hot " resistance of the

heaters is sso ohms ; when cold the value will be very,
much less, perhaps 5o ohms. This gives a total resistance
of 590 ohms, and an R.I.S. surge current of 230/590=
.390 amps. 1f we follow Mr. Baker, and assume zero
" cold " i'csistance, we get the R.M.S. surge to be 230/540
on .426 amps., the peak value, which looks much more
imposing, being .602 amps.
The worst surge obtainable with a capacitor system
was shown' to be .3146 amps. by Mr. Baker, and I
therefore submit_ that his concluding paragraph is most
valve life
should; however, be mentioned ; it is best to fit a fuse
in the beater circuit. incase of capacitorbreakdown,
and to use. a component Of adequate voltage. rating.
I have- had occasion to incorporate the system inone
receiver, and have had excellent results over the last
two month. S. N. RADCLIFFE (Dorset).
-
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"
Absence of L.T."
SIR,-Re the matter of " Absence of L.T." I suggest
that it is only valves of the mains types working at
high anode voltages that are affected by the H.T.

Interference Prevention
connection with your article in the March
SIR,-In
issue of PRACTICAL WIRELESS on Interference
Prevention, I am sending a method of using a frame
being switched on before the L.T. This is due to a aerial which I found of great use last autumn when there
condenser effect between cathode and anode. This was a strong heterodyne whistle on the North Regional
effect is chiefly noticeable in rectifying valves working at wavelength. This frame arrangement (see circuit
high voltages. The H.T. switched on before the cathode below) was the only way of cutting the interference
has got heated and while it is still non -emitting, causes out that I could find, a frame aerial connected in the.
the cathode (and anode) to vibrate in sympathy with the normal way was useless.
When used to eliminate the whistle, it was found that
alternating voltage, just as the plates of a flimsy airspaced condenser would be alternately attracted to each it was not necessary to screen the connectikg leads
(although
they were about Oft. long), the interference other and released.
This phenomenon is noticeable, I repeat, in rectifying being balanced out when the frame was correctly
valves of the mercury vapour type which operate at adjusted. As the heterodyne seems now to have almost
voltages of not less than Imo as a rule. Commercial disappeared, the arrangement is used, and is very
mercury vapour rectifiers may take up to half an hour effective, for the prevention of " selective " fading on
the Home and Forces programme from which we suffer
to reach operating voltage.
However, this scarcely affects battery valves for three in this part of the country.
The frame aerial together with its tuning condenser
reasons : (I) The H.T. current is pure. D.C. of soiree
and coupling condenser were mounted on a turntable
roo or Ito volts in the case of the " All-wave Five
and placed a short distance fròm the receiver: The
(2) The cathode is usually "comparatively small (and is,
of course, usually the filament), and in the case of triode coupling condenser and 'tuning condenser adjustments
and inultigrid valves is a centimetre or so from the anode are critical and vary for different receivers. The set
which all helps to reduce condenser effect ; (3) The with which this arrangement is to work needs to be fairly
filaments being made for small battery power heat up sensitive as the radio frequency input is, of course,
small.
almost immediately the L.T. voltage is applied.
When adjusting this circuit, the aerial is turned on
Hoping this will clear up the discussion and thanking
its turntable and the tuning condenser is moved above
PUTTICK
W.
radio
for
periodical.-D.
you
such a good
and below the Isonant point of the station it is desired
(Oundle).
hear, the correct setting of the tuning condenser is
SIR,-With reference to the letter in your June issue, of to
not necessarily at resonance-in the case of the whistle,
PRACTICAL WIRELESS, written by F. Brook (Maidinterference was cut out when the tuning condenser
the
stone), relating to " Absence of L.T."
was moved a short distance on the high frequency side
We should like to point out that he is quite wrong.
NOTE
Transmitting and Receiving apparatus required to be
Usual Aet'ai
run on " stand-by " is fitted with delay circuits, which
00004
Mid Coupling
Maxi
Disconnecree
prevent the H.T. being applied before L.T., this allows
Condsr
the cathodes to reach operating temperature.
circuit
of
any
study
a
a
care
to
If Mr. Brook would
communication receiver, he will find that with the
" Send/Receive " switch in the send (or stand-by)
position, the H.T. negative line is broken, thus eliminating
the high voltage supply to the valves, the L.T. only
being " ON."-C. DRARELEY (R.A.F.).
-

Post-war Market

SIR,-May I add a few remarks to your excellent
leading article on Post-war Market. It is that we
have a break -away from pre-war tuning dial design.

I should like to see full-vision dials of the National type,
as used in their FB7, etc., also the McMurdo Silver
receiver type. These would be ideal for band -spread
calibration and band -width marking. I know certain
Bristol firms have in the past featured full -vision types,
but what is required for short-wave work is, in my
opinion, a really long and wide scale of a reasonably
large diameter scale. When such are available I shall
certainly use them. We have had some excellent dials
in the past and no doubt our manufacturers can meet
requirements and thus make available to the home
constructor the type of dial only to be found on expensive
communication receivers. Sòme years ago Messrs.
Eddystone put on the market their deservedly popular
band -spread outfit. I hope we may see this with a
larger, improved dial scale and in two and three gang
form. Eventually, ex W.D. receivers will be available.
Should this be the case I trust that complete circuit and
service data will be included, even if only as an extra.
Same would be worth while. In conclusion, let me add
the sincere wish that amateur transmitting will soon be
allowed and licences granted, and everyone get back to
normal radio activities. PRACTICAL WIRELESS will,
no doubt, again become a weekly paper. Let's have it
the original size and type format. Let the S.W. clubs
keep their plans and activities before enthusiasts. If
other readers have ideas relative to improvement in
S.W. components I trust we will see them outlined in the
correspondence pages of PRACTICAL WIRELESS.-A. W.
MANN (Middlesbrough).
.
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Tuning Conde

Circuit diagram used for preventing " selective"
H. R. Harford (7'rowbridge).

r

fading.-

-

of the North Regional channel, the position of the coupling condenser decided the degree of " dip " in the whistle
as the tuning condenser` and/or aerial was moved, the

correct position being found by experiment.
The success of this aerial is, I believe, due to the fact
that its directional properties are affected by' the
rotation of the tuning condenser as well as by the 'usual
method of -turning the aerial on its turntable.'
I send -this circuit to you in case it may be of interest.
It gave me complete freedonï from the very annoying
heterodyne (which, I should mention, only became
audible after dark and which was heard on straight
as well as super -het receivers in this district ; it seemed,that
a foreign station was, responsible) :and which
proved successful with a number of receivers on which it
was tried. The arrangement is now, as I have said,,
very useful for combating " selective " fading.-H. R.
HARaoRD (Trowbridge).
Communications Superhet
SIR, -I should like to point out a mistake appearing
in Mr. P. Stearn's circuit of his Communications
Superhet in the July issue of the PRACTICAL WIRELESS.
He takes his A.V.C. from the anode of V.3, but he
Must have a blocking condenser,, about .000r between
here and the diode anode, to prevent H.T. -I- voltage
in the A.V.C. line, which would have disastrous results.C. M. DREW (Elstree).
.
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WIZARD 4-VALVE UNIVERSAL

BRITISH SHORT-WAVE LEAGUE.S.A.E. for membership details and sample
monthly " Review." The S.W. Listener's
Handbook. 2;9 post free. Write NOW to
H.Q., 53, Madeley Rd., Ealing. London, \V.5.
RADIO SOCIETY OF GREAT BRITAIN
invites all keen experimenters to apply
for iembership. Current issue " R.S.G.B.
Bulletin " and details, 1/- below.
AMATEUR RADIO HANDBOOK (300
pages). paper cover, 4/-; cloth, 6/6. Radio
Handbook Supplement (140 pages). paper
cover, 2/9; cloth, 5r,-R.S.G.B.. 28-30,
Little Russell Street, London. W.C.1.
WEBB'S Radio Map of the World. Locates
any station heard. Size 40ín. by 30in.. 4,6,
post 6d. On linen, 10/6, post 64.-Webb's
Radio, 14, Soho Street. London. \V.1.

DORSET

3-VALVE
BATTERY
RECEIVER
Build your own set. Simplicity itself.
Both give splendid tone and volume.
Very clear point to point wiring instructions, circuit diagram, full-size component lay-out drawings.
British
valves. Any components sold separately
by us. Your queries answered free
S.A.E.
1VIZARD 4 -valve Receiver circuit,
including alternative wiring for
7- and 5-pin valves, 5/-.
DORSET Battery 3 circuit, including additional instructions for
fitting tone control and pick-up, 3/6.
No Callers. Write=
WELDONA RADIO ACCESSORIES
LTD.. 23. Burlington Road,
Sri a nape, Dorset.

GERrard

:

TELEVISION

Road, London, S.W.8.

RECEIVERS

in

®RELAYS
tor

A.C. and

-

s

D.C.-

The wide range
of Londex Relays
covers especially
the Wireless and
Electronic fields.
Ask ,o,

eases

details a,w
_0ú91'\V

LONDEX. LTD.
Anerley Works. 207. An,',9ey Road,
L

:A

ion. 6.1:.20.

Ph,,,,e:

syh r, -as,

FREE BOOK

for all interested in

MORSE CODE

TRAINING.

There are Candler Morse

Code Cou ries for
Beginners and
Operators.
Send

for

this Free
"BOOK OF FACTS"
It gives full details con-

cerning all Courses.

THE

CANDLER SYSTEM CO. (5.L.0.)
121, Kingsway, London, W.C.2.

Candler .49uco, Co., Denser, Colorado, U.S.A.

2089.

MORSE & S.W. EQUIPMENT
MORSE Practice Equipment for class-room
or individual tuition. Keys. audio oscillators for both battery or main operation.Webb's Radio, 14, Soho Street. London, W.1.
Phone Gerrard 2089.
" D.A.C." Short-wave Receivers. Famous
for over ten years. Improved one -valve
model now available. Complete kit of
components, accessories, with full instructions, now 198. Postage 9d. Easily
assembled in one hour. S.A.E. for free
catalogue.-A. L. Bacchus. 109, Hartington

The advance in Radio Technique will
'offer unlimited opportunities of high
pay and secure posts for those Radio
Engineers who have had the foresight
to become technically qualified.
How you can do this quickly and easily
in- your spare time is fully explained
in our unique handbook:
Full details are given of A.M.I.E.E.,
A.VLBrit./:R. E. City &Guilds Exams.
and particulars of up-to-date courses

Wireless Engineering, Radio
Servicing, Short Waves, Television,
Mathematics, etc., etc.
We guarantee " NO PASS-NO FEE."
Prepare for to -morrow's opportunities
and post-war competition by sending for
this very informative 112 -page guide
NOW -FREE and without obligation..
BRITISH INSTITUTE OF
ENGINEER! N;
TEC IINOLOGY
(Dept. 2421.
17, Stratford flare, London. WV.1.

ADVERTISEMENTS

LITERATURE, MAPS, etc.

MEDIUM WAVE, also

POST - WAR
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& COMPONENTS

MOVING COIL
HAND MICROPHONES P.M.
Energised by Alni Magnets, 45 ohms, fin.
Coil. fitted with switch In handle, 12Ì6 each.
Mot MME loll Headphones, P.M. Energised
by Alni Magnets. 45 ohms, tin. Coil. Ideal
for Mikes Miniature Loudspeakers, etc.
liin, overall in Bakelite cases with Stn,
front flange. 7/6- each. Per pair with headband, 16'6. ...
Throat Microphones fitted with elastic
bands, phone, plug, etc. 778 each.
Synchronous
Motors,
Sangamo,"
209-500 volts A.C. 50 C. Self-starting, fitted
Reduction Gears. Ideal Movements for
Time Switches, Industrial, Dark Room,
Electric Clocks, ate.
Rotor Speed 200 e.o.m. Final Speeds
available : 1 rev. 12 minx., 22/6 ; 1 rev.
30 tuft's., 25/- ; 1 rev., 60 ruins.. 25/-.
Consumption 21 watts. Size 21 x 21-x St.
Cash with order.
Registered post and
packing 11- extra.
15 Amp. Mercury Switches, enclosed
bakelite tubular cases, 21in. x lin., fitted
swivel saddle, connector block, etc., .56
each. Wire-wound Non -inductive Resis lances.
2 watt. Ideal for Meter Shunts, Resistance
Boxes, etc. 21 per cent. accuracy, wound on
bakelite bobbins, On. x }in. One of each of
the following ratings, 25, 50. 100,- 200, 400,
600,1,000 -and 2,000 ohms. 5/8 per lot, postage
paid, quantities available.
Electro Magnets. 200-250 volts A.C. Resistance 320 ohms. 11 x limns.. 3,8 each.
Rev. Counters. Ex-Meters, drum type.
0-999 Automatic, reset to zero on completion, 3,6 each.
Terms-Cash with Order.
H. FRANKS, SCIENTIFIC STRES,
58, New Oxford Street. W.C.I. 'Phone :
MUSeum 9593.
Large selection of differential rednhtion
gears. meters, relays, etc:, etc.. for Callers
only.
ANNUAL HOLIDAYS -Our Postal Dept.
will De closed from Sept. 3-15. Callers only
please between these dates.
REWINDS and Radio Spares. Armatures,
Fields, Transformers. Pickups, Fractional
H.P. Motors, Speakers, New Cones and
Speech Coils fitted. All work guaranteed
and promptly executed. C.O.D. Postal
Service. Send S.A.E. for list Valves and
Radio Bargains.-A.D.S. Co., 261/5, Lichfield
Road, Aston, Birmingham, 6.
RUSSELLS Radio offer I.F. transformers,
485 Ec,s, iron-cored, 161- pair. Aerial and
H.F., 5/- pair. New type suppressor, 6/-.
O.P. transformer, 8/6. All goods guaranteed.
Add 9d. for postage. -Russells, 22A,
Palmerston Road. Boseombe. Hante.
PRICE LIST 14. -Unequalled range.
Exaswitches values
k 6
ank 111 way 3:O. -Taylors,
5/6,
Macaulay Street, Huddersfield.
.
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THE SIMPLEX FOUR

Complete constructional data, comprising full-scale layout and wiring diagrams,
instructions, etc., for the construction
of this 4/valve A.C./D.C. medium wave
T.R.F. midget receiver.
(Total cost of
construction minus cabinet £9.) A proven
success.
Per copy 4/6.
MIDGET polished wooden cabinet, 35/-.
MIDGET coils, aerial and H.F. medium
wave, T.B..F. high gain coils, ideal for the
T.R.F. midget, 7/6 pair
ditto, medium
and long coils, 10/- pair ; midget aerial and
oscillator coils, medium wave, for use on
LF. 465 kc./s, pair. 7/6 ; midget ditto coils,
short wave, pair. 5/- ; aerial and oscillator.
all wave snperhet Coils. for use with I.F.
of 465 kc,s, with circuit diagram, 15/- set.
MIDGET I.F. transformers, I.F. 465 Eels,
standard size transformers,
"
for he
4 -valve midget, all holes drilled, electro
;

zinc finish, a professional .fob, 11 x 49 x 21.n.,
7,6.
MIDGET superior quality smoothing
choke, 360 ohms, 5060 mA., 6/ditto.
medium choke, 80 mA. 20 henry. 8/- ;
heavy duty, 120 mA. 25 henry, 15/-.
MIDGET variable 2 -gang 0.0005 mid.
condenser, 1316.
MIDGET speaker transformer, 6/6 ;
medium ditto transformer, tapped, 9/- ;
ROLA " tapped trap. for push-pull,
12-6 :
" CELESTION " 10 watt, 20/1,
transformer, 8.'-.
MIDGET dials, medium wave, station
names, Home; European, Forces. etc.,
ivorine, 4 x 3110., 1i6.
MIDGET knobs. black and brown. standard
size at 94. each, 8/- doz ; 21fn. control
knob, milled edge, brown, 1/6
black
instrument pointer knob, 1,-, 10/- doz.
INTERFERENCE suppressor unit. bakelite
A.C.
cased, for
or D.C. mains, 2/6.
MINIATURE potentiometer, 1,000 ohms.
for meter zero control, etc., 4/6.
MAINS droppers, mounted on fixing feet,
with two variable taps, 0.3 amp 800 ohms,
5'6: superior quality dropper, the best,
0.3 amp. and 0.2 amp., 800 and 950 ohms,
7,6 each ditto, superior quality dropper.
0.30 amp.. 260 ohms, four taps, -for mains and
bias control. 3/-.
PUSH BUTTON units, 6 -way, with bakelite escutcheon and knobs, each button
operates 2 switches, 12 switches in all. 5/6.
MAINS CONNECTOR, flush 3-pin irreversible mains plug and socket for all types
of matins apparatus, third pin for earth,
terminal connections, shockproof, 3/-.
SWITCIIES, mains toggle on/off, 2/6:
rotary, D.P. on/off, 31- ; midget.. wave change switches, rotary, D.P.D.T., 3/6:
;

-

SPEAKERS, "GOODMANS" auditorium,
12in. P.M. speaker, less transformer,
15 ohms speech toil. £6/15: R. and. A.
blip. P.M. speaker, with multi tapped
transformer. 251- ; 8in. -speaker, P.M.,
with trans., 2716 ; loin. ditto, 35/- '
R. and A. maids energised, 8in., 1,200
ohms speaker with trans, 35/-.
SCREENED cable, single core, 11- yard :
ditto cable in lin, lengths, per dozen
lengths, -1/-.
VOLUME CONTROLS, long spindle with
switch. 5,000, 10,000, 50,000 ohms, and 0,
1 and 2 megs., 6/- each.
NUTS and screws, 6BA, per gross (2 gross
(u all), 6;- : ditto, 4BA, per gross, -7i6.TRIMMERS, T.C.C. air-spaced trimmer,
;3:35 mmfd., 9d., 8/- doz. ;
twin short
wave ceramic trimmers, 1,6 ' 2 -bank
mica dielectric trimmers, 45 to 150 mmfd.,
2,,- : 2 -bank ditto trimmers, 150 to 400
mmfd., 2,13 ; 3 -bank trimmers, 3/35 mmfd.,
1 6 : 4 -bank trimmers, ditto, 2:-.
VALVEHOLDERS,
Chassis
paxolin
mounting, English, 5. 7 and 9 pin, and
American international octal, 5, 6 and 7 pin..
9d. each, 8/- doz. ; Amphenol, international octal, 1.'-, 101- doz.
SLOW motion string drives, with drum
And
and driving shalt, 2;6.
back connection wire, 12 yard. 2/6.
WIRE wound 10 watt resistances, 24 and
.60 ohms, 1:6. vitreous enamelled.
CONDENSERS, tubular wire ends. 0.1 mfd..
and 0,01 mid., 9d., 8,- doz. ; electrolytic 25
mid.. 25 V.W., 2'6 250 mfd., 25 V.W., 4/6.
SLI-EVLNG, best quality yard lengths,
2 mills, 3d,-; 7 mills, 6d.
EXTENSION spindles, for standard lin.
shafts. 1/-.
Comprehensive stocks of all components,
send for monthly list. 2nd. stamp with
all enquiries please, postage -on all orders.
O. GREENLICK, 34, Bancroft Road,
Cambridge Heath Road, London, E.1.
Stepney Green 1334.
;
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SPARKS' DATA SHEETS
RADIO'S WIRELESS B.A. thread screws, one gross useful sizes.
SOUTHERN
Full constructional details, circuit, and
2/6 : ditto, nuts, 2/6 gross assorted gross
BARGAINS !
ditto, brass washers. fall-size prints of assembly and wiring
ACE " P.O." Microphones, complete, ready, screws and-ntiys,,g'R
of Tested and Guaranteed Designs.
for use, with transformer, 718 : Permanent. 1/6 gross ; Flibbrre washers, l/6 gross) assorted laps
ATEST RELEASES. -Midget All -dry
soldering
assorted small
Crystal Detectors, 2/6 : Crystals. 6d.
gross. Large stock of Portable, three valves, med.-wave, L.S.
Insulated Push -back Wire, 25 yds, for 5.'-'; eyelets and rivets, 1/3requirements.
sigs.,
2/6 ; Midget All -dry Battery TwoS.A.E.
Insulated Sleeving, assorted sizes and screws, etc. State
powerful 'phone alga., 9 v. H.T.,
colours, 3/6 per dozen yard lengths ; Single. Rubber -covered stranded copper wire, ld. valver,
;
very size !, x 51 x 34, med.-wave, 2/6 ; Radio
Screened Wire. 10/- per dozen yards; yard : heavier quality, lid. yd.
Unit H.F. Plus Infinite Impedance Detector.
; ideal for aerials,
Twin Screened Wire. 17/- per dozen yards. heavy quality, Sid. yd.
for
use
with
mars -operated quality amplicotton
-covered
etc.
Single
tinned
POWER RHEOSTATS, Cutler Harmer. earths,
fier. med.-wave, 2/6 : A.C. Radiogram, for
30 ohms and 10 ohms. 4/8 each ; PRESS copper wire, 25g., 12 yds. 9d. : 50 yds., 3/ reproduction, P.P.
BUTTON SWITCHES, 3 -way, 4'- ; 8 -way, tinned copper connecting wire, 20 ft. coil, quality radio and P.U.
output, 8 watts, med.-wave; 3/6:. A.C.
6!- (all complete with knobs) ; Escutcheons 6d. ; ditto, rubber -covered. 10 ft., 6d.
Amplifier, P.P. output, tone and
for 8 -way Press Button Switches, 1/6 ; finest quality push-back wire, 12 yds., 2/3 ; &watt
for
quality
P.U. reproditto, heavier vol. controls, ideal
KNOBS, pointer. type. bleak or brown, twin bell wire, 12 yds., 1/9
Three -Valve Amplifier
ditto, flat rubber - duction, 2/6
12 yds., 2/3 ;
instrument types, im. holes, 1/- each ; quality.
P.P.
(Battery)
output,
2/6.
flat
braided
electric
covered,
;
twin
black
and
brown,
3d.
yard
types
set
knobs,
of
ALL
}in, holes, 1/- each ; RESISTANCES, cable, Od. yd. ; Wood's metal stick, 2kin. OTHER DATA SHEETS. -Electric Guitar
lin., 11-. Cotton-covered copper instru- Units, 5/- ; Electronic One -String Fiddle.
brand new wire ended, 5, 0. 1 and 2 watt, by
wire, }lb, reels. 18, 20, 22, 24g., 1/6 ; 3/8 ; Trans -current Mike, 2/6 A.C.
assorted value, mainly low, 301- per 100 ment
Charger, 218 ; D.C. Charger, 2/- ; Shocking
: 34, 38g., 2/3 : silk HEAVY DUTY CHOKES, L.F., 30 henries 26. 28g., 1/9 : 30; 32g.. 2!Coil. 2/6.
covered
ditto, 2 ozs. reels. 24, 26, 28g., 1/6
250 ohms 120 m.a., 14/- : 500 ohms, 15'- :
YAXLEY TYPE 30. 32, 34, 36g., 1/9 42g., 2/- ; 16g., double AMPLIFIERS.-6 -8 -watt A.C./D.C. Ampli1,000 ohms, 17/6':
fier, portable, neg. feed-back, P.P. output,
1 lb., 5/- ; 18g., enamelled. 1 lb.,
ROTARY SWITCHES, 11 -way, single silk -covered,
Sensitive permanent crystal detectors, 3/6 ; 31 -watt A.C. Amplifier. 2/6 ; Twobank, 616 ' one lb. Assorted Screws, 5'-.; 3'6.
combination, complete Valve Amplifier (Batt.), 2/8.
Assorted Soldering Tags, including spade Tellurium-Zincíte
-With full coil details.-A.C. Twoends. 6/- gross ; Multicon Mica Condensers, on base, guaranteed efficient, 2/6 ; Glass; SETS
Valver, 2/6 ; Three -Valve " Straight "
28 capacities in one, from 0.0001 upwards, tube crystal detectors, complete. 2/Set
(Batt.),
2/- ; Crystal Set, 1/6 (All
reliable
crystal
and
cats
-whisker,
6d.
Base
Valve
Octal
International
;
4/only.) S.W. Super Two-Valver
Holders, Moulded and Paxoline types, 1/- Reconditioned -headphones, complete, 4,000 med.-waves
12/6. Ail postage extra. -Post Radio (Batt.)), Eddystone or Premier Coils, 216.
each. 10/6 per dozen ; ` Postage j Stamp ohms.
-Ohm's Law, Automatic
Trimmers, 30 Pf. Ceramic and Paxoline, supplies, 33, Bourne Gardens, London, E.4. TECHNICAL.
Bias Circuits, Colour Code (R. and C.).
1/- each POST OFFICE PAPER CON1/3 each, or 3/3 the three.
DENSERS, 2 mfd., upright type, used,
stamp with order, inquiries
include
Please
RADIO
H.
Ede)
BRITAIN
(K.
but guaranteed high working voltage, B- CHARLES
or for detailed list. L. ORMOND SPARKS
offers the following bargains :
each ; Mainsbridge Type Condensers,
Constructor's Consultant, 9,
2 mfd., 3/6 : 1 mfd., 3/- ; LINECORD for SERVICE KITS. No. 1.-One 8 mad. 450 v. (P), The Road.
Brockley, S.E.4.
doz. asst'd tubulars, 10/-. No. 2. -Two Phoebeth
Voltage Dropping, 3-way, 60 ohms, per foot. tub,
3 amp.. 1/- per foot : Battery Chargers, 16 mfd. 450 v. cans, one 100 m.a. choke, one NEW Stock I Electrolytics. 8 mfds.. 200 v..
dropper, doz. asst'd resistors, 27/6. 2/3. 8 mfds., 450v., 4'-, 4 mfds., 450v,, 3/-.
charging 2.8 and 12 volts at 1 amp.. £4 5s. : mains
i Twin Condensers. short wave 0.00015 overall No. 3. -Two 16 mfd. 450 v. cans, two 8 mfd, 8-8 mfds.. 451v., 5/6. 8-16 mfds., 450v., 613.
2 mfd. 25 v. cans, Fixing Clips, 3/- doz. extra. Post orders
size 3in. by lin. by 11ín 1216: Twin Gang tubs, two 4 mfd. cans, two
only. -A. Huckelsbee, " Hazlejehn," Crofton
0.0005, 3in. by 2fin. by 14ín., 12/6 ; Per- 24 asst'd tubular and ceramics, 42/6.
wound coils, short and medium wave Lane, Orpington. Kent.
manent Magnet Speakers, less transformers 1.ITZ
for superhet,
8in., 2216 : 31in., 80/- : with transformers, H.F.A. and Ose. with circuit
SITUATIONS VACANT
trans.,
each.
465
k/c.
LF,
pair.
15/BRAND
6/8
ALL
6!
in..
25
:
27/6
Bin.,
switches. 3 pole 4 -way, 4 pole
NEW ; T.C.C. Electrolytic Condensers, Wavechange
Engineers wanted. Also
ADIO
-way, 316 each, 2 pole 2-way, 2/9 each. Two - SecondaryService
Reversible, 4+4 mad., 70 volts working, 2gang
School lads for training.
condensers with trims, 1.2/9 each. Godfrey Radio
Brand New. Midget Size. 3/8 each. Hundreds Three -gang
-Television Service, Limited.
each.
P
type
less
trims,
10/add
postage,
Bargains.
Please
More
/ Brundall. Norwich.
M.W.. H.F.A., and Osc 2/8 each.
SOUTHERN RADIO SUPPLY CO.. coils
.1 mfd. " ENGINEERING OPPORTUNITIES "
PHILLIPS tubular condensers
46, Lisle Street, London, W.C.
600 v. wkg.. 10/- doz. ; 500 v., 8/- doz.: 400 v., -FREE 112-page amide to training for
Gerrard 6853.
A.M..E,E., and all branches
6/6 doz. 01-05, 5/- doz. ; 001-005. 3/6 doz. ; offM.I.Mech.E.,.
Engineering and Building. Full of advice
doz. Resistors, 1 watt,
U.H.F. Cable Mn. diam. 0001-0005 micas,
Write for free copy
Tinnede copper for expert or novice.
Co -ax length up to 75ft. New, 2!- yd. l8ft.
peacetime future secure.and
make
your
lengths fitted screened sockets. 14'- ea. wirre allgauges 2/86 per}lb.
(Dept. 242B), 17, Stratford Place,
Brown knobs in sets of three B.I.E.T.
Some used lengths at 1/6 Per yd.. 7ft. lengths KNOBS.
London, W.1.
lain.
1 and 2 way heavy screened flex including pointet knob, 1/6 per set.
3/- ea.
black
Some S.H. ssorted knobs. 7/6 doz. ; 1}in 5/6 doz.
at
TUITION
20ft.d. lengths. pointer, 8i6 doz., all for iin. spindle. Short
a- 2/- lb. up
screened
wave tuning condensers on ceramic base. LEARN MORSE CODE the Candler Way.
minimum 10 lbs.
CIRCULAR rubber flex, new and pre-war 5'- each. Volume controls Centralab with See advertisement on page 439.
switch, 6/- each ; Dubilier less switch. 3/ - RADIOLOCATION-Students of both
sexes trained for important Appointments
lengths, 50 yds., 37/8. 1/4 wayuPolyvynel each.
covered flex, 1/- yd. : 100 yd. lengths, 75/-. SPEAKERS. 41ín. Goodmans with pentode in all branches of Radio and Television.
trans., 30/- ea. ; Skin. Celestion with trans., Boarders accepted. Low inclusive fees.
LARYNX mikes, used, but good order,
ea.
with
multi
-ratio
lin.
Celestion
earpieces,
ea.
12'27/6
College in ideal surroundings ; 2d. stamp for
£1 pair. Moving Coil
trans., 3216 ea. : less trans., 211- ea.
Prospectus. -Wireless College, Colwyn Bay.
Mallory 6v. 4 pin Vibrators. 11/- ea.
IL ENGLISH, The Malting, Rayleigh THIS MONTH'S SPECIAL OFFERS : THE Tuitionary Board of the Institute of
ex-G.P.O., Practical Radio Engineers have available
1 mfd. manbridge condensers
Rd., Hutton, Brentwood, Essex.
816 doz. Set of Elmo I.F. transformers and Home Study Courses covering elementary.
SALE. 4 -valve short-wave chassis with osc. coils 110 k/c., 5/- per set. Send s.a.e. for theoretical, mathematical.' practical and
coils and numerous spares, £4.-W. Meil, latest list. Terms. cash or c.o.d. over el.
tuition in radio and television
Charles Britain Radio (temp. address). laboratory
Fersness, Eday, Orkney.
; the text is suitable coaching
Eureka," Surrey Gardens. Effingham, engineering
for
I.P.R.E. Service entry and
matter
Camera
2
Box
No.
Coronet
Pre-war
NEW
Surrey.
progressive
exams. ; tuitionary fees -at
for sale, 21/- Post Free.-Garfoot, Houghton,
pre-war rates -are moderate. The Syllabus
Leicester.
post
SERVICEMAN'S Disposal Sale.-AVO of instructional Text may obtained,
Bush House.
WANTED, Portable P.A. Equipment, Valve Tester, Oscillator, Bridge, Avo Minor, free, from the Secretary,
10 watts, -L. B. Uphill, Church Walk, Speakers, Transformers (all kinds). Vol. Walton Avenue. Nettle -on-Thames, Oxon.
Chilcompton. nr. Bath, Somerset.
Controls, Electrolytic Condensers. 8 mfd.
and 16 mfd. 500 v. Valves. Servicing books
and service sheets, etc. Please state
requirements. Stamped envelope. Young,
134, Old ShorehamRoad, Southwick; Sussex. Use "Quixo" method of
ON
DON
CENTRAL
15
battery testing: Reliable
STORES
results. Guaranteed.
RADIO COMPONENTS
Competitive Prices. -.3 amp. 800 ohms
Mains Droppers, with feet, 4/6 ea. Doz. Send for interesting
lots ; i and 1 watt Resistors, all sizes, leaflet A215 on battery
SPECIAL CABLE OFFERS
6d. and 11- each ; 2 -way Line Cord. 60 ohms testing.
3 -way Line Cord,
per ft., 1/8 per .yd.
60 ohms per ft. : 2/6 per yd. ; '1 mfd. 350 v.
Finest quality 4-way Flexible Cab Tubular Condensers, 7/3 per doz. ; I.F.
tyre Cable. Colour Coded.
47/6
Transformers, 465 Kies., 17./6 per pair ;
Offered, to clear, 100yds. for
4- and 6 -volt Mains Transformers, 33/3
each.
rubber
Also Colour Coded 5 -way
Valve holders. -4, 5 and 6 pin. 5/9 per
covered Flexible Cable in Braided
doz. 7, 8 and 9 pin. 7/3 per doz.
FOR' BOOKS ON WIRELESS
per
47/6`
Sheathing. To clear,
Speakers.-33.1n. Goodmans, less transAND EVERY OTHER SUBJECT
former, 30/- ; 61ín. Rola P.M., less trans..
100yds.
..
former. 22/6: Bin. Rola P.M. less transBooks Bought
Gerrard 2969
former, 24/- ; IOin. Celestion P.M., less
119-125, CHARING CROSS ROAD,
transformer, 3 and 15 ohm, 54/- ; 10in.
R.A. P.M., 3 ohm, less transformer, 31/6.
LONDON, W.C.2.
23, LISLE STREET,
Send S.A.E. for
5.000 Valves in stock.
Open 9 a.m.-6 p.m., including Saturday,
inquiries.
W.C.2.
Tel.: Gerrard 5660 (16 lines)
Terms.-C.W.O. preferred, or C.O.D.
Scott's, 14, Gardner St., Brighton, Sx.
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Practical Wireless

SPECIAL NOTICE

BLUEPRINT SERVICE
PRACTICAL WIRELESS
CRYSTAL SETS

Blueprints, ed. each.
1927 Crystal Receiver
The " Junior " Crystal Set

,.
..

--

No. of
Blxprint.

PW71
PW94

STRAIGHT SETS.
Battery Operated.
: Blueprints, Is. each
PW31 A

One -Valve

All-Wave Unipeu (Pentode)
..
Beginners One -valuer
The " Pyramid " One -valuer (HP
Pen)

Two -valve : Blueprint, Is.
The Signet Two (D a; I F)
Three -valve : Blueprints, la eseb.
Selectosse Battery Three (D, 2LF

(Trans» ..
Summit Three (HF Pear, D, Pen)
All Pentode Three (HF Pen, D
(Pen), Pen)
Hall -Mark Cadet (D,LF,Pen (RC))
P. J. Cae,m'e Silver Souvenir (HF
Pen, D (Pen), Pen) (All -Wave
Three)
Cameo Midget Three (D, 2 LF
.

(Trane))

1936

..

Sonotone Three -Four (HF

Pen, HF Pen, Weatector. Pen)
Battery All -Wave Three (D, 2 LF
(RC))

The Monitor (HF Pen, D, Pen) ..
The Tutor T
Three (11F Pen. D, Pen)
The Centaur Three (SG, D, P)
The "Colt" All -Wave Three (D,
2 LF (RC & Transe
The " Rapide" straight S (D,
2LP(RC & Tnele))
P. J. ('amuie Oracle All -Wave
Three (HF, Def.. Pen)
1938 " Triland " All-Wave Three
(HF, Pen, D, Pen)
F. J. Can is "Sprite" Three
(11F Pen. D, TM)
'The "Hurricane "All -Wave Three
(GOD, (lee). Peu)
-F. J. Cu in '
" Push -Button "
Three (HF Pen, D (Pen). Tep..
Four-valve : Blueprints. l.. each.
Beta Universal Pour (SO, D, LF,
Nucleon Clans B Four (SO, D
(80). 1.1,, Cl. B)..
Fury Four Super (SG, SG. D, Pen)
Battery Ban -Mark 4 (HF, l'en,
D, Push -Pull)
"Acme' All -Wave 4 (lIF Pen, D
(Pen). LF, Cl. B)
The "Admiral" Four (HF Pen,
HF Pen, D, l'en (RC))..
F.J. (arum's " Limit " All -Wave
Four (11F Pen, D, LF, P)
..

ms

Mains Operated
Two-valve : Blueprints, le. each
A.C. Twin (D (Pen). Pen)..
Selectone A.C. Radiogram Two
D, Pow) ..
Three -valve : Blueprints, la. each.

Derbte-Diode-triode Three (HF
Pen. DDT, Peu)
,.
D.O. Ace (so, D. Pen)
..
A.C. Three (SO, D, Pen) ..
AU. Leader QI le Pen, D, Pow) ..
D.C. Premier (HF Pen, 1), Pen) .
Unique. (HF l'en, D, l'en), Pen) ..
P. J. Caniche A.C. All -Wave Silver
'
Souvenir Three (TIF l'en, D, Pen)
All-Wave" A.0. Three (I), 2
LF (RC))
A.C. 1986 Sonotone (HF Pen, HF
.

-

Pen, Weetector, Pen)
Mains Reoenl All -Wave 3 (BF
Pen- D, Pen)
Four -valve : Blueprints, le. each.
A.C. Fury Four (40, Ste, D, Pen)
A.C. Fury Four Super
D, Peu)
A.C. Hall-Mark (HF Pen, D,
Push-Pull)
Universal Hall -Mark (HF Pen, D,
Push-Pull)
..
..
..

SUPERSETS
Battery Sets : Blueprints, is. each.
FI Super het (thee -valve:
..
l'. J. Ci,nns's 2 -cadre Supvrhet..
Maine Seta : Blueprints, le. each.
..C. LI Snperner (Three: valve) ..
D.C. 4w Superlret (Three -valve:.

PW85
PW93
PW78

--

P. J. Came' a A.C. Superhet 4..
PW59
F. J. Camm's Universal £4 Super.
het 4.
..
..
..
rWG)
" Qualtone " Universal Four ..
PW 73
Four-valve : Double-sided Blueprint, 1s. ed.
Push Button 4, Battery Modell
Push Button 4, A.C. Maine Modell
PW'9-s
SHORT-WAVE SETS. Battery Operated
: Blueprint, le.
simple S.W. One-valuer..
PW88'
Two -valve : Blueprints, le. each.
Midget Short-wave Two (D, Pen)
PW38A'
The " Fleet " Short-wave Two
(D (RF Pen), Pen)
PW9I'
Three-valve : Blueprints, le. each.
Esperimenter'e Short-wave Three
D, Pow)

(SG,

PW10

PW37
PW39
PW48

-

One -valve

(11F Pen, D (Pen), Pen)
:

Blueprints, le.

Cum's

PW49
PW51

F. J.

PW53
PW55
PWBI
PWG2
PW64

Four-valve

each.oa

(S0, D, Pen)

" larp "

..

Blueprint, Is.
Portable 4 (D, LF,

LF

Four -station Crystal Set

--

Lucerne Timing Coil fur A.W.427 ed.
1934 Crystal Set .
..
..
150 -mile Crystal Set
..
..

Three-valve

PW67

PWiB

£5 5s. S.G.

"W-O."

:

3

(1934 Standard

(SG, D, Pen)) ..
..
£3 3e. Three (SG, D, Trans)
(938 56 es. Battery Three (SG,
D, Pen) ..
..
PTP Three (Pen, D, Pen)
..
Certainty Three (SO, D, Pen) ..
Minitube Three (SO. D. Trani) ..
All'e -ave Winning Three (SO, D,

EW28

PW35B

£5 5s

P1V25
Pw 111
PW:lHF

PWSGA

PW50
PW54
PW'S6
PW 70

PW20
PW34D

PW45
PW47

PW40

PW52
PW43

Claes le)

AW427
AW444
AW4551

Lucerne Straight Fout (SO, D,

LF Crane)
Battery Four7.(HF, D, 2LF)
)
H.K.F ( SG SG, D, Pen)
The Aube Straight Four.(RF, Pen,
H F. l'eu, DDT, l'en)
Five -valve : Blueprints, L. 8d. each.
Super -quality Five (2 HF, D, RC,
Trans) .
..
Clays le Quadradyne (2 Be, D, LF,
Clave B)
New Class B Five (2 SG, D, LF
Goes B)
..
.. ..

Theour

Mains Operated.
Two-valve : Blueprints, Is, each.
Cousoeleetrie Two (D, Pen) A.O.
Economy A.C. Two (D, Trans)A.C.
Three -valve : Blueprints, 1s. each.
Hume Lover's New All-Electrle
Throe (SG, D, Trans A.C.
Mantovasd A.O. Three (11F, Pen,
1), Pen) ..
..
£15 Lis. 1930 A.C. Radiogram
(BF, D, Pen)
Four-valve : Blueprints, ls. Bd. each,
All -Metal Four (2 SG, D, Pen)
Harris' Jubilee Radiogram (HF,
Pen D, LF, P)
..
...

AW412
AW422
4W435
11,71271.

-

\1'M327

----

--

-

WM407

WM359

Family Portable (11F, D, RC,
Trans)
Tycm Portable (SO, D, 2 Trans.)

--.

AW393
AW447
WH397

SHORT-WAVE SETS. Battery Operated
One -valve : Blueprints, Is. each.
S.W. One-valver for America ._

Rona Short-Waver
Two -valve

:

..

Blueprints, ls. each.

Ultra-abort Battery Two (SG, det
Pen)
..

Home-made Coil Two (D, Pen) ..
Three -valve : Blueprints, ls, each.
Experimenter's 5-metre Set (D,
Trans, Super -re-get)
The Carrier Short-waver (80,

---

-

411429
AW'452

WM402
AW440

AW438

WM390
Four -valve : Blueprints, IS. Gd. each
A.W. Short-wave World -heater
Pen,, D, RC. Trams)
..
SL(11F,
m-valver Shirt-waver
( SG, D, LP, P)
..
..
..

Saperhet : Blueprint, le. Gd.
Simplified Short-wave Suter

AW436

110383

..

WM397

WM371
WM369
\111393

Mains Operated
Two -valve : Blueprints, is. each.
Two-valve Maim Short-waver (D,
Pen) A.C.
..
..
..
Three-valve : Blueprints, Is.
Emigrator (SO, D, l'en) A.C. ..

1155352

WM400

Four -valve A.C. Short waver (SG, D, RC, Trans)
..

110:337

Three

Peo)
Four-valve : Blueprints, la, Bd. each.
G5e. Four (SG, D, RC, Tenne)..
Sell-contained Four (SG, D, LF,

PW19'

----

WM395

Pour-valve : Blueprints, Is. Gd. earth
Holiday Portable (SG, is, LF,

STRAIGHT SETS. Settef' Operated.
One -valve : Blueprint, is.
R.13.C. Special One-valver
A)V387
Two -valve : Blueprints, ls, each.
Melody Ranger Two (D, Trans).,
4113880
Full -volume Two (So det. Pen)..
411:192
A Modern Two-valver
WM409

Blueprints, 1a. each,
1.G. D, Trans)
..
Lucerne Ranger ISG. D.
..
PW34Cw £5 5s. Three De LuseTram)
Version
(SG, D, Trans)
PW46
Transportable Three (SG, D, Pen)
Simple=Tuce Three (SG, D, Pen)
PW83
Economy Pentode Three (SG, D,

PW90

-

:

PORTABLES

PW77'

PW4SA
'AMATEUR WIRELESS AND WIRELESS_

PW78

PW17
PW.348

PW65

-

S.W. Converter -Adapter (I valve)

--

Blueprints, Is.
Beptode Super Three A.C. each.
..

PW80

MISCELLANEOUS

MAGAZINE
CRYSTAL SETS
Blueprints, Bd. each.

PWS7
PW89
PW92

-

..

:

Blueprint, la.

SUPERHETS
Battery Sets : Blueprints, Is. ed. each.
'Varsity pour
..
The Request All -Waver ..
,_
Main Seta

ELF Three -valve
Portable (Rh' Pen, D. Pen)
Porro Flyweight Midget Portable

PW82

PW84

PW 68

._

PORTABLES

Three -valve

PW72'

PW30A
PW63

.

The Prefect 3 (D, 2 LF (RO and
Tram))
The Band-spread S.W. Three

THESE blueprints are drawn full
size.
The issues containing
descriptions of these Sets are
now out
of print, but an asterisk beside
the
blueprint number denotes that constructional details are available, free
with the blueprint.
The index letters which precede the
Blueprint Number indicates
periodical in which the description the
appears:
Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to Amateur Wireless,
W.M. to Wireless Magdziete.
Rend (preferably) a
order to
cover the cost of postal
the Blueprint
(stamps over 6d. unacceptable)
to
PRACTICAL WIRELESS Blueprint
Dept., George Newnes, Ltd.. Tower
House, Southampton Street. Strand,
W.C.2.

W'M.351
WM354

WH396 Four -valve : Blueprints, Is.
Standard

AW370

W')331
WM350

11'0381

W'ffi384

WM404

WM320
WM344

WiLlee

AW403

AW453

Gd.

W55391

8.11 One -valve MISCELLANEOUS
Converter (Price
6d.)

Rnthrs9iaeVe Power Amplifier
Lietener e 5 -watt A.C. Amplifier
(1Pì)
Radio Unit (2v.) for W11:392 (1/-)

Barrie Eleetrogram battery am.
plifier (1/-)
De Luse Concert A.C. Electra
grain (I/-)
New Style Short-wave Adapter
(1/-)
Short-wave Adaptor (1/-)
B.L.D.L.C. Short-wave Converter
U /-)
Wilson Tone Master (1/')
The terW.M.(A.C. Shortrwave Converter (1/-)
..
..
..

AW329

W11887
W51392.

WM398'

WM399
11'11403
WM388

AW458
WM403
W 55406

WM408

WM28e

AW383

WM374
110401.
WM329

HIN'T'S COUPON
This coupon is available until September:
10th, 1945, and must accompany all.
Practical Hints.
PRACTICAL WIRELESS, Septembe ,, 1945.

PW.12.
WM386
All applications respecting Advertising in
this Publication should be addressed to the ADVERI'1SEMEN'P
GEORGE NEWNES. LTD.. Tower House. Southampton
DIRECTOR,
Strand, London, W.C.S. Telephone : Temple
CONDITIONS OF SALE AND SUPPLY : This periodical is soldStreet.
Bar 4363.
to the following conditions. namely, that it shall
the written consent of the publishers first given, be lent, re -sold, subject
not, without
hired
out
or
otherwise
disposed of by way of Trade except
retail price of 9d.: and that it shall not be lent, re -sold. hired out or
the full
otherwise disposed of in a mutilated condition at
unauthorised cover by way of Trade ; or affixed to or as pert of any publication
or in any
or advertising, literary

or pictorial matter, whatsoever.
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WHITELEY ELECTRICAL RADIO

CO.

LTD., MANSFIELD, NOTTS.
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HAVE YOU HAD YOUR COPY OF "ENGINEERING OPPORTUNITIES"?
Whatever your age or experience-whether you are one of the " old school " or a newcomer
to Engineering anxious to hold your position under post-war conditions -you must read
this highly informative guide to the best paid Engineering posts.
The Handbook contains among other intensely interesting matter, particulars of B.Sc.,

A.M.I.C.E., A.M.I.Mech.E., A.M.I.E.E., A.M.I.A.E., A.M.I.C.E., A.M.Brit I.R.E.,
CITY & GUILDS, CIVIL SERVICE, and other important Engineering Examinations,
outlines courses in all branches of CIVIL, MECHANICAL, ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and PRODUCTION
ENGINEERING, DRAUGHTSMANSHIP, GOVERNMENT EMPLOYMENT,
BUILDING and PLASTICS (the great peacetime careers), MATRICULATION, etc.,
and explains the unique advantages of our Employment Department.

' NO PASS

,

-

NO FEE

WE DEFINITELY GUARANTEE
If you are earning less than £10 a week you cannot afford to miss reading "ENGINEERING
OPPORTUNITIES" ; it tells you everything you want to know to make your future secure
In your own interest we advise you to
and describes many chances you are now missing.
FREE and without
write for your copy of this enlightening guide to well -paid posts NOW

-

obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
409, SHAKESPEARE

HOUSE,

17, 18

& 19, STRATFORD PLACE,

LONDON, W.I.

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
London, W.C2, and
Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower HouSe, Southampton Street, Strand,Agents
for AustraID
printed in England by THE NEWNES & PEARSON PRINTING CO.. LTD., Exmoor Street. London, W.10. Sole
postage:
und New Zealand: GORDON & GOTCH. LTD. South Africa: CENTRAL NEWS AGENCY, LTD. Subscription rates including
Inland 10,. Bd. per annum; Abroad 10,. per annum. Registered at the General Post Office for the Canadian Magazine Post.

