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PRACTICAL WIRELESS

THis YEAR—WE CLIMB T0 VICTORY

YOU CAN HELP
your country and yourseh at the
same time if you do your best, bat
you are not doing your best it you
waste time.

By becoming efficient in your vocation | give

you can give the best ser.

TO ACHIEVE VICTORY
we muost be efiicient—to be efficiont we
must be trained.  1fit ix vour desire to
make progress and establish yonrselfin
a good career, write to us aud tell us
of vour likes and dislik wl we will
vou practical advi 12 to the
possibilities of a vocation

vice to your country aml
to  vot . The more
VOU inerease vour earning
power the better it is
for the country and for
yourself personally.

War or no war, earning
power always  brings it~
possessor  tu the front,
[t is no use waiting fur
better times. The ideal
opportunity never
arrives. We have to make
the best of existing eon-
ditiouns, Theretore, delav
is nselese: it js worse, it
is harmiul.

amd low to suceeed in i,
You will he under no obli-
gation whatever,  {tisour
pleasure to hietp. We never
take studepnts for courses
unless we feetsaristied they
are suitable. Do not for-
et that suceess i3 not the
prerogative of the brilliant.
our expericnce of  over
thirty years proves that
the will to sueeeesl achieves
more  than outstanding
Lrilliancy.

August, 1941

DO ANY OF THESE SUBJECTS
INTEREST YOU?

Accountancy Examinations
Advertising & Sales Management
Agriculture
A.M.I Fire E. Examinations
Applied Mechanics
Army Certificates

Aviation Wireless
Banking

Blue Prints
Boilers
Book-keeping,

B.Sc.(Eng.)

Civil Engineering
Civil Service

. o
All Commercial Subjects Wi
Commercial Art N
Common Prelim, E.JLEB. NV
Concrete and Struct. Engmeenng
raught hip. Br

Auctioneers and Estate Agents
Aviation Engineering

Accountancy and
Modern Business Methods

Builders’ Quantities
Building. Architecture and Clerk of Works
Cambridge Snr. School Certificate

Engineering, All Branches, subjects
and examinations

General Education

G.P.O. Eng. Dept.

Heating and Ventilating

Industrial Chemistry

Institute of Housing

Insurance

Journalism

Languages

Mathematics

Matriculation

Metallurgy

Mining, All Subjects

Mining, Electrical Engineering

Motor neering

Motor Trade .

Municipal and County Enyineers

Naval Architecture

Novel Writing

Pattern Making

Play Writing

Police, Special Course

Preceptors, College of

Press Tool Work A

Production Engineering

If you do not see your own iequrreneils abo. ¢, write to us on any <u'ijert
Full particidars 1/!/‘

Prmps and Pumping Machinery
adic Communication

Radio Service Engineering

R.A.F. Special Courses

Roed Making and Mamtenax ce

Salesmamhlp I.S.

Sznitation

Schosi Attendance Officer

Secretarial Exams.

Shcet Metal Work

Shipbuilding

Shorthand (Pitman’s)

Short Story Writing

Speaking in Public

Structural Engineering

Surveying

Teachers of Handicrafts

Telephony and Telegraphy

Television

Transport Inst. Exams.

Viewers, Gaugers, Inapectors

Weights and Measures Inspector

Welding

Wireless Telegraphy & Tclephony

Works Managers

ADDRESS
YOUR STAFF
THROUGH A

CELESTION

LOUDSPEAKER

with 2 velume sufficient to
everceme local neise

The same speaker will carry
music to your staff — true
music, not just a voiume of
sound

The Celestion method of
suspension enables the scund
to he directed wherever you
want it

Standard Model, 6 watts input. Cadmium
plated and sprayed battleship grey

CELESTION LTD

Kingston - upon - Thames, Surrey

Telephone : KiNgston 5656-7-8

EVERY
DEPART.

MENT IS A

AR
Pim”| “EVERY

STUDENT IS

A CLASS TO
HIMSELF.

IF YOU ATTEND TO THIS NOW IT MAY MAKE
A WONDERFUL DIFFERENCE TO YOUR FUTURE,
_COUPON—~CUT THIS OUT

To DEPT. 104, THE BENNETT COLLEGE, Ltd., SHEFFIELD

Please send me (tree of :harge) . —
Particulurs of ...

cesrsseessrenas

PLI}ASE WERITE IN BLOCK LEI‘TLRS

Name..

Address ...,

ceees UCioss out lne which

R L L L LT

“oeg not apply.)

WHARFEDALE

FACTORY SPEAKER

Available with or without Volume Control or Remote
Control. REVERSIBLE. Fitted with 8" BRONZE
UNIT for 4,5 Watts input, or 10”7 BRONZE UNIT
for 5.6 Watts.

WHARFEDALE WIRELESS WORKS

SOLE PROPRIETOR: D. E. BRiGas
HUTCHINSON LANE L] BRIGHOUSE [ ] YORKS
THONE: BRIGROUSE 0 ‘GRAMS: “ WHARFDEL™
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The “Fluxite Quins” at Work

To a bedtime story OO switched,
The set screamed like something bewitched ;
As it shrieked through the night,
Came lhe boys with FLUXITE,
Grinned EE, “It’s a wire—come unstitched I

See that FLUXITE is always
by you—in the house—garage—
workshop—wherever speedy
soldering is needed. Used for 30
years in government works and
by leading engineers and manu-
facturers. Of Ironmongers—in
tins, 4d., 8d., 1/4 and 2/8.

Ask to see the FLUXITE
SMALL-SPACE SOLDERING
SET--compact but substantial
—complete with full instruc-
tions, 7/6. )

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 wheel. It’s simple—with
FLUXITE—but IMPORTANT

The FLUXITE GUN is always

ready to put Fluxite on the

soldering job instantly. A little

pressure places the right quan-

tity on the right spot and one

charging lasts for ages. Price
116, or filled 2i6.

Write for Free Book on the art
of ‘‘soft’” soldering and ask
for leaflet on CASE-HARDEN-
ING STEEL, and TEMPERING

TOOLS with FLUXITE.

FLUXITE LTD. (Dept. W.P),
BERMONDSEY ST., S.E.I.

FLUXITE

SIMPLIFIES ALL SOLDERING
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====ELECTRADIX BARGAIlls—

2, AND 2 H.P. ENGINES
IN STOCK (B

ENGINE SETS. — 500 - watt
single cylinder 2-ctroke. water
cooled  self-oiling  Pelapone
engine : mag, igh. coupled to
50/70 volts, 10 amps. shunt
dynamo, 1,000r.p.m., £17/10;-,

Horizontal Twin Petrol A.B.C. Fngine fan-cooled,
coupled 13 kW. D.¢:, Dynamo 50/70 “volts 2h amps.,
Mag, Ieuition. Cost €100, Sale. £28. 23 kW, AUSTIN 4
Cvl. water-cooled Engine. Mag. Ivrmtion and 110
volts Dynamo, 33 kW. £48. Send stamp for details.

DYNAMO BARGAINS

110-volts, .8 to 1 amp.
D.C. ball bearing, semi-
enclosed. 1,850 revs.,
15lb,, 6in. X 5in,, cheap
Carriage paid. 15/6

DYNAMOS.—Doulile (,urront Govt., cost £15, Two
commutators, D.C. 6/% 5 ampa. and H.T 400/600v,
1000 mmi,, 5%in. dia,, lonu 17lbs., 4,000 revs,,
ball bearings, 25/-.

1 ’m
Large size 500 \\'atls, 18 volts,
20 amps and 460 volts 200 mia, £6.

MICRO MOTORS

A.C. split phase synchronous motors,
squirrel’ cage rotor, # in. dia. Dog clutch
drive to reduction gear from 2,000 revs.
to 58 r.p.m. Voltage 15 to 20 volts, 50
cycles, reversible, double shaft, enclosed,
laminated, new. Suit model drive, remote
control switching, tuning drive, etc., 8/.
Post free.

SMALL A.C. MAINS MOTORS.—Fpclesed, delf-
start on load. «230 v., 1/80 h P Type 40, 1,500 revs,,
18/8. Split phase,1/10 h.p., 2,500 revs., 45/-

SMALL D.C. MAINS MOTORS.—1/40 h.p., Type 60,
220 v., K.B. series, 1,750 revs., 15/-. Ditto, 1/12
h.p., ovdon 110 and 230 v. shunt, 1,700 revs,,
30/-. -M.G. for A.C., 220 v. to 100 v., 1 amp. D.C.
77/6. 100 v.. 15/. Al fully guaranteed.

D.c. GENERATORS. Shunt wound.—110  volts.
200 volts 4 amp., 21/-: 200 voits 1} amp., 38/-.

D.C. MAINS MOTOR GENERATORS.—M.G. Crompton
N.C./D.C., 100 volts to 17 volts 6 amps., £4/7/6.
200 v.to 16 v, 5 amps., £5.

D.C. ROTARY CHARGER.—3 h.p. 220 volt D.C.
Motor 6 volt, 250 amp. Dynamo, £16. 200 volt
Motor 25 volts 8 amps. dynamo, £4. Motor 220 volts
8 amps, dymamo, $£8/10/~. And others.

TEST GEAR

ELLIOTT BATTERY LOAD TESTERS.—Model 108,
Ammeter and rheo., 37/6.

METER AND CELL TESTERS.—Megger 3-0-3 volts,
17/6. Weston and Turner mov. coil flush 2in, 0.50 m/a,
200 m/a, new; 3in. ditto 0-1m/a,

TEST PANEL, with 4 meters for full-range works
testing. Ranges 5 m.a. to 12 amps., D.C. ot AC,
with rectifier and transformer, 5 volts to 500 vﬂlts,
7in. dial meter on steel panel, 27in. x 30in., 212,

DIAL TUNING or] selective calling
WA 10-point finger switch Dials a& used on
)“ G.P.0. Auntomatic Telephones. Spring
drive governor, clutch and contacts.
Price 2/6.

Stamped”envelope must be enclosed for ALL replies to
enquiries,

FITTED CABINET
KIT FOR P.W. 30/-
THREE.

Your home-made S/W
set, Tndor Oak Cabinet
134n. by 7in. by 7in.
Pifted 0005 SM. and
vernier nicrodenser. 8-
wave switch, valve-
hoh]en wiring, three condensers and J0-ter- ,
minal p‘mel Carriage paid, 16 -
15/,

NEW PANELS.—Tihonite. 247x24” half-inch
threc-eighths 10/6, and_eighth-inch, 7/6.

NEON LAMPS.—standard letter
220/240 v., 2/6.
TELEPHONES.—Houxe,
Tahle models cheap.
VALVES,—* Weco Peanuts” 1-volt triodes, 4-pin base
3/6, 6-voit Power valves AT 40 Cossor 4-pin 4/6,
TALKIE SOUNDHEADS.—Brown’s Uwmiversal, less
optical, $6. Brown’s Standard with hewl amplitier,
new, tits most. projectors, £10.

CINEPHONE SOUNDHEAD with P.C.
and meter, £9. B.T.P. Soundhead
with Osram P.C., new condition,
£8/10/-. Mihaly Soundhead, £3/10/-.
SOLO VARIABLE AIR CONDENSERS
for Wavemeters and Single Circuit
Tuning, logarithmic blades, .0005 mfd.,
new, Type F, 2/6.

UNUSED X-RAY VACUUM TUBES.—New Govern-
ment Hospital Surplus, 7in. dia. bulb. Big solid

size neon  bulb,

QOtfice, Garage, Wall and

Tungsten EFlectrodes. Lmission guaranteed. COST
£5. bALL 15/«. Callers only.

LIGHT AND RAY CELLS.—klectrocell, Self-
generating, 26/-; Photo-Cells for sound on Film

and Ray work,. 25/-.

ALTERNATORS

MOTOR-ALTERNATOR.—5 kW. NEWTON. Verti.
eal, 580 cyclex 200 volts 25 amps, 1,600 revs.
Motors, 220 volts D.C., £20.

1-PHASE HIGH CVCLES TEST ALTERNATORS.
—The famons 52a WATFORD H.F. Alternators
250 watts at H00 eycles, 20 volts 10 amps. Self excit-
ing inductor type, slot wound stator. Small size.
Cost £30. Sale, 70/-,

3-PHASE ALTERNATORS.—G.L.C.
120 volts 1 amp., fitted reed Tachometer.
exciting horizontal, 26/10/-. Last one.

AC. HAND ALTERNATOR.—Permanent stee!
magnets, wound armature driven by gearing and
handle. Output of 80 volts 20 m/a. A.C. For Mcdical
Treatment. A.C.experiments, etc. Sale, 7/6. Carriage,
1/-.

ELECTRIC DRILLING MACHINES, “ WOLF.”—
D.C. Uselul all-round tool for Bench or Hand. Halt
Maker’s Price. Masgsive Jack Geared Rise and Fall
Stand, two distinct machines are thus available. Height.
over all, 32in, Hole Capacity in Steel, {in. Morse Drilt
Socket Size 1. 100 v., £5. 220 v., £8. Stand only, 18/-.
Carriage Forward.

OZONIZERS. For sweet air. For A.C, mains operation.
One tube unit in enamelled wall case with flex, 21/6,

THE CAMBRIDGE-TOWNSEND
Tiny and Shrill, is the
ROLLS-ROYCE OF BUZZERS

Perfect for Wavemeters,
ideal for signals. High
note Model “T” Dia-
phragm blade. Platinum

* Contacts. The
smallest Buzzer possible. 10/ -
Twin bobbins,

RELAYS8.—No. ¢ Telephone Relay,
6 volts, 25 m/a, single pole change-over, 8/6.

MORSE INKERS.—Tape Strip Recorders; portable
or Table. Cheap. Wheatstone Strip Hand Perfotators
15/-. Paper Tape for Morse, green or white, 1/- reel
post paid. Brass Tape Reelsin mahogany case, 8/8.

POSTAGE must be added to ALY mail orders,

333 cyeles 3 ph.
Self

We regret we are unable. to entertain callers for the present.

ELECTRADIX RADIOS

we ARE_NOW at 225, UPPER THAMES STREET, LONDON, E.C.4.
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.
SHORT-WAVE GEAR
Premier 3-Band S.W. Coil, 11-25, 19-43,
metres. Suitable any type circuit, 2/11.

Bakelite Dieloctric Variable Condensers. .0005 mfd.
Suitable Tuning or Reaction. 1/6 each

Short-Wave H.F. Chokes. 10-100 m,,
Pys Wound Type. 15-200 metres, 2/-.

Listen Dual Range Screened OCoils. >Medium and
Long Waves, 2/9 each.

58-80

10=}I. each

SHORT-WAVE CONDENSERS -

Trolitul insulation. Certified superior toceramic.
All-brass construction. Easily ganged. .

1 mafd. ...... 2/4 100 m.mfd. .,.... 3/-
25 mafd, ...... 2/6 160 mamfd. ...... 3/7
40 m.mfd. ...... 2/8 250 m.mfd. ...... 4/~

- PREMIER RADIO <

Please Note.—All Short-wave Kits
include Purchase Tax

PREMIER 1941 HIGH FIDELITY AMPLIFIER KITS
Euch Kit is complete with ready drilled chassis,

NEW PREMIER 8.W. A.C. RECEIVER
In response to many vests we have now
roduced an A.C. version of the popular Premier
hort Wave 8@3 Kit. Circuit; Pentode H.F.
Stage, Pentode Detector, Beam Power Output,
and F.W. Rectifier. 200-250 v. A.C. Operation.
Built-in  Power Pack. Hum-mo operahon
For use with Phones or P.M. r

Complete Kit of Parts with drilled ehauls. all
components,Plug-in Coils covering 13-170 metres,
4 valves and fali mstruehom £6 1

and circuits

Battery Version also avmlabh Kit M/IS'A.
“The Wireless World » said they Jluere *
““yery much impressed . ..’
See full Test Report, pp. 492-3, December issue.
Send for details,

ELECTROLYTIC CONDENSERS

Cardboard cases. 500 v. working, 4 mfd.,
8 mfd., 2/4; 818, 4/6; 414, 2/6; 1+1+1, 3/9;
4+4+4 3/8 8+4 3/8 1648, §/10; 16--16,
7/ 25 mfad. 25 volt 1/6' 50 mfd. 12 volt, 1/6;
15 mfd. 100 volt, 1/3. Mansbridge type, 1 mfd.
230 volt, 1/=; 2 mfd. 250 volt, 1/9; 1 mfd. 500
voit, 4/8. .1-+.1 Mains Buffer, 1/2. -

PREMIER MICROPHONES

Transverse-Current Mike, High grade large output
un;t Response 45-7,500 cycles, Low hiss level,
Moving Coil Mike, Permanent magunet model
requiring no energising. Besponse 90-5,200 cycles.
Output .25 volt average. Excellent reproduction
of speech and music. 49/-.

Micfophone Transformers, Suitable for all mikes.
Tapped primaries., A, 20 and 40:1; B, 30 and
60:1; €, 650 and 100 :1, 6/8 each.

1/9:

PREMIER SMOOTHING CHOKES

Type Current Henrys Res, Prices
C 40/500 40MA 20-34¢ H 500 ohms 8/~
C 60/180 60MA 8H 180 ohms 8/-
C 60/400 6G0MA 25-3¢ H 400 ohms 8/8
C 60/500 60MA 18-30H 500 ohms 8/8
€ 100/400 100 MA  20-34 H 400 ohms 10/8
C150/185 150 MA 20-34 H 185 ohms 15/4
C200/145 200 MA 20-3¢ H 145 ohms 18/-
C250/120 200MA 25 H 120 ohms 20/-

PREMIER BATTERY CHARGERS FOR

A.C. MAINS

Westinghouss Rectification complete and ready for use.

To charge : G volts at 1 amp. .. 26/-
2 volts at § amp... 13/4 12 volts at 1 amp, .. 28/
6 volts at § amp... 22/- 6 volts at 2 amp. .. 43/6

ALLENQUIRIES MUST BE ACCOMPANIED
BY 2id. STA

ALL ORDERS LESS THAN 5]
6d. POST EXTRA.

tedl components, specially matched valves and
full diagrams .).ud instructions. Completely
Kit of Parts Wired adnd

with Valves
4-watt A.C. Amplifier ... -
6-watt A.C. Amplifier .. £616 6
F-10 Watt A.CID.C. Ampliﬂ 9
15-watt A.C. Amplifier
Black Cra.ckle Steel Cabinet, 17/8 extra.

MAINS TRANSFORMERS

Wire-ends. - All L.T. Windings Centre Tapped.

SP. 250  250-0-250 v.60 m.2.4v.1-24a.,4V./2-3a.,

SP. 300 30‘(])'—0—2?;303' i viada. 4V, 005 134
. %: a,,4v., &,

ey i a4 vl 3a. 47 230 1 gy

SP.301 800-300v, 150 m.a.{v.2-8a.,4v.2-3a.,

: d4v.la.4v.1a, 17/4

SP. 350A 350-350'v. 100 m.a. 8'v. 2 &. (not C.T.), 18/

SP. 350B

63v.2-8a
350-350 v, 100 m.a., 4 v.2-8 a., 4v.23a., 18/

SP.

351 17/4

~SP.861A

4v.2-3a
350—350}4v 150m.a.4v. 1-94., 4 V. 2-3 4.,
350-350-150 m.&. 4 v. 3a., 4 v. 232, 4 V.
SPa5e  Seren0y 10 ma.§v. 6. 65V, 24, o
. . a -
Sea52 v gy oma.Sv . 18-
SP.811 300-300 60 m.a., 4v.1a.4v. 58., .. 811
Auto Transtormers. Sep up or down. 100-125 v.
to 200, 230 or 250v. A.C., 60 waitts, 11/4; 125 watls,

15/-; 250 watts, 22/-,
I..'l‘. Tnnmrmers, all C T.

V.23 a. 11/4 63v.2-3a .. 11/4
25v 5a, - 11/4 75v.3a. s 11/4
5v.23a. . 11/4 12v.34a2, 18/~
Push-Pull Driver Transformers ... 86
Universal Output 'l'ra.nsl'ormers 11 Eatlos

Single or Push Pull we . 8/8
C.T. Output Transfomers 50-1 - 4/8
Heavy Duty Type for G 12'setc. «. .= « 6/6

lATcHMAKER UNIVERSAL OUTPUT
TRANSFORMERS
Will match any output valves to any speaker

impedance. 11 ratios from 13:1 to 80:1, 5-7,
watts, 16/10. 10-15 watts, 21/10. 20-30 watts,
36/10. 60 watts., 49/6.

PREMIER RADIO

CO.

ALL POST ORDERS to : JUBILEE won(l(s 167, I.%W)ER CLAPTON ROAD, LONDON, E.5.
CALLERS to : Jubileo Works, or 169, Fleet stmt E:G.4 (Ceniral 2833), or 50, High Street,

S.WA, (Muoau[ay 2381.)

TROUBLE-
= TRACKING

~SIMPLIED

f\

Regd. Trade Mark,
ELECTRICAL MEASURING
INSTRUMENTS

Sole Proprietors and Manufacturers :

@ The Universal AvoMinor and the

D.C. AvoMinor put wlthm the reach
of the of
rapid’ pf of an y

in their class.

noemal
They are worthy members of a
of “AVO?”
for their high standard of
manship and efficiency.

) ™
UNIVERSAL

A.C.
Volts
0- b volts

0- 25
0-100 ,,
0-250.
0-500" 1,

Volts
0~ 756 milli-
voits

RESISTANCE
0- 20,000 ohms
0-100,000 ,, 0-5
0-500,000 ,,

»

o010 ,,

unobtainnble with other instruments
Their simplicity and
versatility make short work of all the -
trouble -tracking problems.

Instruments renow:

E
AVOMINOR

ELECTRICAL MEASURING INSTRUMENT

. D.C.
Milliamps
0- 25

0- 2 megohms

THE D.C. AVOMINOR

LECTRICAL MEASURING INSTRUMENT

Cnrrent Voltage Resistance
milliamps volts ohms
0- 6 0- 6 0- 10,000
0- 30 0- 12 0- 60,000
0-120 0-120 0-1,200,000
0-240 megohms
0-300 0-3
0-600

range

worke

milli-
amps.

THE UNIVERSAL AYOMINOR

T

Services.

to fulfil your
promptly as possible.

In spite of greatly increased produc-
tion, most of our output of “AVO "
lmtruments is being taken by the
Delay in delivery of Trade
Orders is consequently inevitable, :
but we shall continue to do our best :
requirements

@ Write
pamp

Phone : Victoria 3404(7

THE D.c. AYOMINOR

or fully descriplive
ts and current prices

AUTOMATIG GOIL WINDER & ELECTRICAL EQUIPMENT Co. Ltd.,, Winder House,

Douglas Streel; London, S.W.1.
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COMMENTS OF THE MONTH

BY THE EDITOR

Radiolocation

Aerial Warfare Revolutionised

HE new science of radiolocation bids
fair to revolutionise modern warfare.
The last war was responsible for the
development of wireless telephony, a secret
which was very carefully kept until after
the war. It was warfare, therefore, which
developed radio entertainment, and now
radio entertainment has oontubuted a new
war weapon to counter aerial attack, even
as the tank countered the shock tactics of
the German troops in the last war. We are
anxious, however, that those who have
contributed to its perfection should be
accorded the proper credit. There were
many who after the last war claimed to
have invented the tank, to have conceived
the idea of the tank. or to have been
responsible for the invention of the tank.
The facts ave that no one man was
responsible for it. A man who makes a
bald suggestion is not an inventor, otherwise
H. G. Wells could elaim the invention of
the aeroplane and aerial warfare, for in his
War of the Air he forecast, modern aerial
warfare in the latter part of the last century.
The present writer had a vast amount to do
with the development of the tank in the
lagt war, and he was associated with the
technicians of the many firms engaged in
producing the prototype. Many of those
who claim =« little reflected glory for the
invention of the tank were not heard of in
connection with it, and now that the
history of the last war has been written it is
apparent that dozens of people had
suggested to the War Office the bald idea
that we should construct alandshipmounted
with guns. Radioloecation, it would seem,
has not been the product of one man’s
inventive faculty. It is, however, such a
remarkable step forward ‘that it is very
proper to give credit where it is due.
Necessarily we are not permitted to publish
details of it until the war is over. We are,
however, permitted to say that it operates
on a system of ether waves unaffected
by fog. cloud, or darkness, and which are
constantly sent out far bevond the
limits of our shore. Any solid objeect,
such as aircraft or a’ ship, that is in
the path of thesc waves reflects back
the signal which announces to the
detecting stations its presence in the air,
or on the water.

Advantages of Radiolocation
T is not a new departure in radio science,
but the application of existing
knowledge, and principles. It is obvious
that one of the advantages of the new
system is that it is now unnecessary to
maintain large patrols of fighters, and this

alone will save the country immense expen-
diture on petrol and engine replacements,
as well as releasing personnel for other
duties. Experiments over the past six
years have now been brought to fruition,
and .we can thus hope that a science

-originally developed for war purposes, for

commeréial communications, and for life-
saving at sca, can now be applied to
life-sa.vin‘g generaylly. The aeroplane con-
quered the air, and is now in itself
dependent from a military point of view
upon a science which was ancillary to its
perfection. Many thousands of wircless
operators arc now required in connection
with radiolocation, and we have been
approached by the Air Ministry to issue
an appeal to our readers with technical
knowledge, particularly of transmitting,
to get into touch with them. If readers
willing to join the Service in this capacity
will get into touch with us we shall be glad
to put their names forward in the proper
quarter. Envelopes should be marked in
the top left-hand corner * Radiolocation.”
All applications will be treated econ-
fidentially. Members of the British Long
Distance Listeners” Club are particularly
invited to join. There are splendid
opportunities in this new branch of the
Services.

Wireless Examinations

ANY hundreds of our readers have
already placed their technical
knowledge of wireless at the disposal of the

Editorial and Advertisement Offices :

“ Practical Wireless,” George Newnes, Ltd.
Tower House, Southampton Street, Strand,
W.C.2, ’Phone: Temple Bar 4363.
Telegrams: Newnes, Rand, London.
Registered at the G.P.O. for transmission by
Canadian Magazine Post.

The Editor will be pleased to consider articles of
a practical nature suitable for publication in
PRACTICAL, WIRELESS. Such arfirles should be
wrilten on one side of the paper only, and should
contain the nawe and address of the sender. YW hilst
the Editor does not hold Vimself responsible for
manuscripts, every sffort will be made to return
!hem af @ stamped and adrlress‘ed mrelopp i

All torresp Jor the
Fdelor should be addressed : Th» Rditor, PRACTICATL
WIRELESS, George Newnes, Itd., Tower House,
claruthamrplo':a Street, Strand, W.0u2.

Owing to the rapid progresz in the design of
wireless apparatus ond to our efforts to keep our
readers in towch with the latest developments, e
give no wirranty that apparatus described in our
mhnmw 18 not the subject of letters patent.

opyright in all drawings, photographs und
nmces published in PRACTICAL WIRELERS ¢s
specifically  reserved throughout the countries
signatory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these aie
therefore expressly forbidden. PRACTICAL WIRE-
LESS uworporates “ Amateur Wireless.”

‘Wireless Service Manual,”’

country, but those who have not joined,
and who may not have the nccessary
requirements for radiolocation may enlist
as wireless mechanics, and pass a grade I1
trade test. This will provide them with an
opportunity for being trained in theory as
well as in practical work, The course lasts
from two to three months, and the trainee
can then pass the grade Il test. Upon
passing this he may sit for an entrance
examination for the Military College of
Science, where he is taught advanced
theory, workshop practice, and the practical
side ‘of radio servicing.

Books For the Jetvices

HOSE intending to enter the Services
should study the books we have
specially produced for them, and which
have been purchased in tens of thousands
by those already in the Services. *The
Radio Training Manual” is a valuable
first course, and a study of it will enabie
the beginner to pass the initial test. The
second book to study is the °‘ Practical
for this deals
with fault-tracing and remedy. Folow
this with a study of * Newnes’ Short-Wave
Manual.” The * Practical Wireless Ency-
clopedia® is 'a reference book with the
contents alphabetically arranged so that
the pages virtually index themselves. It
contains nearly every available radio
fact and figme. The ““ Radio Engineers’
Vest-pocket Book,”’ specially printed on
thin but tough paper ;to reduce its bulk
so that it may be conveniently carried
in the vest or uniform pocket, contains
valuable tables, mathematical formule,
and calculations used in connection with
radio.

Further Practical Books

HANDY catalogue of our technical

books is available free to readers
addressing a postcard to the Publisher,
Book Department, Géorge Newnes, Ltd.,
Tower House, Southampton Strcet, Strand.
London, W.C.2,

Other wireless books published from the
offices of this journal are: ‘° Wires and
Wire Gauge Vest-pocket Book *’; ** Every-
man’s Wireless Book ”*; ** Practical Wireless
Circuits >’ ; ‘“ Wireless Coils, Chokes and
Transformers’’ ; * Wireless Transmission’’;
“The Superhet Manual’’; whilst for
practical workshop instruction the reader
should study ‘“Newnes Engineers’
Manual’’; ‘ Workshop  Calculations,
Tables and Formule’: ‘*Practical
Mechanies Handbook,”” and ““ Dictionary of
Metals and their Alloys.”
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Colourful Listening

‘¢ LET’S turn down the lights and have
some music’’ is not an infrequent
desire on the part of those who know

their records, and like to make up a pro-
gramme every now and again for an even-
ing’s entertainment. Those who choose
their listening and appreciate orchestral
items will also often arrange to have their
listening accompanied by suitable room
illumination. All of which goes to suggest
that to most of us there is a definite tie-up
between lighting effects and sound.

The theatrical producer knows all about
this, and lights his stage in sympathy
with the music. Moreover, he goes further
than: the principle of ““Soft Lights, Sweet
Music ’’ ; he does not rely only on intensity
of lighting to match the intensity of sound,
but he brings his artistic talents to. bear
by varying the colour ¢nd the intensity of
the stage lighting.

Combining Colour and Sound
In the combining of colour and sound
sensations everyone may have his own
ideas of what should go together ; should a
dim, deep blue accompany low,
melodious tones, or a dark, rest-
ful green ? How would youreact,
chromatically, to a Beethoven
crescendo ? Do you favour a
brilliant orange or a flaming red
as an appropriate associated
visual sensation ? If you are
not sure, why not try the experi-
ment of providing lighting
effects as a background to your
listening.
Many technical readers would
be surprised at the preparation
and activity which goes on when l

a ‘‘live-wire’> gramophone en- 20
thusiast gives a record recital; Az, ns
and it would not be long before =~

they themselves became imbued
- with similar enthusiasm for the
technical details, if not for the
musical side of recitals. What
technical details can there be
associated with the playing of
afew records in a private house,

was also covered by two curtains which
could be opened and closed in a similar
manner.

The centre of the stage was occupied by
an electrical reproducer which incor-

Something New for the

Owners of Quality, High-

power Amplifiers to Ex-
periment With

porated an automatic record-changing
mechanism. The final piece of electrical
equipment was the spotlight situated at
theltop front of the stage hidden from view
of the audience.

This spotlight had in front of it a large
dise in which were mounted small gelatine
discs of various colours so that the colour
of the spotlight could be varied over a
wide range. The disc was mounted on the
shaft of a small motor with a ratchet
device which allowed the disc to be rotated

10v /Sw Lamps

panied any particular type of music, but
the general rule was to have dark blue for
soft low passages and to work up through
greens and yellows for crescendos, until
the climax was reached with brilliant
lights of orange and red. °

Pictorial Background

Some records, or programmes of records,
were terminated by a finale in which the
stage was blacked out except for the spot-
light, which had been arranged to project
on to the back cloth which was revealed at
the appropriate moment by drawing open
the two curtains covering it. The back cloth
would carry some impression or a picture,
such as the Retreat from Moscow, which
was used as a climax for ending a record
of the ‘1812 Overture.”’

Then one programme where Wagner’'s
“Ride of the Valkyries’> was being pre-
sented, small quantities of photographic
flashlight powder were ignited by means of a
spark coil connected to sparking plugs to
represent flashes of lightning on a vivid
blue stage at the musical climax.

: A recital Tun on these lines
is a novel experience for any
audience who have never previ-
ously attended such a unique
fanction, but, as in most things
of this nature, the producer has
had far more enjoyment in
preparing and rehearsing his

o
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effects many times before the
show is given.

From the entertainment point
of view, as far as the writer
was concerned, the recital he
attended at this particular en-
thusiast’s house was intensely
interesting, and the association
of colour with music certainly
assisted in the thorough appre-
ciation of the music.

One thing, however, perhaps
because of his technical interest
in the show, detracted from a
full enjoyment from the enter-
tainment, and that was con-
sciousness of the ‘“ manager’’ at

AAAAAAAAAA
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may well be the uninitiated
reader’s query. Well, by way of
an answer, hereis the description
of the arrangements for a recital at an
enthugiast’s house, at which the writer
attended. It wasnot an isolated experience
by any means.

Stage Effects

The first feature that' attracted one’s
attention was the small stage in an alcove
of the room—an ordinary-sized room—
which was dressed with curtains lit by
footlights.  Rows of chairs faced the
stage, but at the back of the last row was
one chair on its own. At each side of this
chair was an upturned wooden box on which
was mounted a variety of switches and
other electrical controls.

A multiple cable emanated from these
boxes and was led round the edge of the
room to eventually disappear beneath
the stage. The electrical equipment on
the stage comprised three footlights, each
coloured to one of the primary shades,
while three more were fixed on the sfage
‘and hidden from view by short curtains.

The front curtain could be opened or
closed by means of an endless cord operated
by a small electric motor. The backcloth

Fig. 1.—Circuit for valve-controlled coloured lamps.

step by step and to come to rest when one
of the gelatine discs was directly opposite
the lens of the spotlight. All these devices
were, of course, connected to the cable

which went to the controller’s chair at the

back of the room and it will be appreciated
that some very interesting effects could be
obtained.

It remained to the personal taste of the
“ manager’’ as to what lighting accom-
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" Fig. 2.—Circuit for directly-controlled 6 v. lamps.

the back of the rcom manipu-
lating the controls. Despite the
utmost care, there were at times
irritating little clicks and noises which were
3 prelude to some change in the lighting,
but in the circumstances we had to be
tolerant.

The advent of television, however, took
the writer’s attention off this scheme for
some years, but the closing down of the
television service and the more frequent
evenings at home, due to war-time con-
ditions, brought fresh interest to the enter-
tainment possibilities of records and record
recitals with coloured accompaniment.

In America the idea has been commer-
cialised in a very ingenious way by means of
a radiogramophone on which is mounted a
large sphere or globe of opal glass. Within the
globe are various coloured lamps represen-
ting the primary colours, and the resultant
colour and the intensity of the lights are
automatically controlled by the reproduction
from a special amplifier which is connected
to the normal power pack. With the lighting
in the room extinguished the colours from
the lights in the globe will vary from dim to
brilliant according to whether the music
is soft or loud.

A glass globe is not, in the writer's
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opinion, an ideal object to have as the
centre of attraction, and there are great
possibilities for extending the scheme by
operating the lights on a small stage, ashas
been described. The lighting being auto-
matically controlled there will only remain
the control of the curtains, and press-buttons
could be used for this purpose to eliminate
all noise.

Automatic Effects

For the technically-minded, a description
of how automatic effects are produced
will be of interest.

The arrangement is commercialised by the
Patterson - R.C.A. instrument, and the
circunits are covered in the Patent 2,131,934
whi¢h was described recently in an American
journal.

In Fig. 1, it will be seen that the audio
signal provides current to heat the filaments
of three directly-heated power valves.
In the American amplifier, type 71-A
power valves are employed, and the
nearest to them in the English range of
valves is the PX4. Comparisons of the chief
characteristics of the valves are as follows :

71-A PX4*
Fil. Volts .. 5v. 4v.
,,» Current 25 A. 1A
Anode Volts 180 200 .
,, Current .. 20 mA. 40 mA.
,» Load (ohms) 4,800 2,500
Amplification factor 3 5
Output (watts) .. 79 1.5

(* Characteristics at 200 v. on anode.)

It will be appreciated that the signal as
applied to the loudspeaker of the receiver
reproducing the programme must be ampli-
fied to produce the necessary wattage to
heat the filament of the power valves, and a
suitable amplifier is' incorporated in the
American equipment in front of the match-
ing transformer, shown in Fig. 1.

Circuit Details

The amplifier circuit is precluded from
Fig. 1, for the sake of simplicity, and a
10-watt power valve will serve in most
cases. The total power required by the three
valves which may have to be operated at
maximum filament current will, in the case of
PX4’s, be 12 watts, so that there is no risk
- of over-running the filaments of the three
valves from the output of a 10-watt
amplifier. .

The H.T. for the three * control ’’ valves,
as we may call them, is provided by a
transformer giving 220 v. A.C. so that a
simple 1 to 1 ratio transformer is required
for connection to mnormal A.C. mains
supplies. )

In the anode circuit of each valve is a
110 v. 15 w. lamp which will be fully
illuminated when its valve is  giving
maximum output. Rl, 2 and 3 are the load
resistances for the power valves V1, V2
and V3 which are acting as diodes with
their grids connected to their anodes.
The values of the resistances used for the
71-A American valves were about 2,000
ohms, but this may be the subject of
experiment to obtain the desired smooth-
ness of light control from the coloured
lamps. The valves do not amplify, but
merely control the current flowing through
the lamps by means of the temperature of
the filament. The temperature depends
upon the amount of current flowing
through the filament, and it wil! be observed
that each valve has certain components
in its filament circuit.

V1 has an iron-cored inductance which
will prevent any high frequency current
flowing through the filament of the valve,
and will allow only the low frequency or
bass notes to cause the valve to function,
and its red light to glow.
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V2 has a combination of a small L.F.
choke with a condenser in series with it.
This combination allows only the middle
register of the audio frequencies to actuate
the valve, and cause the green light to glow.

Finally, V3 is the high frequency or
treble control for the blue light, as only a
comparatively high frequency current can
flow through the condenser which is in its
filament circuit.

Audio-frequency Analyser

The whole arrangement is thus an
audio-frequency analyser which sorts out
the various tones in the reproduction and
lights up the coloured lamps according to
the tonal characteristics of the music.

These curfains

Lights i wing for
controlfed by motors

brilliance contror of
back cloth or scene

A\
Back Cloth or Scene \\
X
—

Back Curtains

4 :‘, -«\W.LA-«
o |
Wing Curtains Radiogram wing Curtains \
or LS

Front Currarns

Rea Creer Blue
M}

Foot Lights controlled
tor colour etfects

Fig. 3—Diagram of simple stage layout for
gramophone recitals.

In the Patent referred to, the inventor
states that for the chokes small solenoids
having about 1,000 turns of No. 26 cotton-
covered wire provided with a sliding core of
laminated iron, with a condenser of 4 mfd.
for the green light, and the condenser of
2 mfd. for the blue lamp, may be tried for
first experiments.

The inductance of the choke for the red
lamp is less than the inductance of the
choke in the green lamp circuit. -

In one type of equipment covered by the
Patent, a similar arrangement of power
valves controls the brilliance of plain, un-
coloured lamps which illuminate tall,
translucent glass columns arranged behind
coloured lamps. Thus, as the volume of
reproduction increases so does the current
passed by the valve, and hence there is an
increase m the brilliance of the columns of
lights which work up to a climax as the
crescendos develop.

Using 6-volt Pilot Lamps

For early experiments in this interesting

sphere of chromatic reproduction, or where, -

due to war-time conditions, it is not
possible to obtain a number of large power
valves for experiments with the eircuits
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just described, similar effects may b
obtained from 6 v. pilot lamps. The 6 v.
type of scale lamp used in present-day
receivers generally requires a current of
only .3 amp., thus requiring. a wattage of
1.8 to light it. Three of these lamps will
thus require approximately 5.5 w. of output
from a receiver to light them.

In most cases quite a useful light could
be obtained from one of these lamps con-
nected across the speech coil of a low
resistance moving-coil speaker. Fig. 2
gives the circuit for an arrangement for
audio-frequency analysis with three pilot
lamps. This arrangement lends itself very
well to miniature or model theatre work.
Instead of a large stage built round a
radiogramophone or electrical reproducer,
a smaller stage could be arranged around a
loudspeaker on a table, the speaker being
suitably camouflaged as desired. @ The
arrangement is more economical in material,
and yet provides all the enjoyment of
production which may be obtained from the
full-size stage using about 10 or 12 watts.
By employing a bunch of three 2 v, lamps in
geries for each colour, instead of one 6 v.
bulb, quite good effects can be obtained.

This arrangement of lamps is very
sensitive to the frequency changes in the
music, and the power valve circuit is much
better because the delay action of the thick
filaments in the power valves smoothes out
all flickering due to small changes of tone
value, and gives a more general over-all
average of rise and fall in sympathy with
the reproduction.

Simple Stage Layout

Fig. 3 gives the layout of a simple stage,
whether full size, or a smaller model stage,
surrounding a loudspeaker. In the latter
case, the movable curtains may be con-
trolled by small tuning motors actuating
wires on pulleys such as are used for the
more intricate types of tuning scale drives.
This type of motor may also be used to
operate a vari-coloured disc in front of a
miniature spotlight:

It is quite likely that the war will carry
on through next winter, and the above
description of what may be done in the
way of colour blended with music may well
serve to direct the interest of many radio
experimenters who are looking for some-
thing new to try out, until their more
normal activities are regained.

Changes in components may be tried out
to obtain a different control and chromatic
balance—while various combinations of
colours—more than three if desired—may
be experimented with.

If a non-technical record enthusiast can
link up with a radio experimenter both
will derive great enjoyment from well-.
planned home recitals run on theatre lines,
with due credit on the programmes to the
¢ Musical Director " and *“ Stage Manager.”’

In Memory of Sir Walford Davies

AS a tribute to the memory of Sir Walford
Davies, the B.B.C. is inaugurating a

fund to endow a bed in Charing Cross

Hospital, London. :

Placed as it is in the centre of London,
near the Temple Church and Savoy Hill,
where Sir Walford Davies worked for many
years, this hospital - has been associated
with the B.B.C. since the early days of
broadcasting and already contains beds
endowed in memory of the Very Rev,
H. R. L. (““ Dick ”’) Sheppard, and Mr. J. C.
Stobart (the B.B.C.s first Education
Director), and a cot endowed by the B.B.C.
Children’s Hour. ~ It also contains four
Sir Henry Wood Jubilee beds for

musicians.

The cost of endowing a bed in perpetuity
is £1,000, and listeners who have enjoyed
Sir Walford Davies’ broadcasts are invited
to contribute to the fund. If sufficient
money is received, more than one bed will
be endowed. .

The death of Sir Walford Davies, in
March last, took from listeners one of the
most vivid of all broadcasting personalities.
Since 1924, millions had heard his talks
on secular and church musie, and it is
felt that numbers of these listeners will
gladly share in the tribute to his memory.
Contributions should be addressed to Sir
Adrian Boult, B.B.C., London, W.1, and
envelopes should be marked: *‘ Walford
PDavies” in the top left-band corner.
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- Radiolocation

A Brief Account of the Wireless Means of Locating the

a conference held recently at the
Air Ministry, Air Chief Marshal
Sir Philip Joubert revealed that one
of the *‘mysterious” devices which is
countering the night bomber is radioloca-
tion.  Although its development began
years before the present war, it has remained
a secret until now; in fact, it largely
contributed towards the success of the
R.AF. during the Battle of Britain last
September.

Radiolocation is not a new departure in
radio science but the application of existing
knowledge. The urgent need of the R.A.F.
to have early knowledge of impending air

Presence and Position of an Approaching Enemy Aircraft

.AT

This system makes it largely unnecessary
to maintain standing patrols of fighters,
saving the country immense expenditure
on petrol, engines, wear and tear on aircraft,
and also has relieved the tremendous
strain on personnel which otherwise would
have been unavoidable.

Trained Personnel Wanted

Under the impetus of war the system has
develeped rapidly, and the experiment
that started six years ago is now a huge
organisation constantly growing. The
scientists are making improvements, and
the manufacturers are keeping pace, but

S

X Air Ministry Photograph. Crown Copyright Reserved.
In an R.A.F. operations room, where radiolocator messages are plotted on large table maps.

attack resulted in the conversion of a
laboratory experiment into a vital weapon
of war. One man, Mr. R. A. Watson
Watt, visualised the great possibilities
of the new device. He is now scientific
adviser on tele-communications at the
Ministry of Aircraft Production, and in
1935 he headed a team of brilliant scientists
whe worked with him on the problem from

the start. They got together a team of

clever young men and worked for
months in absolute secrecy until they were
able to show that radiolocation was a
proved reality. Experiments went on
continuously for four vears.

As war became imminent their efforts

- were intensified, and so urgent did the need

for radiolocation become that they made
themselves the first series of radiclocators
to give warning of the approach of German
aircraft.

How It Works

Briefly, this is how the radiolocator
works: Wireless waves, which are un-
affected by darkness or fog, are constantly
radiated to act as a scouting medium far
beyond the limits of our shores.

If a solid object such as a ship or aircraft
is encountered it sends back a reflection.
Day and night distant outposts of the air
are ‘‘““manned’® by wireless electronic
Wa.tchmen, ready to flash tidings of the
enemy’s approach with the speed of light.

August, 1941

Mr, R. A. Watson Watt.

there is a shortage of trained personnel
to service the growing number of locators.
The three Services have been combed for
suitable men and women.

Dealing with the call for men to operate
the device, Sir Philip said it was a marvel-
lous opportumty for young men to ““ get
in on the ground floor’” of one of the most
remarkable developments of modern times.

Technical Civilian Corps

It has been announced by Sir Archibald
Sinclair, Air Minister, that a new technical
civilian corps is being formed to operate
and maintain the radiolocators. Skilied
men from overseas will be enrolled for work
here in the repair and maintenance depart-

- ments of the Navy, Army and Air Force,

in a non-combatant capacity. Schoolgirls
and boys are to be trained for the radio-
locator organisation. They must be good
at physics and mathematics, and have
reached the school certificate standard.

Air Ministry Photozraph. Crown Copyright Reserved.
Girl telephone operators of the W.A.A.F. handling radiolocaior messages.



_ August, 1941

PRACTICAL WIRELESS

331

Detection Methods—

The Chief Considerations Which Govern the Choice of Detection
Systems, and the Advantages and Disadvantages of the Systems

AST month we explained, in fairly
general terms, how the three principal
systems of valve detection operate.

The systems are: leaky grid (sometimes
called cumulative grid), anode bend, and
diode ; there is also power grid, but this
is merely a modified method of using the
leaky-grid system.

To put the matter in its simplest form,
we could state that leaky grid is most
suitable for use in a small, “‘straight’’
receiver, in which sensitivity is of first
-importance ; that anode bend is seldom
‘used in receivers nowadays, although it is
useful for valve voltmeters; and that
diode detection is best in a large receiver
where there is a good deal of amplification
prior to the detector—or second-detector—
stage.

It must be appreciated that although the
diode is capable of dealing with consider-
ably larger signal inputs than are either of
the other methods, and although it can
also give a much higher output, it is
comparatively insensitive. Additionally,
since it passes current, the current being
drawn through the preceding tuning circuit,
it provides a fairly heavy damping effect.
In a superhet, where the frequency applied
to the second detector is lower than the
signal frequency, this damping is not of a
serious nature.

Sensitivity of Leaky Grid

The leaky-grid detector is by far the
most sensitive, chiefly due to the fact that
it provides useful amplification as well as
acting as a detector or de-modulator. It
operates on the straight portion of the
anode current-grid volts characteristic,
and this explains the good amplification
which it gives. Admittedly, this type of
detector draws grid current, so damping
the tuned circuit. But the current is not
as high as would normally be drawn by a
diode. Moreover, the damping -caused
by this grid current can be more than
counterbalanced by the use of reaction ;
as many readers will remember, the effect
of reaction on the grid tuning circuit is
that of negative resistance, so that it
compensates for losses in this circuit.

Handling Capacity and Distortion
The only important disadvantage of
leaky-grid detection is that the detector
is fairly easily overloaded. That is why it
is not suitable for use after a number of
H.F. or LF. stages. As we saw last
month, if the grid voltage (provided by the
signal) swings to the left of the botfom
bend in the characteristic curve, distortion
takes place due to a combination of
grid-leak and anode-bend detection, which

causes “ flattening >’ of the anode-current

curve. .

This can be overcome by increasing the
anode voltage, and modifying the values
of grid leak and condenser, go that the
characteristic is moved farther to the
left, or negative side.” That is precisely
what is done in power-grid detection. It
should be made clear in passing that the
altered values of grid-circuit components
does not affect the position of the character-
istic, but merely alters what might be
described as the time factor of that circuit.

Previously Described
Anode Bend

And now we can look at anode bend
from a more practical angle. On first
thoughts it would seem to offer an
advantage in that it does not damp the
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tuning circuit, because no grid current is
allowed to flow. But since reaction cahnot
be used very satisfactorily with anode bend
(due to "the comparatively high-capacity
anode . by-pass condenser) the actual
damping—assuming. the leaky grid with
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Fig. 1.—An anode-bend detector used as a valve volt-
meter. If used in a receiver, an anode load would
be required and the anode by-pass condenser should
have a lower value—not more thari 002 mfd.

reaction and the anode bend without—is,
in effect, no less than with leaky grid. In
a ‘‘straight’’ receiver in which reaction
was not used, and where there was
appreciable amplification = before  the
detector, the anode-bend detector would
show to advantage. But as far as receivers
are concerned, this is just about the only
case in which anode bend could be said te
be preferable to the
other methods,

It has often beer:
stated that anode
bend gives less dis-

that the standing anode current is zero, and
that it does not damp the tuned circuit.
Since the standing anode current may
be reduced to zero, any change in current
due to the application of an H.F. voltage
to the grid can be measured on a sensitive
milliammeter with a small full-scale
deflection. Fig. 1 shows a typical valve-
voltineter circuit where a potentiometer is
used to control the bias voltage; in

-practice it may be sufficient to use simply

a tapped G.B. battery unless a high degree
of sensitivity were required such that the

-valve were biased back just to cut-off

and not beyond that point.

Bear in mind that automatic bias could
not be used, because under no-signal
conditions there would not be any. anode
current to give the required voltage drop
across a resistor in series with the negative
TAT. lead. .
Component Values for Leaky Grid -

Now we can consider the circuit require-
ments for different types of detector.
Fig. 2 shows a grid-leak detector with
reaction, and the component values in-
dicated are those guitable for an all-wave
receiver, If the set were required for
shoit-wave reception only, it would generally
be better to reduce the capacity of the
grid condenser to .0601mfd., and to increase
the value of the leak to about 5 megohms.

‘It will be seen that the leak is returned

to L.T.+, which is most usual ; with some
valves the negative L.T. connection is to
be preferred. For a °‘ hot-stuff’’ short.
waver it is still better to join it to the
slider of a potentiometer (25 to 100 ohms)
connected across the L.T. leads.

Since we obtain a fair amount of ampli-
fication from the valve the most suitable
type is one with a high amplification factor
and fairly high mutual conductance. For
battery valves, a mutual conductance in
the region of 1.5 mA./volt generally indi-
cates a good leaky-grid detector, whilst
for mains valves the corresponding figure
iz about 3.5 mA./volt. Detector valves
have a medium value of impedance—about
18.000 ohms for battery types and 12,000
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tortion than does
leaky grid, but pro- Ae or

vided that over- &£
loading does not
take place, such a
statement cannot be
completely substan-
tiated. @ As men-
tioned above, the
only really im-
portant use of anode
bend at the present
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ohms for mains types. These figures are,
of course, very approximate and vary
appreciably in different designs. It will
generally be found, however, that valve
manufacturers make one type of valve
which is specially recommended for leaky-
grid detection. In addition to having a
high amplification factor, fairly high
mutual conductance and medium im-
pedance, the clectrodes should be rigidly
constructed and supported so that vibra-
tion, which causes microphonic noises,
iz eliminated as far as possible.

Load Resistance

The anode-load resistance should nor-
mally be three or four times the internal
resistance of the valve, provided that with
such a resistance it is possible to apply a
sufficiently high voltage to the anode. As
a rough approximation, a voltage of 60 for
a battery valve and 100 for a mains valve
can be considered as satisfactory.

Regular readers will remember that we
have often recommended the use of screen-
grid or pentode valves as leaky-grid
detectors. These have the advantage that
very smooth reaction control is made possi-
ble by supplying the screening grid through
a potentiometer. The principal objection
to these valves is that it is impossible
to provide a sufficiently high anode load,
and a compromise has to be made. The
method of operation as a leaky-grid
detector can be considered as fundamentally
the same as that of a triode.

Valves for Anode Bend

For an anode-bend detector, it seems
fairly obvious that we require a valve with
a pronounced bend toward the bottom of
the curve. It is found that the best type
is one with a high amplification factor
and high internal resistance. As there is
little call for anode-bend detectors at the
present time it may not always be possible
to choose an ideal triode, and there may
be a definite advantage in using a screen-
grid or pentode type. The circuit given in
Fig. 1 applies in its general form to a
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receiver detector, although it would require
an anode load of high resistance (or im-
pedance if a choke were used). Here again
there is some difficulty in providing a
sufficiently high load without cutting down
the applied anode voltage very drastically,

* .
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Fig.3.—A very simple form of single-diode circuit,

where the diode is used for second detection and

autematic volume control. It is often desirable to

include an H.F. stopper resistance in the lead to
the grid of the L.F. valve.

and a compromise has generally to be
made.

The Diode Second Detector

There are so many arrangements of
diode detector that it is scarcely possible
to give even a typical circuit, although
the fundamental circuit shown in Fig. 3
indicates the main points. A single diode is
shown, and a portion of the rectified voltage
is tapped off, smoothed through a resistance-
condenser system and applied to preceding
variable-mu valves as automatic-volume-
control bias. As we have pointed out, a
large output is possible if there is sufficient
input, and, therefore, an ample D.C.
voltage can be developed for biasing pur-
poses. The .5 megohm resistance, shunted
by a .0001-mfd. condenser, acts as the
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main load for the diode, while the .1 megohm
resistor and a second .0001 mfd. condenser
act as decoupling or as a ‘‘stopper”’
arrangement to keep H.F. out of the L.F.
cireuit.

It is customary to use a potentiometer
as the main load resistor, so that a variable
low-frequency voltage can be applied to
the following L.F. valve. In other words,
the potentiometer load resistor also acts
as an L.F. volume control.

This simple A.V.C. arrangement is not
entirely satisfactory in practice due to the
fact that a negative bias is applied to the
preceding variable-mu valves when even
the weakest signal is tuned in. It is there-
fore desirable to introduce a fixed opposing
voltage so that A.V.C. bias is applied only
after a certain pre-determined signal level
has been reached. We cannot go fully
into that matter here, since it is rather
outside the scope of the present article.
It has been dealt with in previous articles
on A.V.C. Neither is this the place to
discuss the many practical methods of
using double-diode-triode valves for such
purposes as quiet, amplified and delayed
A.V.C. All of these are, however, develop-
ments of the simple system which we have
outlined.

Reception of C.W.

Before leaving the subject it is worth
while pointing out that a diode is not
normally the most suitable form of detector
or second detector for use when C.W.
reception is required. In fact, for that
purpose it is hard to beat the leaky-grid
type, either with reaction or with a separate
heterodyne oscillator. A separate oscil-
lator could be used along with a diode,
but since only ’phones are normally used
for C.W. a small detector input is sufficient
and therefore the grid-leak detector is the
most practicable. For a ‘‘ communica-
tions >’ receiver, however, which is required
for telephony and C.W., and for both
speaker and 'phones use, the diode may be
preferred, along with a separate hetero-
dyne oscillator.

Broadcasts

URING the first year of the war the
School Broadcasting Programme was
planned from term to term. For the

school year 1940-41 the B.B.C. returned
to the practice of planning on a yearly
basis, and last July a brief Annual Pro-
gramme was issued. Despite air raids and
the intensification of war-time econditions
throughout the country since then, the
School Broadcasting Service has been
maintained without interruption. For
1941-42—the third “ educational year’’ of
the war—the programme is again planned on
a yearly basis.

The News Commentary for Schools.
which is broadeast daily from Mondays to
Fridays, gives background information to
the news, and it has proved popular with
schools and the general public alike. Con-
sequently, it has been decided to continue
it in the intervals between the normal
school broadcasting terms and it will be
broadcast on every day of the year (exclud-
ing Saturdays, Sundays, and possibly
Christmas Day and Boxing Day).

During the three school broadcasting

terms, which extend over thirty-five
weeks, in addition to the daily News Com-
mentary, thirty broadcasts a week are
intended for children of varying ages and
in different types of school. The broadcasts
vary from ‘ Music and Movement’’ and
“ Let’s Join In,”’ intended for infants, on

to Schools

the one hand, to such series as °‘ Inter-
mediate French,”” ¢ Talks for Fifth Forms’’
on ““ Science and the Community’’ and
*Talks for Sixth Forms,”’ intended for
senior secondary school pupils, on the
other. Between these two extremes are
ten series intended for children in junior
schools, eight for children in senior schools
and six intended for a wide range of children
in both junior and senior schools. Most
of the main subjects in the school curri-
culum figure in the programme.

Concert Series

In the Orchestral Concert series on Friday
afternoons, a half-hour concert by one of
the B.B.C. orchestras will be given every
third week and the intervening weeks will
be devoted to illustrated talks on the princi-
pal work to be played at the next concert
and on its composer. The ** Music Making *’
broadcasts are also to continue. Science
will be represented by three series—
*“ Nature Study,” for juniors; a series on
“ General Science,”’ for seniors; and the
well-established series entitled ‘‘ The Prac-
tice and Science of Gardening,”” in which
experts talk on the gardener’s practical
problems, the science behind them and the
wider problems of agriculture.

With so many town children evacuated
to the country the special series for rural
schools on Tuesdazys, called * Country

Work and Country Ways,”” is likely to have
a special appeal. These broadcasts are
designed to encourage children in rural
areas to look about them with a new inter-
est and undertake project work on all kinds
of things affecting life and work in the
country.

Physical training broadcasts (two series)
will continue for the benefit of schools with
limited facilities for work on this subject,
and the weekly  Current Affairs”’ talk
will be given for children in their last year
at school.

Talks on Ametica

America has an important place in the
schools programme. The Senior Geography
broadcasts, for example, will have the
general title: *“Making the Americas,”
and in the Autumn Term they will deal
with Canada, Newfoundland and the West
Indies ; in the Spring Term with the U.S.A. ;
and in the Summer with Latin America.
American history will be one of the threads
in the Senior History series on Thursday
afternoons ; and in the Autumn Term on
Friday afternoons will be a series under the
title, *“If You Were American.”> The
seripts of these broadecasts will be prepared
by Nora Waln.

The B.B.C.’s Annual Programme of
Broadcasts for the year 1941-42 is now
available and teachers may obtain copies
on appfication to the Secretary, Central
Council for School Broadcasting, Bedford
gog‘;agle for Wome¥, Regent’s Park, London,
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The Brains Trust

EADERS by this time aré aware of my
unchangeable and unchanging views

on crooners and jazz. Now I have another
complaint to make regarding the B.B.C.
programmes, and it concerns that fantastic
item known as the Brains Trust. Among
others, Joad and Huxley contribute to

what is supposed to be an entertaining:

radio feature. I do not know who selected
this title, but I do suggest that it is just a
trifle vmnglonous, with just a soupgon of
braggadocio, for thege gentlemen to consider
themselves as being necessarily brainy. -1
do not question their qualifications in their
respective spheres.” As 1 am without
experience of them I am prepare@ to accept
them, What I now wish to impart is that
their broadcasts do not lead me to guppose

" that they are brainy. T Ero grammes

coming under this headmg which ] have
heard to date consist chiefly of their answers
to specific questions of which they have not
previous intimation. Their answers are
spoutaneous. Now, in the ordinary way,
one would be led to believe that an item
with the highfalutin title of the Brains
Trust would contain at least something’
indicative of brains or some question which
was answered in a manner which left no
room for opinion or doubt.

The questions and the answers which I
have heard border on the ludicrous, the
answem pm‘tlcularly bemo merely expres-
sions of opinion; with many of them I
pntirely disagree, and in any case I could
find many other answers equally valid,
bqually empirical, and which take extreme
licence in the realm of vaticination. Here is
an example of the style of question I heard :

. “ WHy does a man pull a face when exerting
himself, as when using a spanner ?’° The
answer was that centuries ago a man pulled
faces to frighten -his enemies! Another
question : * Why is it that there is no
fruit coloured blue ? '’ and another *“ What
is love ?°’; a further example of this
exhibition of great brain power: *‘If
sciéntists were in charge of the world would
they effect an improvement ?°° The answer
to most of these questions was yes and no—
and, of course, there could be no positive .
answer to any of them, for the answers
are matters of opimion and could be debated
till the crack of doom.
These questions do not dlsplay any show
of brains in_their answering, and you do ~
- not neéd to bring a Joad or a Huxley to
the microphone to answer them. As
- tmﬂmg yet amusing drowsy drawing-room
back-c] chat the wm%ld pass, and a better
title for the broadcasts would be *The
Idle Half-hour,”” “You Won’t Agree;”’ or
. “Passing the Time Away.”’
. Wrong or Right?
: IF the B.B.C. wishes to run a real brains
trust it should propound questions
capable of positive answess. There are
always questions which cannot be answered,
or if answered by conjecture leave the use-
ful loophole that those supplying the

answer cari never be found wrong—nor
Any “schoolboy -

right* for” that matter.
* can ask tomfool questions, such as “ Why
is water wet 1’ and eaech can saply the
tomfool answer. The B.B.C. should not,
therefore, elevate these .trifling matters to
the brainy level, nor seek, to give them a

By Thermion

brainy cachet by inviting professors to
answer them. Alterna,tively, such pro-
fessors. should be given questions which
would give them a chance of exhibiting
their brdins, -as distinct from using their
ability to make amusing guesses. Profes-
sors, a8 a general rule, are not brainy.

They have exhibited a mental retentivity
in absorbing a large amount of the world’s
heritage of knowledge, of facts discovered
and set on record by really brainy people,
guch as Euclid and Archimedes.

What are Brains?

T course, I realise that this raises the

whole questlon of what are brains ?

It is not the prerogative of the academician,
for poor people without the advantage of‘
,university education have produced by far
“the bulk of our scientific inventions, our
aeroplanes, our locomotives, our transport
system, our watches and clocks, our wireless
receivers; glass, pottery, weaving pro-
cesses, and so on. Very, little indeed has
emanated from professors. On the other
hand, professors write learned treatises on
Socrates and Virgil. They conjecture upon
how the world began, and other matters
which remain conjecture. They will burst
open the tombs of the Pharaohs, and tell
you the age of the sarcophadi. Is this an
exhibition of brains? Like Joad and
Huxley I will leave the. question un-
answered. I leave open the columns of this
journal for Huxley and Joad, Campbell
and Haldane to provide the ‘answer.
am willing to wager that they cannot
provide ant exact answer to it. In this, of
course, they will be erring in good com-
pany, for 1 similarly cannot provide an
answer. Here, however, are a few questions
for inclusion in their next idle half- hour.

®ur Roll of dDerit
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Why has war consistently become more
terrible ?  Why docs a ball roll down hill
ipstead of remaining stationary ? Why do
listeners like crooners and jazz ? Why do
women wear carnival hats in the street ?
Why should not a woman disport herself
in her nightdress, and not object to doing
80 in her bathing costume ? Why does the
cock crow when the hen delivers the goods ?

. Why do gentlemen. prefer blondes, or do
they prefer blondes ? These are but a few
of the questions which I require the Brains
Trust so-called to answer. So, Messrs.

- Huxley, Haldane, Campbell, Joad and Co..
would you kindly note my address, and lct
me have an answer to the questions mot
later than the 28th of this month, please ?
Thank you so much.

* Talking-paper ”’

NOTICED recently that a method for

the reproduction of sound on paper,
invented a few vears ago by a Russian
scientist ‘named Skvortsov and perfected
after his death by a group of his colleagues,
-has been put to industrial use by the
foundation of the first phono-paper factory
in Moscow. Opened in December last, the
factory produced in th:i,t month 5 million
feet -of °* talking-paper”’ (so named by its
inventor). This year the factory is expected
to produce 330, million feet of “talking-

PeTalkmg'paper can be played on an
ordinary radio recelvmg set which has been
adapted for this purpose by a group of
Russian engineers. Paper thus promiscs,
in the near future, to replace such relatively
‘expensive . materials as graphite and
celluloid for sound recording.. A phono-
paper roll can be sold at one-fifth or one-
gixth the price of a corresporiding number
of phonograph records.

. “Talking-paper’ has a number of
advantages over the common sound record-
ings now available. For example, a roll of
“ talking-paper *’ can be played thousands
of times without the quality of the sound
~deteriorating, whereas an ordinary phono-
graph record can be used only 60-100
‘times. Moreover, should the tape be
accidentally torn, it can easily be repaired
by gluing.

Skvortsov’s method is very simple : the
sound waves, inscribed by the wusual
methods on a film; are printed and
duplicated on ordinary paper. To reproducc
the sound a ray of light is thrown on to =
photo-element in a light stream of varying
intensivity. The photo-element transforms
the light wawes into electrical waves, which
in turn are transformed into sound waves
by means of a wireless amplifier. _

A New Vest-pocket Book

WIRES AND
WIRE GARUGES
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~ PA EQUIPMENT—4 *

) Further Notes on the Design and Workiné of Amplifiers -

HE next link in a P.A% installation

. after the microphone and mixer

. amplifiers described. in the last
article will depend upon the output of the
equipment. In a small installation having
only some 20 to 30 watts output a single
amplifier unit comprising one or two low-
gain, high quality L.F. stages feeding into a
€O of valves of the KT66 type in push-
pulliwould suffice, but in order to survey
all thé equipment in a modern P.As instal-
lation v%‘will review the design of a large
rack with &, total output of some 400 to 500
watts.

Before the input of such an installation
can be effectively loaded, the signal from the
microphone and mixer units must be con-
siderably amplified, and this is carried out
by ‘“driver’’ stages situated on the same
rack as the output unit.

Driver- Amplifiers

The driver amplifier increages the signal
voltagesto a valuelargeenough to *“ swing’
the grids of the large output valves which
-are employed in big ipstallations. For this
reason the amplifiers are sometimes referred

- to among P.A. engineers as *‘ swingers,”” A
typical driver amplifier would comprise a-
medium impedance input valve of the
MHIA type which would be resistance-
capacity coupled to the pash-pull input
transformer feeding two power valves of the
PX4 or PX25 class.

The output transformeg, of. this driver
unit would be the push-pull input trans-
former of the final stage comprising the
250 w. or 500 w. valves. .

For rapid fault finding and also for general
maintenance tests the driver amplifier is
usually provided with its own milliam-
meter which could be guickly switche
.into the anode circuit of each of the valves
by means of a rotary switch or plugand three

. sockets so-that the anode currents can be
quickly measured. -

To obviate high potentials on the test

leads and to keep the meter out of the H.T. -

circuit where it might intrdlluce unwafted
coupling effects, the meteris connected in the
cathode or return-circuits where, of course,
it will be just as effective but only subject
to low voltages.

The driver amplifier will contain its own
mains transformer and H.T. supply cireuits
so that it is entirely self-contained and may
be easily withdrawn from its place in the
rack to be replaced by a spare amplifier if
desired. .

Audible Monitoring

Tt is often arranged to have a pair of test

in the headphones it can be determined
whether the signal is reaching the driver
amplifier or whether, having reached it, it
has become lost by some disconnection in
the amplifier circuit. .

The signal from the driver amplifier is fed
to the grids of the large output valves.
Whereas the design of driver amplifiers
follows domestic receiver and gramophone
record reproducer practioe except for more
liberal spacing and guality of components,
the design of large output stages dissipating
hundreds of watts calls for many precautions
and interesting circuit arrangements which
are worthy of detailed consideration.

cr.
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For example, in many large amplifiers

. the dust covers at the rear of the rack are

of the type which make contact with the
sockets when the cover is in position, thus
completing the latter part of the cireuit,
generally an H.T. cireuit. When the covers
are withdrawn the circuit is broken and
thus the possibility of shock to the operator
is prevented. . ’

~" Where there are several dust covers, such
as there may be in a tall rack comprising
several units, each dust cover would be
fitted with plugs and sockets and the mains

“supply to the input to the whole rack would

be fed in seéries through all the plugs and
sockets so that directly one of the dust
covers was removed the maing supply would
be broken. - )

Transformers
In large installations, even when specially
designed for a particular job and not made

sockets which are wired up across the input up from a number of standard units fitted
to the amplifier so that headphones may be to a rack, marty separate mains trans-
plugged in for audible monitoring of the formers will be used to supply the various
incoming programme. Thisis desirable when stages of the amplifiers. It would not be
fading from one source-of input to another an economical proposition to build one
80 a8 §0 be able to turn the volume control - large transformer with dozens of various
down to zero on the amplifier while the windings for EH.T., H.T., G.B., L.T., etc.
change is being made. Once the required, By making each function of the amplifier
programme has been selected and brought dependent on its own transformer, wiring
up to the correct strength by the mixing or is simplified, replacement is easy and far
fading units, the master volume control on _less expensive in the event of a breakdown

the driver amplifier is rotated to a pre-
determined position found by experience
which provides the desired volume level

and the first cost fs smaller.
_Instead of a bulky transformer with
exceptionally high quality of insulation

from the loudspeakers. / . throughout, only one or two smaller com-
. Of course, the inclusion of a test socket in ponents for the output valves need be built
the driver amplifier is also very useful for to such a high specification; the other
quickly ascertaining where a fault lies when transformers conforming to more usual
a breakdown occurs which is of a type standards. e
. which will give no indication by a change of In amplifiers employing very large output
readinig on the milliammeter. By plugging valves the grid bias potential is generally

v
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‘supplied by a separaté'supply comprising

its own mains transformer and rectifying
valve. The anode voltages for large valves
is often anything from. 1,000 v. to 3,000 v.,
and the grid potentials are correspondingly
high, and it will be appreciated that should
the bias supply fail, severe damage could
occur to the output valves and their asso-
cidted components. It is therefore arranged
that should the "bias circuit become in-
operative a relay comes into action and cuts
off the H,T. supply to the output valves.

Bias Potentials
In order.to obtain®balanced operation
the output valves the bias potentials are

applied to the grid cireuit of each valve

via a potentiometer, which may be adjusted
until each -valve is supplying the same
anode current. ’
Apart from lack of bias a positive poten-
tial applied to the grids would be disastrous,
and as this state of affairs could occur with

a very large signal input which was greater

than the value of the negative bias applied,

precautions are taken that prevent the
grid ever becoming positive. One way

of accomplishing that is to connect a

double diode valve so that one of the diodes

is connected to one of the grid ecircuits
and the other diode connected to the
remaining circuit of ‘the output valves.

Thus, should the circuits ever become

positive the diodes connected to them will

also become positive and the diode valve
will draw current which will pull down the
voltage to a negat#ve or neutral value.

‘G.B. Circuit Precautions

The method by which the H.T. circuit
may be controlled by the G.B. supply is
to have % ‘relay across the G.B. supply
go that as long as current is flowing through
the relay from the G.B. supply circuit the
contact of the relay will be held in a
position that allows the mains supply to
reach the H.T. transformer. -Should,
however, the G.B. fail, the current throngh
the relay windings will cease and the
contact will fly open through the action
of a spring and thus break the H.T. supply.
Incidentally, this arrangenient also auto-
matically safeguards the amplifier in the
event of the mains supply failing, as the "
relay would open and wpuld not close
again until the G.B. circuit and the other
circuits of the output stage had been put
into operation again after the breakdown.

The H.T. supply for high voltage circuits
is generally derived from mercury vapour
rectifier valves. . These gaseous rectifiers
operate with quite a bright blue glow due to
the ionisation of the gas molecules and
require special treatment where large
currents are to be drawn. from them. If
the H.T. voltage is applied -to the anode
of the valve at the same time as the filament
is switched on, only a low current of some
60 mA. may be drawn from the valve.
If a greater load is put upon it the filament
disintegrates, causing a very short life.

- If, however, the filament is allowed to
heat up first before the H.T. ‘potential is
applied to the anode, then the special.
coating of the filament will emit-due to its
own properties, and a muchsheavier current
of some 250 mA. may be safely taken from
the valve. ' o°

Del&ﬂfﬂlve .
- With potentials of some 1,000 v. and

2,000 v. at 100 mA. and more, as would
be required for a large 200 w. or 400 w.
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amplifier, the H.T. must be switched on
only after the filaments of the rectifiers

have thoroughly warmed up the coating °

to obtain the layer output and the proce-
dure is autdmgatially attended to by what
is termed a delay valve. This device is
encased in a glass envelope and has the
appearance of an ordinary valve, but the
internal assembly is as shown in Fig. 1.
First there is the filament “*F,”” which
heats a bi-metal strip “8.”’. Now, when a
length of metal is heated it will expand,
but all metals do not expand at the sae
rate for the same amount of heat applied
t0 them. - Therefore, if two small strips
of dissimilar metals are clamped tightly
together and then heated they will buekle
when. they try to expand and thus we
obtain a movement - génerated by heat.
This movement of a bi-metal strip has many
applications in all spheres of engineering.
In our present considerations the bi-metal
strip ‘S’ in Fig. 1 causes'the contacts C1
_.and C2 to come tpgether. By comneeting

an electrical circuit “between these two .

electrodes in the delay valve we obtain a
delay action on the circuits connected to
the valve after a lapse. of a few seconds.
Naturally, only a small current can flow
through the contacts C1 and C2, but quite
sufficient can be obtained through a suitable
circuit to actuate a relay which will in turn
operate a large contactor switch which can
control the mains supply to the H.T.
transformer of the amplifier.

H.T. Supply Transformer

It will be noted that the H.T. supply
transformer is an entirely separate com-
ponent and has no L.T. or other Secondary
windings. The L.T. supply for the filaments
of the mercury-vapour rectifiers is obtained

by anotherseparate transformer, thus giving -

independent control. .

. Reverting to our consideration of the
delay valve, the delay pefiod depends, of
course, <upon the heating of the metal

strip, and this depends in turn uponthe heat

generated by the filament.  Therefore by
means of a variable filament resistance we
can control the delay time by adjusting the
.current flowing through the filaments and
thus have either a fast or slow action.

If the voltage across the filament is made
low it takes longer-time for the filament
to heat the strip to the point where it
buckles so. that a long delayed action is
obtained. Forthe controlof mercury-vapour
rectifiers a period of about 45 seconds is
generally allowed for the filament of the
valve to reach its maximum efficiency,
and after this time the delay switch will
come into operation and H.T. will be applied
to the anodes of the rectifier valves.
Bridge Circuit

Often four of these valves will be used
arranged in a bridge circuit to supply a
voltage of some 2,000 volts, It is so
arranged that directly the H.T. contactor
switch is pulled over {y the action of the
relay circuit, the filament circuit of the
delay valve is broken, so that should ever
the mains supply to the amplifier be cut
off the delay action will automatically
come_ into operation again when the
mains sapply is reconnected, thus making
the whole procedure automatic. :

D.C. for operating the relay and delay
valve circuit is obtained from the grid-
bias supply and Fig. 2 is a typical circuit
which will enable the above description to
be followed -through more easily.

In this circuit, T1 is the H.T. supply
transformer connected to the arrangement
of mercury-vapour rectifiers. It will be
seen that the primary of this transformer
is not connected directly to the mains

- supply,. but goes first to the relay and
contactor switch contaets 4 and 6. The
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mains supply is taken to contacts 5 and 7
of this switch, but as shown in Fig. 2 the
contacts are open so that there is no con-
nection between T1 and the mains supply.

T2 is a separate transformer supplying
L.T. for the filaments of the mercury-
vapour rectifiers and is permanegly con-
nected to the mains supply within the
amplifier,

Finally, there is T3, which provides
H.T. and L.T. for Vi, This may be a
normal 350-0-350 rectifier valve giving
the necéssary potentials to potentiemeters
(not shown) in the grid circuits of the out-
put valves. An extra winding on this trans-
former provides L.T. for the filament of the
delay valve, D.V.

It will be seen that one side of the
filament circuit for this valve ia via VR,
which is thé control. that determines the
period of the delay action as already

described. The other side of the filament .

formers for many of the supply circuits bz
the various parts of large amplifiers, so tha!
individual control may be obtained, if
desired, quite apart from the technical
reasons related to constructional articles
given earlier in this series. | .

Apart from the protection afforded to the
mercury-vapour recfifiers by the action of
the delay valve, all the other components
in the H.T. supply circuits are safeguarded
against the application of an abnormally
high H.T. voltage.- This would occur
during the warming up of the output valves
during which time they would néf be
drawing their full amount of current, so that
with little or no load on the supply, the
voltage would rise to & dangerous value. .

. The arrapgement just described of a
relay action for mercury-vapour rectifiers
is not the only circuit that may be used, but _
it explains the general features of most
arrangements, ‘

CB+ v . 7
To Chassis Ct ~=1C2 }C3
and HJ;— ) %: T
. CK .
- MV N
C.8- =
Df/ Relay o
- 17 2Oy %
. S SIS e ;
.; [y S——a—
LT
-2 V/R
- -
~ \'
- ' r d '

Fuses

.

Mains
Switch

Fig. 2—How the H.T. supply‘in a large amplifier is controlled by a delay valve and G.B. circuit.

cireuit is via the contacts 2 and 3 of the
relay switch which are shown in their
closed position.

Smoothing Circuits

‘When the mains supply switch is closed,
the filaments of V1 and D.V. go into
operation. V1 and its associated smooth-
ing circuits Cl1, C2, C3, C.K. and R provide
the required G.B. valtage and the bi-metal
strip in D.V. starts to heat up. After the
delay period the strip buckles and the
contacts within the valve short across to
each other. Current then flgws from the
positive side of the G.B. circuit through
she relay to the negative side of the circuit:
The relay is 5o energised and pulls up the
contacts 2; 5, and 7. Contact 2 thus leaves
contact 3 and breaks the filament circuit
to D.V., but the contact goes over to con-
tact 1 so thaf, although D.V. goes cold and
its contacts open, the relay is connected
to the positive side of the G.B. circuit
by another route.. Thus the relay remains
energised with its contacts in the closed
position. :

At the same time a3 the above action has
been taking place, contact 5 closes on to
contact 4 and contact 7 ore to contact 6,
P.l?ol putting the mains on to the primary of

. it will be apparent from the above why
it is necessary to employ separate trans-

Sometimes a condenser is _charged
through a resistance across a meon lamp, .

~ which arrangement is rather like & time

base. When a certain voltage is reached
across the condenser, the neon lamp “ fires
and the rush of current through the lamp
from the condenser is made to actuate the
relay controlling the H.T. circuit,

In other methods, a clockwork mmechanism
is get in motion when the mains gupply is
first connected, and the mechanism operates
t?e H.T. switch after a predetermined lapse
of time.

Full-wave Rectifiers
- For amplifiers requiring H.T. voltages
up to about 500v., owdinary full-wave
rectifiers may be employed, and these
require no special switching arrangements
as do the mercury-vapour type of ha]f-yave
,rectifiers. .
Where an installation calls for a certain
amount of power not very much in excess
of a small standard amplifier, two of these
smaller units, each feeding s number of
Sﬁe&kEI‘S, will often prove less expensive
than going to a higher power single unit
amplifier with its more complicated safe-
guarding devices. This point, however,
comes more under the heading of planning
installations, which will be the subject of
articles later-in this series. ;

(Continued in col. 3, next page)
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* Listening on the Short Waves

Stations Heard During Twelve Hours' Listening on the Short Waves
By R. LAWTON

HORT-WAVE listening  appears to
have become very popular since the
war began, because people find it

an additional entertainment to listen to the
opinions and programmes of other nations.
. However, the shortage of information
concerning short-wave stations, when and

where they can be heard, etc., seems to ‘be *

causing many listeners much disappoint-
ment, and on many occasions recently I
have been asked by many people what
Stations a person should be dble to receive
on an all-wave receiver. In view of this
obvious public interest in short-wave

listening these days, I spent about twelve

hours on a recent Saturday, from 13.

to 01.00 (new B.S.T.), listening on the short-
wave broadcast bands, and made a note
of all the short-wave stations which I

considered: could be heard on any average -

all-wave receiver used in this country.
The following are the stations received, and
almost any short-wave listener should be
able to receive them, unless the receiver is
in a bad area, or reteption conditions very
bad. It should perhaps be mentioned that
remarks eoncerning- stations in Germany,
Italy, and other enemy occupied countries
have not been mentioned in this list for
wobvious reasons, but lack of such informa-
- tion is hardly likely to worry the ordinary
listener, -as the main ““tripe’’ broadcast
from such stations these daysis usually not
worth ™ listening to, unies§ perhaps for
laugh now and again, - - ;

48-49-metre Band

Until after 21.00 in the evening very little
was heard on these bands except for an

R4/5 signal in the afternoon from VQ7LO. .

Nairobi (Kenya Colony), on 49.31 m., and
SBO, Motala (Sweden), on 49.46 m., at R6.
After 21.00, SBO increased in strength to
R8, as also was a signal from HVJ, Vatican
City, on 48.47 m., closely followed by
Moscow (U.S.S.R.), on 49.75 m., at ‘R7.
By midnight several distant stations could
be heard; the best were WRUL, Boston
(U.S.A.), R5/6, on 49.67 m., WPIT, Pitts-
burgh (U.8.A.), R4/5 on 48.86 m., CHNX,
Halifax (Nova Scotia), on 48.94 m., and
CRCX, Toronto (Canada), on 49.26 m.,
both at R3/4.

41-metre Band

During the whole period of listening there
was nothing of any note worth recording
on this band, except for good signals from
two Daventry stations, GSW (41.49 m.), and
GRS (42.46 m.), both received at R7!

31-metre Band

This band proved more interesting, and in .

the early part of the listening period, VLQ,

Sydney (Australia), on 31.20 m., was heard
at RS, and VUDS3, Delhi (India), on 31.28 m.,
R5/6. Just after 20.00, OFD, Lahti_ (Fin-
land), on 31.58 m., and TAP, Ankara
(Turkey), on 31.70 m., were both received
strongly at R7/8." Later in the evening
WGEQ, Schenectady (31.48 m.),and WBOS,
Millis (31.35 m.), both in the United States,-
were heard at R4/5.

25-metre Band .

This band was the best and most interest-
ing of all and, in the writer’s opinion, many
interesting hours of listening can be spent

on this band alone. All signals mentioned .

were heard between " 18.00 and 22.00,
commencing with RNE, Moscow (U.S.S.R.),
on 25 m., at R6/7; SBP, Motala (Sweden),
25.63 m., R7; VLQ2, Sydney (Australia),
25.27 m., R5/6 ; VLQY, Sydney (Australia),
25.25 m., R4/5 ; Rabat (Morocco), 25.13 m.,
R6/7; WCBX, -Wayne (U.S.A.), 25.36 m.
R4/5; WRUL (U.S.A.), 2545 m., R6/7.
A weak signal from JZJ, Tokio (Japan), on
25.42 m. (R3/4), and an interesting English

news  broadeast, from Radio Brazzaville

(Fr. Eq. Africa), at R6 near 21.30, com-

" pletéd the results on this band. As'a matter

of interegt, the lattér station announces itself
as the Free French Radio Statien in Free
French Africa, and the wavelength is
25.06 m,

19-metre Band

_The first station to be heard on . this
band was Moscow (U.S.S.R.), on 19.76 m.,
at R7 around 13.30, and then the next
signals of any interest received were around
18.00 when the following three stations in
the U.8.A. were heard, WPIT, Pittsburgh
(19.72 m.), R5; WGEQ, Schenectady.

(19.57 m.), R5/6;  WCBX, Wayne (19.65

m.), R4/5. Later about 20.30 a further
U.S.A. station was received quite well
on 19.55 m., it was WRUL, Boston, at R5/6.

The 16-and 13-metre bands introduced
very little fo listen to, the only signal worth
mentioning was from WNBI, Boundbrook,
(US.A.), in-the afternoon on 16.87 m.,
at R4/5. .

In addition to the stations in the usual
short-wave broadcast bands, the following
six were alsoreceived outside the broadcast
bands, SUX, Cairo (Egypt), 38.14 m., R6;
Moscow . (U.S.S.R.), 39.76 m., R7; PMA,
Bandoeng (Java), 15.48 m., R5/6 ; HBQ,
Radio Nations (Switzerland), 44.94 m.,
R6/7; CSW7, Lisbon (Portugal), 30.80 m.,
R6/7; .and HS6PJ, Bangkok (Thailand),
15.77m. at R4/5. The receiver used during
this listening period was a commercial all-
wave type (seven valve), and the aerial was
an ordinary outdoor inverted I type.

Note.—All times given are in the new
B.S.T. (two hours ahead of G.M.T.).

‘French Evening Programmes

MANY people in this country who have
been listening with interest to the
evening programmes broadcast to France on
373 metres may have been unable, for the

last week or so, to receive these programfhes

at the accustomed times. The French news:
bulletin, hitherto broadeast at 8.15 p.m.,"

has ne™ been advanced to 9.15 p.m., DBST,
and the French Half-hour programme
has been advanced from 8.30 p.m. to 9.30
pm. DBST. In addition to the trans-
missions on the medium wavelength, the

programmes may be heard on the following
short-wave bands :

French News French Half-hour

Call Sign Metre Band Call Sign Metre Band
GSA 49 GSA 49
GSW 41 GSW 41
GRX 31 GRX *© 31
GSC 31 GSC 31
GSP 19 GSO 19
GSO 19 _GRU 31
GRU 31 GSN 25
GSN 25 N
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Output Transformers

It will be appreciated the® the output
transformers in large amplifiers have to
deal with quite high potentials across their
windings, quite apart from the steady D.C.
voltages of the H.T. circuit. There may
be anything in the neighbourhood = of
50 voltssacross the secondary winding and
the constructions of these transformers to’
-withstand all the necessary stresses and
strains make the components very expen-
sive. It is necessary, therefore, to guard
against excessive overload which could be
brought about by too high a signal input or
to the disconnectjgn of the load actross th
transformer secondary. :

A simple way of doing this is to arrange
a spark gap across the primary windings so
that the voltages at a predetermined value
will break down the resistance of the air
gap and cause a spark which, as it allows a
current to flow through it, will reduce the
potential across the windings to a value
within the specification of the transformer.
Sparking should never ocecur, but if it does,
the attendant will know that something is
wrong and should look round for a fault.’

Fuses

Quite apart from the various precautions
faken to safeguard components in the
amplifier, fuses will be fitted in all circuits
in which their- presence’ would safeguard

-the mains supply and the internal supply

circuits to the various units comprising the
rack.  For example, there may be two
10 amp. fuses, one in each of the mains
lead; a couple of 2 amp. fuses for the
driver amplifier; an H.T. fuse in the
secondary circuit of the H.T. transformer
both in the final output stage and in the
driver output stage.

/
o

Output Matching |

An important feature of a power amplifier
is the matching of the oytput stage to the
loudspeaker wiring network, but as this is
intimately bound up with cable impedances
and loudspeaker arrangements we will
consider the matter as a whole in a later
article,

Problem No.’ 422

OBERTS constructed a receiver of the H.F.
Detector, 1.F. type, using an' H.F. pentode,
in the flrst stage, and an L.F. pentode
in the output stage. Volume was controlled by
a variable condenser in the aerial circuit and by
the reaction condenser. Reception was satis-
factory on the [medium-wave band, but al-
shough chirps could be heard at the corect dial
position of the long-wave stations, a definite
telephony signal could not be formulated on this
band. Why was thls, and what is the best
remedy for the trouble ? Three books will be
awarded for the first three correct eolutions
opened. Entries must be addressed to The
Editor, PRACOTICAL WIRELESS, George Newnes,
Ltd., Tower House, Southampton Street, Strand, :
London, W.C.2. Envelopes must be marked
Problem No. 422 in the top left-hand corner,
and be posted to reach this office not later than
the first post on Monday, July 14th, 1941.

Solution to Problem No. 421

If the ipentagrid valve was oscillating, a definite
increase in H.T. current consumption should be
registered by short-circuiting the oscillator reaction
winding, or by shert-circuiting the grid leak of the
oscillator section of the valve.

4q(l;To correet solution was received for Problem No.
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~ Practical Hints

An Efficient Aerial Lead-in Tube
‘A LL that is needed for this lead-in is
an old porcelain inkwell, a piece of
glass tubing, a brass rod and four nuts.
Tirst, I bored a hole in the bottom of the
inkwell big enough for the rod to go
through, and screwed one of the nuts on
to the rod dntil it was about lin. from the
end. Then I slid the inkwell on to the
rod and screwed on the other nut.: Caré
must be taken when tightening this nut,
or the poreeBin will crack if too much
pressure is exerted. Then I slid the glass"

An cﬁa"cnt a;nal lead-in made from odds

and ends.

&x;t‘)ing ver the rod, which in my case was
in. lop§, and screwed a nut on the other
énd to 1 W? the glass tubing steady.—
D. Mare (Wellington). .

A Dial-lighting Arrangement

N a receiter of the communications

type, or any other employing a
separate switch for controlling the H.T.
supply, a single dial-light may be used to
indicdte whether H.T. and mains, or merely
mains, are switched on: Al that this
necessitates is to connect the bulb in series
with the mains lead. Now, with a set
which consfimes about 75 watts, on switch-
ing on the mains, the valve heaters only
will be in clrouit, and about 30-40 watts
will be used. . This theans that between
120 and 170 mA. will flow through the

4

bulb, which, being an ordinary flashlamp

Buld

“
u
&
&
a
©
T

I

Diagram of a.d:ml-purm dial-light.

buib, will only light at about half brilliahce.
When the H.T. is switched on,-the full
mains load is taken, and, in the example
mentioned, some 300 mA. will light the
“bulb to full brillianee. Thus, it 1s seen
by the brilliance of the bulb when the
H.T. is on. For sets consuming a larger
wattage, a low voltage, higher current bulb
must be used. The bulb also makes a good
mains fuse in this position, and gives an
idea of the consumption of the set.—C. W.
Craca (Oakbham). J

A Simple Pick-up

THE accompanying sketch shows a
- simple pick-up I have made from

odds and ends requisitioned from the scrap

box. To the diaphragm of an old earpiece
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THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE-
LESS’’ must have originated somelittle dodge
which weuld interest other readers. Why
not pass it on to us ? We pay £1-10-0 for the
best hint submitted, and for every other item
published on this page we will pay half.a.
guinea. Turn thatidea of yours to account by
‘endin&li_t in to us addressed to the Editor,
“PRACTICALWIRELESS,’’ Georgé Newnes,

., Tower House, Southampton Street,

, W.C.2. Put your name and address

on every item. Please note that every notion

sent in mdst be original. Mark envelopes

“Practical Hints.” enclose
Queries with your hints.

- SPECIAL NOTICE -
All hints must be accompanied by the |
coupon cut from page iii of cover

1 soldered the part A, which was taken
from a disused sound-box. The clip B,
made with a piece of thin strip brass, is
bent round the earpiece body, and clamped
with a small bolt and nut, as indicated.
The piece of wood- dowel, which fits into

_the end of the pick-ip arm, is attached

to the back of the earpiece by a long bolt
and nut, as shown. When completed, 1
To PU. on set.. Ole Sound
’ ’ Box

Soldered to
Oiaphragm -
A

3

" found this gimple unit gave fairly good

reproduction on both speech and music.—
E. Brrrox (Barrow-on-Humber).

A Novel Soldering Device
ROM a piece of copper tubing, about
}in. diam., a 6in. length was cut, one
end being pinched tight over the bhared
ends of a length of single flex. The pipe
was set in a wooden handle, and the wire

Copper Tubing
Details of a novel sgldering device.

the heat being instantaneous, and located
in the point of the carbon bit.—R. G. Guy

. (Truro):

Corner Insulator for Aerial Lead-in
AT one time, much attention was paid

to the aerial lead-in and its insula-
tion, and while this should be equally
important to-day, if consistent resuits are
to be expected, this matter is frequently

_overlooked. This is due to the high standard

brought out in the manner of an ordinary -

electric soldering iron. A ‘carbon rod was
taken from.a. torch battery and pointed
one end, then pressed into the free end of
the tubing, as indicated in the sketch.

To use the soldering bit, 4 or 6 volts is

taken from a transformer, or accumulator,

the wire conhected to positive, and a lead
is taken from negative and clipped, by
g}eans of a crocodile clip, to the article to
e soldered.
The speed and ease with which a set
can be wired with this device is remarkable,

COILS, CHOKES AND TRANSFORMERS, AND
HOW TO MAKE THEM.
Edited by F. J. CAMM.

5/-,0r 5/6 by post from Geo. Newnes, Ltd., Tower
House, Southampton Street, Strand, London, W.C.2.

of performance possible by receivers them-
selves, and the aerial is often quickly
erected with little thought for its insulation,
the lead-in. very often passing round a
corner of a building with only the covering
of the wire itself as insulation. Where this
latter method has of necessity been adopted,
it will be found that the simply constructed
corner insulator shown in the accompanying
sketch will prove very effective. ] N
"This ingulator takes only a tew minutes

to construct, and merely consists of three
glass test tubes size about 3in. by (}in.
dia., bound together in the form a
rough triangle by insufating tape, au
shown. The finished insulator is inserted
under the aerial g lead-in wire, the tension
of the wire itself keeping the insulator in
position. Provided that the glass tubes
are of a thick type, when arranged as
indicated they will stand up to a surprising
strain without fracture, but if it is thought
preferable, wooden rods, completely filling
each tube, might be used in place of the
corks.—R. L. GrAPER ((.'Jhelmsford).

Cork  f£nds

tnsolating Tape BN
nsulating Tape B )

Glass ks! Tubes

A neat corner insulator for aerial or
lead-in wire.
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YT HE questions of choosing a correct

transformer ratio and of deciding
upon the best connections for a
speaker frequently cause difficulty in the
minds of readers. In most instances the
questions are in respect of speakers which
are to.be operated remote from the receiver,
but to understand the matter it is best to
start by considering the factors which apply
to both built-in and remote speakers. As
most readers appreciate, the correct match-
ing a moving-coil speaker to the output
stage is of prime importance, and is governed
almost entirely by the ratio of the output
transformer ; this is generally built into
the speaker, ang may have primary tap-
pings to permit of the use of alternative
step-down ratios.

Exrension

Speaker \\\
HT -

- Fig, },—Connections for a P,M. speaker connected
to a triode output valve, and for an extension
speaker of .similar type.

Matching the Output

If we assame-the use of a good speaker
transfermer, we can take it that matching
is determined entirely by the ratio. This
ratio can be arrived at in a fairly simple
manner by dividing fhe optimum load
of the output valve -or valves by the

impedance of the speaker speech coil,"

and taking the square root of the result.
This  matter of taking the square root
must not be overlooked, since it makes a vast,
difference, as will be seen from an example.

- Suppose that a triode output valve is
used, and that this has a rated optimum
Ioad of, say, 10,000 ohms ; -suppose, also,
that the speech coil has an impedance of
12 ohms at 500 cycles (a low-average audio-
frequency). . The correct ratio for the
transformer required is therefore the square
root of 10,000 divided by 12. If we
divide we get approximately 830 as the

result, and the square root of this is 29, -

to the nearest approximation. In other
words, the transformer should have a ratio
of 20 : 1. It may not always be most
convenient to carry out the division before
taking the square root, since it may be
noticed that both numerator and denomi-
nator are-complete squares. Thus, if the
optimum load were 10,000' 6hms, and the
speech-coil impedance 16 ohms, it will he
seen that the root of 10,000 is 100 and.of
16,- 4. ' Therefore, we take the square
-root of each and then divide one by the
other ; in the example taken the required
ratio would be 25 : 1.

Impedance

It will have been noticed that it is the
impedance of the speech coil which we
have considered—not the D.C. resistance.

In some instances the D.C. resistance is "

given instead of the impedance at a certain
audio-frequency — generally between 400
and 100 cycles per second. In that case,
it is gemerally found sufficiently accurate
to consider the impedance as twice the
D.C. resistance. .

CONNECTING

- Methods of - Connecting Built-in "and Extension

Optimum Load

With the .average triode, or pair of
triodes, in push-pull, output is not normally
affected to any serious extent if the match-
ing is correct to, say, 70 per cent. at 500
cycles, but closer matching is desirable
when using some types of pentode and
tetrode if maximum efficiency is to be
ensured. In passing, it may be pointed
out that the.optimum load to be considered
in the case of two valves in push-pull is
twice that of either of the valves. Thus,
if two valves each having an optimum
load of 2,000 ohms were connected in
push-pull; the ratio of the output trans-
former would have to be found by taking
the overall optimum Joad as 4,000 chms.

Extension-speaker Connections

Fig.-1 -shows the usual connections for
a moving-coil speaker connected in the
anode circuit of an output triode.
connections would be the same, of course,
for a valve of any other type. Also shown
are’ the' connections ' for an extension
speaker. It will be seen that thisis parallet
fed by using the primary winding of the
transformer of the built-in speaker as an
output choke, and feeding the extension
speaker through a latge fixed condenser.
The earth connection to the extension

speaker may be made direct at a point

near to the speaker.

A practizal point abouf this circuit is
that the fixed condenser should be placed
as near as possible to the valve anode so
that the whole of the extension lead outside
the set is insulated ; that is so that should
the lead be earthed in any way the H.T.
supply could not be short-circuited.

The transformer of the extension speaker
should havea ratio similar to that of the
built-in speaker, although the matching is
not always criticali In- any case, most

. speakers specially made for extension use

have a transformer with a tapped primary,
so that a variety of ratios can be chosen
by moving one lead to different terminals,
by transferring a. wander plug to different
sockets, or by rotating a switch arm. The
optimum ratio can then be found by trial;
but it is more easily found if some idea is

Rece -
(HT+)

X9

——
4 - 8mtg

S -
Fig. 2.~How an energised M.C. speaker'is con-
nected so that the field winding may be used as a
smoothing choke. -
first gained as to whether the ratio should
be towards the ‘“high’’ or “low”’ end of
the scale.

Speaker Switching
When using an extension speaker it is

desirable, to be able to switch out of action
the built-in speaker, since this tends to

The -

and Tone

increase the output from the extension
speaker in addifion to ‘‘silencing’ that
which is not required and improving the
matching. This can best be done by
breaking the speech-coil circuit by means
of a switch, as shown by broken lines in
Fig. 1. Care must be taken in doing this,
since there are often only two very short
flexible leads from the Stcondary winding
of the transformer running direct to the
speech coil. It is important that any new
leads shall not interfere ~with “the free
' movement of the speech coil, and that
.the resistance of the new leads plus the
resistance of the switch contacts shall be
negligible. The importanee of the last-
mentioned point will be clear when it is
remembered that the total resistance in
the secondary circuit may be only a few
ohms, and that signal output will be lost
if any voltage drop occurs across-additional
circuit resistance. It is therefore best to
use stout flexible leads running to a good-
quality switch mounted near to the speaker
transformer.

One speech-coil lead should be unsoldered.
from the transformer secondary terminal or
tag and fitted to a new terminal which
should, for preference, be mounted oh a
small insulated strip attached to the trans-
former ; this is to ensure that speech-coil
‘movement is not interfered with. The

switch leads can then be taKen from the
transformer and from the new terminal: \

“necessary to

Items of
Batteries for the.Deaf .
THE Board of Trade recently announced

that arrangements have been com-~
pleted for the manufacture of an adequate.

‘supply -of high-tension batteries to meet

the needs of dedf persons who use hearing.,
aids. Owing to Service requirements -of
batteries. it has, however, been sfound
curtail considerably the.
number of different types of these batteries:
and manufacture will be restricted to an’
agreed range of standard. types. o

The new types have been designed to-.
cover the requirements of all existing
United Kingdom -makes of hearing aids.
which employ high-tension batteries, bmt-
it may be found that some instruments will -
need minor modification in order to accom-

‘modate them. No modifications will be re-

quired in the mechanism of any instrument.
. Users of hearing-aids are advised "to
communicate with the manufacturers of
their apparatus, who will inform them of
the most appropriate new types of battery
and of any modifications to their sets which
may be necessary.

Commercial Television in U.S.A.
IT is interesting to note that prominént
department stores are among applicants
for television stations in various parts of
America. This implies that retailers are
quick to realise the potential importance .of
television advertising to local audiences:.
At the start of commercial television, most
sponsored - programmes will be local in
nature, both in eptertainment content as
well as advertising value.
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THE SPEAKER
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_Broadcasting in War-time
t ROADCASTING as an ‘‘ instrument of
. war’ was dealt with recently by

‘Mr. F. W, Ogilvie, Director-General of the

‘BBC, in a talk to.India on the first
-anwiversary of the opening of the B.B.C.

-gervice in Hindustani.

*“ Over the greater part of ‘the world
to-day,” he said, * hroadoasting is an in-
«strument of war: is semething, that is,
+~which not merely reflects and deeenbes
mﬂxtary events, but helps to ghape- their
eourse,”” Mr. Ogilvie went on to say that
Friends from India often asked about the
-progress of war-time broadeasting in
Europe. They wanted to know how much
.people in German-occupied Europe listened
‘to British broadcasts. Mr. Ogilvie con-
tinned: ‘“A proper answer cannot be
Ndven now, for obvious reasons. But this
&n be said. In Germany and Italy, apart

from other evidence, it is remarkable how

increasingly the enemy find it necessary,
in addressing their own listeners, to attack
itish broadcasts. They, obviously follow
ar broadeasts closely, and they attack
them day by day; although their own
listeners_have nominally been prohibited
~all along, and with heavy penalties, from
listening to foreign broadcasts at all—a
crime which in Germany is called ¢ spiritnal
gelf-mutilation.’

“And in occupied countries—Poland,
'Czechoslovakia, Norway, Holland, Belgium,
France, the Balkans—there is evidence not.
merely that people- listen, and - listen
dAntently, but that their courage is upheld
by their listening.”

ra—t

Energlsed-speaker Connections
- Difficulty often arises in “ sorting out >
the connections to an energised moving-coil

speaker which has only three terminals or .

sockets.
winding, one the end of the transformer

primary winding, and the other a series

junction between the two. This will more
readily be understood from Fig. 2.° The
terminals will generally be marked in some
manner, but if not the field winding can be
recognised, due to the fact that it has a
higher D.C. resistance than has the trans-
former primary. In many cases, for exani-
ple, the field winding has a resistance of
2,500 ohms, while the transformer primary

has a resigtance of only about 200 ohms.-

The differerice is so great that a sufficiently
accurate check can be made with a milli-
meter and a G.B. battery, or even with a

- pair of 'phones and a battery.

Effect of Field-coil Resistance .
The resistance of the field winding will
probably be found stamped somewhere on
the speaker, since it is important that this
be known. If the resistance were the fairly
usual figure of 2,500 ohms it will be apparent

- that an &ppreclable voltage drop must occur

acrogs it, and therefore that the valves
would' be severely under-run if allowance
were not made for this in the design of the
H.T. power unit. Trouble might also arise
even if the voltage drop were not excessive
because the field winding was of nguch lower
resistance, say 1,000 chms. To provide the
necessary Wattage to energise the field a
comparatively high current.xf_ould have to
be passed through it ;- the current normally
passed is the total H T. current consumed
by the receiver.

The actual wattage required depends
very largely upon the particular speaker,
but it should generally be at least 10 watts
fom reasonably efficient operation, whilst
three or four times this figure 18 often
desirable.

pass a current of 100 mA through it (watbs
= amps. squared times resistance, or amps =
square root of watts divided by resistance in
ohms).

Remote Volume Control

Reverting to extension speakers, which
are essentially of the permanent-magnet
type unless fited witkrtheir own power unit,
we can consider methods of controlling the

Anode I
02 - A
mfd 0-/0n
Voiume {
Contros
-
50,000a
e Figr 4 —Combined volume

and tone: control for an
extension speaker. The
method of tone control
shown could be used in conjunciion with one of the
other forms of volume control illustrated in Fig. 3.

volume at the speaker. Three methods are
illustrated diagrammatically in Fig. 3.
The first is probably most widely used, but

Of these, one is the end of the field .

For 10 watts to be dissipated’
. in a 1,000 ohm resistance it is necessary to

coil lead. ‘It may cause a fairly marked

-variation in tone, however, unless the fixed

condenser indicated by broken lines is not

" included: in circuit.

It will be noticed that a range of
maximum values is shown for the volume-
control potentiometer; as a very rough
guide it may be suggested that this value
should be about twice the optimum load
of the output stage, but it is not critical.

In the second method, the variable

_resistor- takes the place of the on-off switch

shown for the built-in speaker in Fig. 1. A\
fairly wide range of control will be given if
the maximum value of the resistor is equal
to the resistance of the speech coil, but if a
wider range of variation is required a larger

HT+

Fig. 5.—A push-pull oulput circuit, with extension

speaker connections adso shown. Volume an

fone controls for the extension speaker may be
connected as shown in Fig. 4.

resistance could be used. The same general

‘rules must be followed in fitting the control

as those laid down for the switch, and the
risistor used should have a definite-*‘ short-
circuit ” position at one end. It may also
have an “ off ” positien at the other epd of
its range 8o that the extension speaker can
be switched off simply by turning the coritrol
past the minimum-volume position.

The third method shown in Fig. 3—or
wther the two similar methods—is often
very sabisfactory, although in_ theory it
‘would appear to have a rather marked effect”
on tone as well asrvolume.

Control of Tone
When remgte tone control is required

the simplest method is that.shown in Fig. 4,
where a fixed condenser and vanable

" registor are wired in series across the primary

of the speaker transformer. The component

-

values .shown are average ones, but could .

be modified with advantage in the case of
certain. valves. In general it may be stated. '
that the condenser should be rather smaller,
and the resistor rather larger than these
used in the set itself, agsuming that there is
no ““ off ” position for the built-in control.
When using the external speaker the tone

- control.in the receiver should:be set to its

we_prefer the second, where a variable -

resistor is wired in series with the speech
coil and transformer secondary. The first
is more easily -apphed, because it does not
make necessary the cutting of the speech-

* s

Tt T 1 O A (1 | i (

‘ high -note ”* or * treble ’ position.
Extension Speakcr with Push-pull

The simplest method of connecting an
extension speaker to a push-pull output
stage is shown in Fig. 5, where again it will
bé observed that the built-in output
transformer is used as an output choke,.
To ensure good matching, the transformer
on the extension speaker should have
approximately the same ratio as the overall _
ratio of the built-in transformer. It in~

.desirable to include a switch:in-a speech-
coil lead to the built-in transfazmer as in -

the arrangement shown in “Fig. The
switch is indicated by a broken lme All the
other precautions—positions of feed con-
densers, low resistance ‘in switch - circuit
and so forth—given in respect of Fig. 1
should be observed when followmg the
connections shown in Fig. 5.
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Problems of Amateur Recezver Design—12

Questlons Govermng the Choice and Design of the Power—supply System

HE matter of suppl,ymg a receiver
" with high and low-tension current
appears so elementary that. it
seldom receives the full attention which it
deserves. This is especially the case
with battery receivers, where] the con-’
" structor believes that if he has a two-volt
accumulator, 120-volt high-tension battery
a-n‘(]il a 9-volt grid-bias battery all is
wWeH.
In the first place let us deal with th
 accumulator, assuming the use of stam
two-volt valves. If the set has four valves
its total L.T. consumption will be in the
region of .5 amp. And suppose that the
. setisused on an average of 20 hours a week ;
this: means that it will consumé what we
might describe as 10 alnpere-hours in one

By FRANK PRESTON

small and charging is not necessary at
intervals of less than seven or eight
weeks.

Mass-Plate Accumulators

In general, these ‘‘mass-plate’ type
accumulators are most suitable for receivers
taking up to, say, .3 amp. L.T. On the
other hand, they are very convenient for
higher outputs up to their rated maximum,
if a trickle charger is used, the accumulator
being given a refresher charge every few .
*days. . A similar rule can be applied to.
ordinary plate accumulators when a trickle
charger is - available. Qhat is, one of
smaller capacity than mentioned above
can be’ used economically if a trickle
charger is gvailable. Even then, however,

-t

- [p—gee .
H1= - Fig. |.—How a fired
° resisfor may be used
054 14 to operate 1.4-uvolt
valves from a 2-volt
W accumulator. The
o 02 ;{ n values shown will vary
R;sﬁeatﬁ'e {6, . according to the num-
VA J L7+  ber and types of valves
B VIS JOINLS SR A ;
X - 2 in the set.
e o g - .
£ - 254 =

week, or 40 ampere-hours in a month, If*
‘the accumulator is charged at a service
station the most suitable capacity for the
conditions set out above would be 50
This
means, in the simplest possible terms, that
the accumulator would deliver 5 amps.

continuously for 10 hours, or .5 amp. for

100 hours before becoming rur down.

Amp.-Hour Capacity

Since the current drain is-only one-benth
of that delivered on a 10-hour discharge
the effective capacity would be rather
higher than 50 ampere-hours, but allowing
for the accumulator dropping slightly in_
efficiency after a good deal of use, it would
be fairly safe to eptimate its “ life per
charge >’ onthe nominal rating. In passing,
a warning should be given that in a few
cases of unbranded or ‘‘ cheap’’ accumu-
lators the capacity given is not at the 10-
hour rate—and possibly not at any other
recognised rate ! Also, it is not uncommon
with good makes of accamulator for radio-
set use to give-the capacity at the 20-hour
Tate (which is generally more spplicable)
but this is generally in addition o the
10-hour figure.

Since the cost of accumulator charging
—+that is the price charged< by service
stations—does not normally vary very
much with the capacity, it is obviously
‘an economy to use accumulators with the
largest practicable: capacity. But there i is
a limit hcre, due to the fact that it is
desirable that all plate-type aceumulators
should be charged at intervals net greatly
in excess of one gaonth. In consequence,
there is seldom any advantage to be gained
by having a battery whose capacity is
. much greater than that required for, say,
five weeks’ service. This does not apply
to the accumulators having two very thick
plates, and which are especially desngned
for use where the current drain is very

.

the dxscharge -at” the 10-hour ra,te should
not be exceeded.

All-Dry-Battery Valves

> number of readers how use the 1.4-
volt-filament battery valves, the filaments
of which are normally run from a dry ecell
forming part of the complete dry-battery
unit (H.T. and L.T.). This arrangement is
exccllent in many respects, since the H.T.

there are facilities for accumulator charging,
either at home or at a service station, it is
in some respects better to use a 2-volt
‘accumulator with series voltage- dropping
resistor, as shown in Fig. 1. It is very
important that the resistor should not have
too low a value, however, and valve life
will often be slightly prolonged by working
at below 1.5 volts (the actual rating is
14 volts, to allow for the voltage-drop
due to the internal resistance of a dry
battery). The required value of resistor
can easily be determined by the use of
Ohm’s Law; simply divide .6 (2 volts
minus 1.4 volts) by the total L.T. current
taken by all the valves whose filaments
are in parallel. Thus, if the set includes
three vatves each taking .05 amp., and an
output pentode taking .1 amp., the total
current would be .25 amp., and the resis-
tance required would be 2.4 ohms. One
good method is to use a 2-ohm fixed
resigtor in series with a small variable one
of about 1-ohm maximum resistance ; the
optimum setting can then be found by trial
and, if necessary, adjusted slightly as the
accumulator ryns down. -

Eureka resistance wire of 36-gauge has a

. resistance of 14.84 ohms per yard, 80 it

be seen that the required 2-ohm
resistor could be made from 5ins. of this
wire. The wire referred to has a current-
carrying capacity of .5 amp., and would
therefore be quite suitable for our purpose.
If 6in. of wire were used the wvanable
resistor could be dispensed with, but there
would be no margin of control. A practical
point concerning the making of a resistance
of this nature is that the wire should be
wound on a glass rod, with the turns spaced
(since hare wire would probably be used).
_If the necessary resistance wire is -not
available, a 5-ohm variable resistor could

d, but it would be wise to fit a stop

2000000 ——
=_—— HT+
L ——— ) ’
y g P — Ls.
Fig. 2.—~How a "phone ! :
jack in~ the _detector
cirautit can be used fo ca—
“bring the 'phones inlo
circuit and to switch <F—|h Phone
off the last valte. An_ "¢ 7] | : Jack
ordinary open-circuil 3 o
jack could be used in 3
conjunction. with a 3.
sepcclzlr aftc filament . b3
switch if this were >
more convenient. :/ O —
£
LT-
N Hr-

and I.T. capacities are so designed that the

two sections of the battery run down at a
gimilar rate. With a portable receiver it
is practically essential to stick to the
combined battery—because accommodation
is not provided for any other type. Butin
the case of a ‘““home’’ receiver, it will
often be found more economical to adopt
an alternative arrangement, partly because
of the difficulty of obtaining the special
batteries in certam districts.

One method is to use a standard type
of dry H.T. battery along with a large
li:-volt bell cell for L.T. supply. Where

at a point slightly below the calculated
required resistance value. This point
could be estimated by taking the proportion
between the total and required resistance
values. Another alternative would be to
use copper wire wound in the form of an
{iﬂﬁl‘{ _choke, but this would be comparatively
y.

H.T. Supply

The supply of high-tension is generally
even more important than the supply of
filament current, because dry batteries
should be used with the utmost care in
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present eircumstances. In the Tirst place,
we will agsume that an eliminator is not
to be used. Standard-capacity dry H.T.
batteries ‘should never be discharged at
" more than 10 milliamps, while it is very
desirable to keep the discharge rate well
below this figure since, roughly, the- life-
is inversely proportional to the square of
the current. This approximation is good
enough, at any rate, for discharge rates
above, say, 7

Reducing H.T. Consumption

The first requirement, then, if a standard-
capacity battery is to be used, is that the
current copsumption of the set should be
reduced as much as possible. This can be
done by using the highest grid-bias voltage
compatible with satisfactory reproduction,

by reducing the setting of any variable-mu -

volume control as much as possible, and by
cutting out L.F. stages and using 'phones
" when speaker reproducgion is not necessary.
One very convenient method of providing
for the last-mentioned change is to fit an
open-circuiting jack in the anode. circuit
of the detector valve, as shown in Fig. 2.
This allows the ’phones to be connected
in the detector anode circuit, and when
they are plugged in the L.T, to the output
valve is broken, This is practicable in all
cases except when 1.4-volt valves are in.
use with a 2-volt accumulator and seriés

resistor ; in that case-the filament circuit

should not be broken, since that would cut
down the L.T. current and thereby reduce
the voltage drop across the resistor. - That,
in turn, would cause the voltage applied
to the other filaments to rise above the
correct figure. N

This difficulty could be overcome in
many cases by increasing the bias voltage
applied to the output valve to twice its
normal value, the change being made while
the set is switched off. This would reduce
the anode current of the output valve
practically to, zero. ’
Automatic Grid-bias A

-The nse of automatic grigd-bias-is very
helpful in ensuring that the anode current
is kept at & minimum, since there is ng-
chance of the bias failing due to a run-down
battery. At tH® same time, quality is not
affected when the H.T. battery is partially
run-down, because the anode current drawn
is then reduged, and so is the applied bias.
Automatic bias has previously. been dealt
with in this series of articles, so it is not-
necessary to explain it again here. The

value of bias resistor is seldom eritical, and

it is always best to use the highest resistance
possible without spoiling the quality of
reproduction. With home - constructed
receivers it is often a good plan to use a
variable resistor, mounted inside the set,
and to set it to the highest satisfactory
value when the set is first tested out.

Large-capacity H.T. Batteries

When the H.T. current consumption is
in exeess of 7-10 mA. it is always better
to use a *‘ double-capacity ** H.T. battery ;
should the current exceed 18 mA. a *‘ super-
gapacity >> battery is most economical if
there are any reasons why an eliminator,
Milnes unit or H.T. accumulator should
not be used. As mentioned when. dealing
with class B and Q.P.P., a special type of
battery or H.T. unit is necessary when using
either of these forms of amplification. The
reason is that the H.T. current fluctuates
widely from a very low value to 30 mA.
or 80. Thus, a very low internal resistance
is necessary. ‘

Eliminators and other forms of H.T.
supply for battery and mains receivers
Wiﬁ be dealt with in later articles of this

series. s

“52nd Divisional
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M.LE.E., whose name recently
figured in the King’s birthday horours list,
was educated at the East London College
(now_known as Queen Mary College), and
received his practical engineering training
with Messrs. Yarrow and Co., Ltd., engineers
and shipbuilders.” He joined the Post Office
Engineering Department in 1906 and shortly
after was transferred to Glasgow.

Colonel Sir A. »Stanley Angwin,

When the Territorial Force was inaugu-
rated he raised the Lowland Division
Telegraph Company, which was comprised
almost entirely of Post Office staff. The unit
was mobilised in 1914 and formed into the

Signal Company with
Major Angwin as Officer-in-Command. He
served through the war with the unit in
Gallipoli, Egypt, Palestine and France and
was awarded the M.C. and D.8.0. After the
war he commanded the 44th Home Counties
Divisional Signal Company until 1927,
when he was appointed Deputy Chief Signal
Officer, first in the Territorial Army,
Eastern Command, and then in the Supple-
mentary Reserve, Royal Corps of Signals,
a post he held until 1939. He was awarded
the T.D. for 20 years’ service in the
Territorial Army. '
On return to civilian life he was brought
to London to join the Wireless Section of
the Engineer-in-Chief’s Office, which was
then in a state of rapid expansion. ‘He took
a large part in the design and construction
of the Leafield, Cairo and Rugby radio
stations, and in the inauguration of the
transatlantic telephone service. Under his
direction the Radio Section developed
equipment for short-wave radio. telephony,

-and built up the multiplicity of overseas

radio services which has given this country
a predominating position in world telephony.
He has taken a large part in international
work and as British delegate he attended the
Madrid and Cairo Telecommunication Con-
ferences, the Lisbon and Bucharest meetings
of the Comite Consultatif Internationale
Radiotelephonique and the Lucerne and
Mentreux European Broadecasting Con-
ferences.

/ 341

A

Sir Stanley is a member of the Institution
of Electrical Engineers, and an Associate
Member of the Institution of Civil Engineers,
and has read papers before both Institutions
on telecommunications subjects.. He has
been chairman of the Wireless Section of
the Institution of Electrical Engineers, a
member of the council, and is now a vice-
president. - Among many other activities
he has been a member of the Government
Teltvision Committee since its commence-
ment, and he takes a keen technical interest
in the development of television. In 1933
he was promoted to Assistant Engineer-
in-Chief and-in 1935-he was advanced to the
post of Deputy Engineer-in-Chief. He
sticceeded to the post of Engineer-in: -
Chief in June, 1939.

* . *® * * ,

The Postmaster-General has announced
the appointment of Mr. D. J. Lidbury,
CM.G., D.S.0., to be Assistant’ Director-
General of the Post Office. - ‘ .

Mr. Lidbury has been Regional Director
c1)£3t8he London Postal Region.since April,

. Entering the Post Office as assistant
surveyor in 1908, he Was transferred to
headquarters in 1912. - He served in the
European War from 1914 to 1920, became
Director of Army Postal Services, which
post he held until 1935, was mentioned in
despatches, and awarded the I.S.0. As’
assistant secretary at headquarters. from
1935 to 1938, he was in charge of the branch

- responsible for the cairying out of the

Regionalisation Scheme in the Post Office.
On the completion of that task, Mr.

‘Lidbury became Regional Direetor of the

London Postal Region in 1938. Early the
following year he went to Buenos. Aires
as the chief British delegate and chairman

" of the first commission of the International

Postal Union Congress. * ..
From July, 1939, to November, 1940, he
was seconded to the Ministry of Home

) Security, where he acted as Principal

Asgistant Secretary. He resumed duty at

the G.P.0. as’ Regional Director of the

London Postal Region in November lagt.

‘n the New Year’s honours Mr. Lidbury

was awarded the C.M.G. - .
# ® * »

N. C. Tritton, of Brisbane,  Quéensland,
Australia, who recently came to this country
as private secretary to Mr. Menxies, has
been appointed to-the staff of the B.B.C.’s
Overseas Divisi He will be responsible
for the study e ‘broadecast audience
in the area covered by the B.B.C.’s Pacific
Transmisgion, which includes Australia and
New Zealand. )

¥ * E J A

After "twelve years’ association with
H.M.V. and Marconi, J. S. Galbreath has. -
joined the staff of Philips Lamps, Ltd., in
Glasgow, on the electrical side. ’

% * * * .

A. McVie, general manager of Kolster-
Brandes, Ltd., has been appointed a director
of that company. '

* % =

G. H. Walton has been appointed works’
manager of British Insulated Cables, Ltd.,
on the retirement of E. A. Bayles, who
continues his association with the company
in a consultative capacity.
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B.B.C. European Service

AS from Sunday, June 8th, the period
- 9.30 to 10 p.m. G.M.T., in the late
night transmission- of the B.B.C.’s Euro-
pean service, has been allocated as follows :

9.30 p.m., G.M.T.—News and talks in
Italian.

9.50 pm., G.M.T.—News and talks in
Dutch.

10.0 p.m., G. M T.—News in English.

This cancels the news bulletin in Serbo-
Croat previously broadcast from 9.45 to
10 p.m., G.M.T. The B.B.C. service to
Yugo-Slavia is thus reduced by one bulle-
tin per day, but in its place broadcasts
will be given in Serbo-Croat from the

" (airo station of Egyptian State Broad- -

casting.

= Blitzed History

HE B.B.C. are broadcasting to America
dramatised stories of famous London
raid-damaged buildings.

Westminster Abbey and Dr. Johnson’s
house in Gough Square have already been
treated in this way: Chelsea Royal Hos-
pital will be the subject of another broad-
cast, .

B.B.C. Man Lost in the “Hood” -

MONG the list of officers'lost in .H.M.S.
Hood is the name of Lieut. Berna
Stubbs, R.N.V.R., who was formerly B.B.C.
news observer, and well known to lis-
teners for his naval commentaries at the
beginning of the war. He was 32 years old.

US.A. SW Stations and Nahonal

: . Defence
TATION WLWO, America’s most
-powerful  short-wave international

station, now operating with 75,000 watts, is
among the American stations that will
take part in a plan to mobilise short-wavers
for national defence. The plan also is
vdesigned to promote international good will,
according to James D. Shouse, vice-presi-
dent in charge of broadeasting for the
Crosley Corporation, which operates WLWO.
Plans have been formulated for the
organisation with Msentatives of five
_other international station operators at a
meeting in Washington, D.C. The organisa-
tion is a voluntary one established to assist
_the Government in national defence through
short-wave activity.

Cuban Amateur Reserve

HE President of the Cuban Republic

. has issued a decree to the effect that
all Cuban amateurs are to be foymed into a
voluntary emergency reserve to be known
as the Auxiliary Corps of Radio Amateurs.
Under the guidance of the Ministes of

- Communicstions, the corps will be a
valuable reserve of trained men with
eqmpment for use in a national emergency,

U.S.A. Commenieries Broadcasf to
Cermany

BROADCASTS ongmatmg in the U S A,
are now being given regularly in the.
B.B.C.’s German programmes. Every
Thursday after the ~10.0 p.m. G.M.T.
news, listeners in Germany hear Beach
Conger, the well-known American journa-
list, reviewing current events in his country
and. giving the latest news of America’s
ever-growing activity as the  arsenal of
democracy.”’ A monthly feature is a tall\
A ]

ROUND THE

by Dr. Thomas Mann, who livesin Ca,hfotma
His talk is recorded in Hollywood, flown
~to New York, and thence broadcast to
Britain for re-recordi
News commentaries on current affairs
are also given from time to time by Pro-
fessor Arthur Newell,.an American who has
worked' for many years in the interests of
Anglo-Ameérican understanding.

New Radio Loop

NEW loop aerial, manufactured by
RCA. in the United States, is to be
used to enable aural direction finding in air-

craft when used with receivers which will-

match the adapter kits. This new loop
is remotely operated by means of a flexi-

* receiver to locate a trapped person.

Haile Selassie, the Emperor of Ai:yssini'a, making a speech in front of microphones, from the
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Wristlet Radio

LIEUTENANT in the Polish Army

and Mp. I. Solar, a Dunfermline
electrical engineer, have devised a wristlet
broadcastmg set. It is designed to help~
rescuers locate people trapped beneath
wreckage. The set. which weighs only six
ounces and is 3ins. in diameter, can send out
oscillations on a fixed wavelength by slight
pressure on a celluloid strip. An otdinary
portable set can pick up these oscillations
and thus enable rescuers equipped with a
It will

operate for torty-tour hours continuously on
a small dry battery and will cost less than
five shillings when mass produced. The
Home Office are to test it,

) Palace at Addis Ababa, after his veturn to the capital of his liberated country.

ble cable and tuning mechanism, and
enables the pllot or radio operator_to take
bearings for “* position fix”’ whxle in ﬂxght

The outstanding feature in this new
loop is that of remote control which allows
the compass receiver to be placed any-
where in the 'plane ; the distance from the
tuning mechanism being governed by_the
}ength of the control cable, which is 12ft,
ong.

. Broadcasting to the West Indies

FURTHER developments have taken
place in the B.B.C.’s service to the
West Indies which three months age was
“gtepped”” up to three weekly pro-
grammes each of twenty minutes duration.
Four programmes were now broadcast
weekly, during which men and women
from the West Indies serving with the
Forces in this country come to the miero-
phone to broadcast personal messages to
their families at home.

While these personal broadcasts are
primarity for West Indians serving with
the Forces, opportunity may occur from
time to time for other West Indians
resident in this country and for people with
relatives in the West Indies to send mes-
sages. Requests “should be addressed to
the West Indian Department, Broadcasting
House, London, W.1.

Australia’s Transmitters

ACCORDING to a recent report there are

now a total of 129 broadcasting
stations in Australia. Of this number 26
medium-wave and three short-wave trans-
mitters are operated by the National Broad-
casting Service. The others are com-
mercial stations. The average power of
the transmitters is wery low, being ap-
proximately 1.6 kW.

Edinburgh Classes for Service Men

IT is stated that sufficient applications
have been received by the Edinburgh
branch of the Scottish Radio Retailers’
Asgociation for day classes to be started in
co-operation with the education authoritiea
for the training of service men to fill
the gaps in the industry caused by the
demands of the Services. Some of the
necessary equipment for training purposes
has been given by wireless firms in the city.

Receiver Saeles in Canade

URING 1940 the total number of

. receivers gold in Canade was approxi-
mately 438,000, this being an increase of
over 20 per cent. on the previous year’s
sales. The sales of U.S. receivers in Canada,
which have been rising steadily since 1932,
are likely to be adversely affected by the

" recently imposed taxes on sets.
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BOOKS RECEIVED

FOR
WIRELESS OPERATORS. By W. K.
Crook. Pubhshed by Sir Isaac Pitman and
. 64 pages. Price 3s. 6d. net.
AS the author of this book remarks, in
his preface, * you cannot understand.
or even study wireless without some know-
ledge of simple mathematics.”” This book
covers sufficient ground -on the subject to
give the wireless operator all the mathe-
matics he needs to know on his course.
The book is divided into five chapters
bearing the headings: Arithmetic; Algebra;
Geometry and  Trigonometry ; « Graphs;
and Mechanics. The text is lllustrated
with numerous diagrams. .

THE OBSERVER’S BOOK ON RADIO
NAVIGATION. By W.J. D. Allan. Pub-
lished by George Allen and Unwm, Ltd..
106 pages. Price 2s. 6d. net.
HIS small handbook is mtended to
assist the wireless operator and
observer to deal with all problems as they
arise, in order to ensure that rapid and

- smooth working which is essenitial to good

navigation. The author rightly assumes
that a knowledge of the electrical side is
of value to the navigator, and to this end
the first part of the book is devoted to the
elements of electricity. Other “subjects
dealt with include The Directional Loop ;-
The Cardioid; Coastal Refraction; Night
Effect ; Plottmg Long Range Loop
Be&rings Homlng Ground D/F Stations ;
and Route Markers and Approach Beacons.
The book contains numerous diagrams.

'THE T. AND C. RADIO COLLEGE

is very |

OW that- “* Radiolocation ”
much in the news, it is interesting to

*  note that The Technical and Commerecial |-
-Radio College, of Reading, are introducing

a special course for men wishing to qualify
for Radiolo®ation duties.

fully trained hundreds of men for service
with the R.A.F., and prospective candi-

_dates can be a,ssured that by taking'a course

at this go-ahead college they will receive
the training necessiry to properly equip
them for -thefr work with the R.A.F. Even
if you know little about radio, you can
study at home in your spare time, and

become proficient by availing -yourself of.

the College’s special method of tuition.
Interested readers should write for particu-
lars of the radio courses to the T. and C.
Radio College, 29, Market Place, Reading.

A NEW DIG-FOR-VICTORY
: POSTER
ldeas Wanted

THL Ministry of Agriculture has accepted |

an offer” from The Smallholder, the
well-known war food- gmwmg ]ournal to
co-operate in finding a" successor to the
fantous Dig-for-Victory * foot and spade’’
poster.  The Smallholder has arranged
to do this by means of a Poster Idea
Competition. The sender of the idea con-

' "sidered by the judging committee to be the

\

best will be awarded a First Prize of £100.
Five additional prizes each of £5 will be
awarded for the next best efforts. -

Entries should be addressed to: ¢ Dig-¥
for-Victory”> Poster, The Smallholder,
Tower  House, South&mpton Street,
London, W.C.2, and sent in as early as
possible but not later -than Monday,
July 21st, 1941. Name and address of |
sender (111 block capitals) should be placed
on the back of each attempt.

We would point | .
out that this college has ah:eady suceess- |-
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COMMUNICATIONS DEPEND....

BULGIN
FOR
LAMPHOLDERS

The largest and most exten-
sive range in the World.

Al kiads~ of lamp-caps are
~ accommodated,

including
M.ES. and ES., to BS.S,
98, and M.B.C. (the new
miniature _ bayonet. cap,
single-contact). - In. the
large range, there is a full
choice of fixing-brackets,
-strips, and -cJips, both
*““live’" and *‘ dead.”’ The
screw types are made in
‘rolled, drawn-and-embossed
spring-grip, etc. A lamp-

holder for every use.

ALWAYS DEPEND ON

| BULGIN |

ON SMALL
" PARTS....

N countless instances quite intricate
pieces of apparatus are wholly
dependant on the proved reputation

‘and Treliability of their component

parts.

All. products from the House of
Bulgiri are pre-eminent for superior
design and workmanship, and every
article bearing our Trade Mark has to

"pass exacting and exhaustive tests

during the course of its production.

That is- why every manufacture
of national importance incorporates

Bulgin components.

& us 1&m,d You
Our new 128 pp. Catalogue No. 64

P.W., fully illustrated and with technical
and dimensional data. A valuable and

comprehens:ve reference list.

- Pnce 9d., post free.

'

REGISTERED

A. F.- bULGIN & 0., LTD., BY-PASS RD., BARKING, ESSEX..
TEL. RIPPLEWAY 8474 (4 lines). '

TRADE L MARK

, . -, "
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Re(;tlﬁer

An Improved and Compact Unit with a
* High Standard of Performance

HE  Westinghouse  Copper-oxide
Rectifier, first introduced to the
s public in 1926, is well known to
radio constructors, and has found its way
into most branches of the electrical industry,
where it has established a reputation for
reliability.
After developing the rectifier for applica-
tion to the most suitable markets, the

Westinghouse Research Laboratonescumedg

out a series of experiments with & view to
improving the unit, and as a result, a
considerable reductlon in size and cost,
cqupled with an mproveﬁient in eiﬁclency,
has been effected. An improved type of
rectifier has now been produced which is
suited for the larger power applications,
The Westalite Rectifier, as 1t is called,
has a slightly better electrical performance

Fig. 2.—V arious l;pes of Westdlite rectifier units.

than had previously been obtained, and
also a considerable reduction in bulk and
weight, with a consequent reduction in cost.

Constructional Details

The new rectifier consists of a steel plate
in which is formed a thin layer of a special
selenium compound. A thin layer of alloy
serves to make contact with the selenium
compound, and rectification takes place
at the junction of the alloy and the

- compound, in s0 far as current readily

flows from the steel plate to the alloy
layer, while the junction offers a very
high resistance to current flowing in the
opposxte direction.

ange of elements of varying sizes is

'avzula le which permits the smallest and

most economical rectifier to be buily for
any particular requirement. Figs. 1 and 2

show some of the types of unit so far

developed, and indicate the variety in sizes.
The rectifier elements are mounted on one

or more spindles, a number of elements -

being connected - in series or parallel,
according to circuit conditions. In some
cases cooling fins are fitted, which enable a
considerable ~“increase in output to
iven area of rectifier
element. These s, which are some-*
times made of an aluminium alloy to reduce
weight, embody a boss on the centre vwhich
acts a8 a spacing washer, thus maintaining
the fins at the most efficient pitch for
cooling purposes. This method of assembly
recults 1n a considerable saving of time, as
less components have to be handled, and
at the same time the electrical and therma,l'
registances are minimised, thus increasing
efficiency. The construction of a, rectifier

unit, fitted with combined cooling fing and
spacers, is shown in Fig. Particular
notice should be taken of the gemerous
leakage surface which reduces the risk of
flashover to earth in the case of a rectifier
operating in an atmosphere of metal or
carbon dust.

Tor certain duties, it is advantageous to
immerse the rectifier in oil for a cooling
medium. This applies particularly where
the, atmosphere is corrosive, such as in an
electro-plating shop. Rectifiers which are
not oil immersed are protected by a special
highly resistant non-porous varnish.

Petformance

The electrical performance of the
Wéstalite Rectifiex is generally better than

that of the equivalent coppér-oxide rectifier.

The efficiency is also maintained at a high
value down to very low loads.’
feature of the new rectifier is its small
bulk and weight, which is dx{g largely
to the maximum safe working teimperature
being much higher than that of copper-

CONNECTOR
COOLING FIN

RECTIFIER ELEMENT -
INSULATOR <

o

The chief

L Avgust, 1941

th l.;Typical Westalite plate bank rectifier.

and for its application to radio equipment
reference should be had to the publication
“The All-Metal Way.” :

“IN TOWN TO-NIGHT”

HEN “In Town To-night’ closed
down for the summer on June 2lst,

the programme celebrated its 250th per- -

formance.

*“ In Town To-night’’ has beea produced
continuously since the winter of 1933, with
the exception of summer breaks each vear,
and over two thousand people have taken -~
part in the programmes. Those interviewed
include nationals of every country in the
world and range from -foreign princes,
dukes and potentates to chimney sweeps
and dustmen. Contact in the studio
reveals that both the dukes and the
dustmen - are intensely interested in each
other. Despite the raids of Sepfember and
October last year, all the people turned up
every Saturday night as they had previously
done in-peace-time.

About 99 per cent, of the people inter-
viewed had never broadcast before. Every
big film star who has visited this country
has been included in the programmes. All

‘the thousands of personalities have been

interviewed in person with the exception
of a children’s party last Christmas, which
was recorded.

A great feature of “In Town To-night*’
is that in the rehearsals produecers and

~ *

I

{

SPRING

sPinDLE

INSULATING
SLEEVE

Lo

Fig. 3.—Sectional view of Westalite rectifier unit, showing the combined cooling fins and spacers.

oxide, the same high safety factor in the
rating being/maintained.

The life of the Westalite Rectifier, like
its copper-oxide counterpart, is of long
duration, many of the latter having been
in service for nearly 14 years without the
need for maintenance or replacements.

General information concerning the many
applications of the Westalite Rectifier is
covered by separate pamphléts issued by
the Westinghouse Brake apd Signal Coy.,
Ltd., Pew Hl]] House, Chippenham, Wilts,

personalities sit down to tea together, and
those of lordly line are delighted by chat
across the table with navvies and eockney
tradesmen. There was an amusing incident
when two Piccadilly flower-girls were being
interviewed_and one had. ‘‘ mike-fright”
right up to the moment when she wag due
to -broadcast. Her companion suddenly
turned to her and said: “ You had the
measles when you“were young. You got
over that and you'll get over this.”” The
nervous flower-girl then spoke perfectly.
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Comment, Chat and Criticism

Outline of Musical History-22

By Our Music Criticc MAURICE REEVE

EETHOVEN gave his own first public
concert-recital on April 2nd, 1800,
and from that year till 1803, when

the production of an opera was contem:-
plated, he moved about from one address
to another. Eventually he moved to
Baron Pasquali’s, where rooms on the top
floor were specially reserved for him and
in which he used to lock himself up for
long periods, for study and contemplation.
But even with this he was not contented,
and he found other quarters in the city
which he was constantly changing. He
hated the city in the summer and always
followed the Vienna custom of spending
it in the lovely countryside round about.
Many of his greatest works, certainly the
Mount of Olives, Fidelio, and the Eroica
Symphony, are products of solitary strolls
through the country.

He then commenced work on his opus 1
of what now forms the catalogue of his
printed works. It is ‘* Three Trios, for
piano, violin and violoncello.”” They were
published by Artaria of Vienna on October
21st, 1795, and dedicated to Prince Carl
von Lichnowsky. They were followed
on March 9th, 1796, by opus 2, ‘‘ Three
Sonatas for clavecin or piano’’ (the first
of the “32”) and dedicated to Joseph
““Papa’’ Haydn.

Three Distinct Styles

To-day, almost everyone follows the
example of Ferdinand Ries in dividing
Beethoven’s music into three distinet styles
or periods. They overlap a bit according
to the category of work being dealt with
—~Sonata or Symphony or Quartet, ete.
So far as his piano music is concerned, the
first period is said to terminate with the
Sonata in B flat, op. 22, written in 1800,
orchestral music with the second Symphony
in D, written in 1802.

The first works are full of the enthu-
siasms of youth and the desire to achieve
in what had already become his one reason
for existence itself. They are full of that
spirit which led him to say that Haydn
hadn’t taught him anything. They are
overflowing with vigour, and self-confidence,
and the joy of living. He was approaching
30, and money troubles were behind
him. He was also fortunate to gain
the confidences of many charming and
beautiful ladies. I live in the midst
of music,”’ he wrote; ‘‘scarcely is one
thing finished before I commence another.
Asg I am writing now I often do two or three
things at one time.”” Came the quintet
in E flat, op. 4, two sonatas for piano and
*cello, op. B, piano sonata, op. 7, three
string trios, op. 9, three piano sonatas,
op. 10, piano trio in B flat, op. 11, three
sonatas for piano and violin, op. 12, Grande
Sonate Pathétique, op. 13, and "many
others,

Sonata, Op. 7

The influence of Mozart and Haydn are
strong in all these delightful works, especi-
ally in the slow movements. The Sonata,
op. 7, reveals, perhaps, the greatest origi-
nality, or the first buds in the Beethoven
garden, as one might say.. It is a long work
of -great power and energy and dedicated
to one of his many aristocratic young lady

pupils, Countess Babette von Keglevicz.
All authorities agree that this work is quite
a landmark in the young Ludwig’s early
career, and shows more attempts, and
successful ones—to break away from the
traditions and conventions of the day—
than almost any other work of the early
period. The triplets in the trio foreshadow
the ‘‘ Moonlight,”” and the whole work is
of a strong and bold pattern.

The critics were quick to seize on those
points in all these works which were
obviously new departures from the accepted
examples, to date, of Haydn, Mozart,
etc. The slow movement of the Sonata
in D, op. 10, No. 3, is a splendidly tragic
piece of writing, and the clusters of crushed
seconds in bars 84 and 85 one of the finest
things in all his music. The * Grande
Sonate Pathétique,” op. 13, is, for its size,
a masterly and justly famous work.

In the meantime, sets of variations on
themes from Handel, Mozart’s Don
Giovanni and The Magic Flute, on a Swiss
song and others, testify that he had
to cater to fashion and the amusement of
at least the less seriously-minded guests
at his many soirées. He even composed a
drinking song for Josephine Brunswick’s
husband, Count Deym.

Then came the first concerto for piano
and orchestra, in C, the quintet for pianoc,
oboe, clarinet, bassoon and horn; six
string quartets, the second pianoforte
conct(s)l(')to, the septet, and the first symphony
—1800.

First Concertos

The concertos are wholly delightful,
especially the C major, and the fact that
they still please sophisticated audiences
and virtuosi in spite of the many mag-
nificent examples subsequently written,
including his own numbers 4 and 5, testify
to etheir value. His first attempts at
concerto-writing were made in Bonn ; the
youthful work in E flat and the fragments
of a violin concerto in C. Beethoven himself
preferred the one in C, the second creation
of the two, as he would only accept ten
ducats for the other instead of the twenty
he received for the other works of the same
year.

Ludwig arrived at quartet-writing after
he had produced mature works in several
other music forms; also after lessons in
quartet-writing under Forster, whose own
examples were then much played. He was
thirty when op. 18, consisting of no less than
six quartets, was published. At a similar
age Haydn had written over twenty.
Beethoven’s owe less to Haydn’s influence
than most of the other compositions of this
““first period,” and they seem to have
owed their origin to Count Apponyi,
although the dedication went to Prince
von Lobkowitz. Chamber music was
usually published in batches of three or
six, and the order of these in op. 18 is
Beethoven’s own. They appeared in two
lots with what he considered the two
weakest of the set diplomatically placed at
numbers 3 and 6! The manuscripts have
been lost.

Charming works, with hints of the
efforts he was obviously making to break
away from the past, but definitely inclined

that way. Number 1 must have cost him
much anxious thought; no fewer than
gixteen pages of the sketch book were
devoted to touching up the first subject.
It came in for future polishing when the
whole work was revised in 1800. Number 2
is nicknamed the ‘* Compliment,”’ from the
supposed resemblance in the opening
phrases to a ceremonious meeting between
two eighteenth-century elegants. The whole
set shows how he succeeded in equalling
up the four instruments to a greater degree
than either Mozart or Haydn had succeeded

.in reaching.

The first Symphony, in C major, op. 21,
was completed at the commencement of
1800. Sir Donald Tovey calls it ** a fitting
farewell to the eighteenth century.” It
might be considered notable as showing
Beethoven with his feet—musical feet—
planted firmly-on the groupd and his gaze
fixed upon the dawn of the new era.

¢ Prometheus

The following year was produced the
ballet Prometheus, and the similarity
between the opening of the overture, and
that of the Symphony testifies to the fact
that they were both in the composer’s
mind at the same time. The story of the
ballet is ‘‘ of Prometheus, a lofty spirit,
who found the men of his day in a state of
ignorance, and civilised them by giving
them the arts and sciences. Starting from
this idea, we are shown two statues brought
to life and made susceptible to all the
passions of human life by the power of
harmony. Act II is placed in Parnassus,
and shows the apotheosis of Prometheus,
who brings the men created by him to be
instructed by Apollo and the Muses, thus
endowing them with the blessings of
culture.”” This description comes from a
contemporary theatre bill; the original
book of the ballet was lost. Beethoven
seems to have combined the three myths
of Orpheus, who was endowed with god-
like power by music, Prometheus, the
heroic benefactor of mankind, and
Pygmalion, the sculptor whose statue came
to life.

The music contained some of his best
up to that time. The overture is in advance
of the Symphony, and in places anticipates
Leonora III.

In the finale is a theme which he used in
the finale of the Third, Eroica, Symphony,
and for a splendid set of variations. The
ballet wa$ a great success, and doubtless
gave him a breathing spell, at least, from
monetary troubles. Its first performance
took place at a memorable concert, the
programme of which consisted of that
work, the Scond Symphony and the Third
Pianoforte Concerto, in which he played
the solo part. The last rehearsal took place
in the theatre at 8 a.m. Ries says: “A
terrible rehearsal. By half-past two
everyone was tired out and more or less
discontented. But the genial Prince
Lichnowsky, who was present from the
beginning, had brought some huge baskets
laden with meat, wine, and bread and
butter, and he was soon hard at work,
pressing .the good things upon each tired
musician with both his friendly hands.
After this all went well.”
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Interesting Notes on Members' Experiments

HIS month we are again handing over
these columns to members who have
been good enough to send in letters giving
particulars of their activities, and other
matters of general interest. We are
pleased to note that in spite of these
difficult times, many members are giving
active support to the Club, and are carrying
on with their constructional work, which
reminds us of a letter recently received
from member 6952, showing how good
results can be obtained through perse-
verance. Here it is:

“You have in the past made many
appeals for members to write and tell of
their experiences, so here is my report
for the last two months.

“I first decided to build my S.W.
converter up pgain, and this time I put
it on a wooden chassis; everything was
thoroughly clcaned and soldered, wires
were kept short, and I really thought that
now my sct would work better, as pre-
viously it was housed in an old box, covered
in dust, and had yards of unnecessary
wiring. At any rate, on trying this new
set I got poor rcsults, the set would not
oscillate on the higher frequencies and a
bad hum was present—I considered it a
washout, and so I decided to start again.
It took about a fortnight to build set No. 3,
but when I tried it out results were magni-
ficent. 1 feed it into a 6-valve A.C. set.
80 now I have a 7-valve superhet to explore
the air. In view of my experience 1
would advise all who try to build con-
verters not just to keep wires short, but
very, very short )

Amplifier and P.U. ~

“I have also been fixing up an amplifier
and P.U. for gramo. records for a play.
Just one thing of interest cropped up;
we had arranged the aroplifier so that with
the hall empty, and with quite a lot of
noise going on, we could make the records
ear-splitting as well as having some spare
volume. However, when the andience
arrived, and we switched on, the result
was that those near the front were nearly
deafened, and those at the back had quite
good volume. We had overlooked the
fact that ‘audience noise’ is much
‘greater than is usually imagined, so that
at times the amplifier was drowned. Ifany-
one can help me in this matter, thatis, with-
out using more than two speakers, I would
like to have their hints and suggestions.

‘1 have had a lot of difficulty in identi-
fying some S.W. stations, when nothing is
announced in English. I heard this call
recently :

‘“Radio Andorra (Andara ? Angora %)
on about 25-26 m. at 8.30 p.m. D.S.T.,
with a lady announcer ; at times a gong is
struck. Speech is in French and Spanish.
Any further information about this station
will be welcomed. (By the way, I know it
is not Radio Ankara). I shall also be
glad to receive any letters from S.W.
listeners about my age—17 vyears.”’—
Charles A. Marshall, 59, Rutland Avenue,
Scotforth, Lancaster.

Making the Best of It
EMBER 6,225—Hendon—writes
follows :
“I append a short description of my rig.

as

As there is no other available space in our
house I have had to resort to one corner of
my bedroom as a listening spot ; to make
matters worse, this room is in the front
of the house, so there iz little chauce of
erecting an efficient antenna without
spoiling the view., This latter point
necessitates the use of an indoor aerial
slung under the roof, and about 20ft. long
(E.-W.).

The list

ing post of ber 6225.

“The receiver itself is a mains 0-v-1 set
with an electron-coupled detector, trans-
former coupled to a triode LF stage (both
valves have 4v. heaters). H.T. is supplied
through a full-wave metal rectifier in
conjunction with transformer, arge smooth-
ing choke and condensers giving a rigple-
free D.C. There are two L.T. transformer
windingg, one for the valves and one for a

Wooden Holders
with Rubber-Ringed
Centre Holes

Clip for Lead-in
Connection
'Weather -Prooted)

Insufated
Lead-in

Stand-Ott Insulator

The vertical S.W. aerial used by membe‘r 6773.
‘The top of the aerial rod is approximately
52 ft. from the ground.

.11.89 me.,
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4v. 3A. dial light. As for the H.F. side
of the circuit, bandspread tuning is
employed with a 9-1 dial on the spreader,
and in conjunction with home-made coils
of 18 s.w.g. wire. The whole set is built
into a zinc chassis and cabinet (with hinged
lid) and painted grey. The photo. shows
the Rx with log-book, phones, etc. All
amateur reception is done on 14 mo/s.”

Good Listenin

EMBER 6,773—E. M. Barlow—who
hails from S. Yorks, sends the

following report of his recent activities:
‘“Here is a little news from this area.
DX has been poor on the whole since
January’s ‘ bags.’” Best DX for May is as
follows: MTCY, 11.8 mec., 22.10, R5,
QSA2+4, May 2; MTCY. 11.81 me.,
23.14, R6, QSA3. May 3:; Hsinking,
Manchukuo, FQ8-%, 11.99 mec.., 22.34,
R7, QSA4, QRN, May 4 ; Radio Brazzaville,
22.30,- R8, QSA4, May 6;
11.9 mec., 21.50, R6, QSA3+, CW, QRM.
May 9; 11.99 mec., 22.30, R7. QSA3-,
May 11; 11.04 me., 2245, R7, QSA3+,
May 12; 11.99 me., 22.51, R8, QSA4,
May 12; CR7BE, 9.61 mc., 22.54. RS,
QSA4, QSB, R7, May 6 ; CR7BE, 9.61 mc..
22.50, R6, QSA3-+, CW, QRM, QSB, R4
at times, May 13; FQ8-7, 11.99 mec.,
22.25, RY, QSA34+, May 16; Radio
Brazzaville, 11.99 mec., 23.07, R9, QSAS5,

FB, May 18; 11.99 me., 22.25, R6, QSA4,

Bad QRM from German station, May 21.
_ ‘““All reception on a commercial 6v.
communications receiver, with cither in-
verted ‘L’ aerial, N.S., 40ft. by 40ft. or
50ft. high vertical copper rod—6ft. dipole.

“The above is the very best DX.
WRCA, WBOS, WGEA, WGEO, WRUL.
WCBX, WNBI, EO, OFD, PAP (YUA),
RW96, RNE, EAQI, EAQ2, CSW6, CSW17,
CSW8, 8AA, SMO, SMP, SK are received
nearly every evening.

“ Experiments here recently have been
confined to the construction of this dipole
antenna, and the construction of a small
standard low-frequency amplifier for L.S.
on the ¢ Ultra’ B/CL RX used here.

“ Enclosed please find rough sketch of
the new dipole recently erected.”

Radio Magazines Wanted : News in

English
MEMBER 6,535, Mr. John E. Hodgkins,

43, Hawthorn Avenue, Bury, Lancs,
writes as follows:

“Will any members who have any
American radio magazines to spare please
let me know and I will pay postage on them.
Also, 1 shall be glad to get in touch with
any 16-year-old member who is interested
in S.W. listening. For the benefit of other
members here is a short list of news bulleting
%S%nglish heard recently at this Q.R.A.:

Call and Q.R.A. Wavelength.
13.45 .. PMA (Batavia, N.E.1.) 15.48 m.
19.15 .. TAP (Ankara, Turkey) 31.7 m.
19.30 .. WCBX (Wayne, N.J., U.S.A.)

. 25.35 m.
2045 .. (Brazzaville, Fr. Eq. Africa)

25.06 m. .

21.15 .. FET22 (Oviedo, Spain) 42.01 m.
21.30 .. WRUL (Boston, Mass., U.S.A.)

(News commentary) 25.45 m.
22,30 .. JLG2 (Tokio, Japan) 31.57 m.”
Contacts Wanted
MEMBER 6,838—S. Nash, 9, Holybrook
Road, Reading—would like to get
in touch with local B.L.D.L.C. members
with the view of comparing notes on radio
matters.

Member 160—F. L. Leach, 38, Wellington

" Street, Gloucester—is desirous of contacting

anyone residing in the Boston or Lincoln
district who is interested in amateur radio.
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GREAT CLEARANCE SALE=—

WE have of surplus electrical radio and television gear. Many
items are to-day through ordinary channels. Most of itis:
new and unused. All lines are free of Purchase Tax, and for fourteen days we are reducing our -
already low prices to make room for further stock. This opportunity cannot occur again.

August, 1941

RADIOLOGATION

TEN thousand radio enthusiasts are urgenily
needed for vital ** Radiolocation > duties,

/

bled a huge coli

healutel Bt b

If you are keen on radio, here is a wonderful
opportunity for you to get into a highly
specialised job and gain experience which can
be of tremendous value to you after the war.

More men are also wanted for radio service
with the R.A.F. Or, if you are not liable for
service, there are excellent opportunities for
you to earn good money from spare-time radio
work.

Never before has there been such a demand
for trained radio men.

We have already successfully trained smany
hiundreds of men, and we can train you. Even
if you know nothing about radio, you can study
at home in vour spare time, and become a
qualified Radio Technician.

Now, more than ever before, the outstanding |

success of our method of tuition is being
proved. Remember, we specialise in Radio,
and our Courses are praised and approved by
leading Radio Authorities, ~

If you wish to learn modern radio or radio
mathematics thoroughly, waste no time, but
post coupon at once for free details of our
Home-Study Courses.

T. & C. RADIO COLLEGE
29, Market Place, READING.

i — o — S o —
(post in unsealed envelope, 1d. stamp})

Please send me free details of your Home-Study
Radio Courses.

NAME .0iieantssenrosasncsssssasscsascase

ADDRESS ,.4cvienerancarsasssrensorancans

] p.1s.

eessascaseerrs ittt ovas et

BOOKS .. TOOLS

INTRODUGING RADIO RECEIVER
SERVICING

By E. M. Squire. One of the hest books available on
this subject. A concise introduction to the practical
operation of a radio receiver which is especially valuable
to students, radio service engineers, testers and dealers,
enabling all to attain a working knowledge of receivers
and servicing equipment in a minimum of time and with-
out unnecessary theoretical frills, 6s.net.

* Of real value to the student . . . and it is strongly recom-
mended to teachers . . . as a useful classbook."
(Electronic Engineering.)

SHORT-WAVE RADIO

By J. H. Reyner. A comprehensive practical survey of
modern developments in the use Of short. ultra-short
and micro-waves. It provides & great deal of valuable
data concerning the -practical methods of their use in
radio and television transmission. ~10s. 6d. net.

“ One of the finest short wave treatises available * (Journal
Instit of Engineers, Students Quarterly Journal).

THE SUPERHETERODYNE
RECEIVER

By Alfred T. Witts, AMI.LE.E. This is a book you
must have if you are interested in modern radio.
practical and handy guide to Superhets, telling you all
about their working, construction and maintenance.
Specially _recommended to radio mechanics serving
with the Forces. 4s. 6d. net.

** Remarkably up-to-date.”  (Wireless World.)

RADIO RECEIVER
SERVICING AND MAINTENANGCE

By E. J. G. Lewis. Everything connected with wireless
servicing, maintenance and repair is exhaustively des-
cribed and is set out for immediate reference. 8s. 6d.net.

“ The book is so practical, so replete in facts, and so well

arranged that the reader will gain the necessary knowledge
to work in a logical manner.”  (Wireless World.)

PITMANS

PARKER ST., KINGSWAY, LONDON, W.C.2

Act now |

TRANSFORMERS

Made by Standard Telephones.
LOT 1 Reautiful job, weight 12lb.. 5%in.
by 4}in., 350-0-350 v., 120 m.a. Four tappings
giving ¢ v. 2 amps., 4 v. 8 amps., 3 v. 3 amps.,
and 20 v. 1 amp. Brand new and unused.
25/- each, carriage forward.

Ex Television manufacturer. Heavy
LOT 2 duty mains transformers. Input
240 v. A.C, One tapping at 5,000 v. max.
20 amp., and one for supplying filament of
Mullard HVR 2 (6.3 v. at .65 amps.). Shrouded
in metal box, 10/8 each, carriage forward.

AMPLIFIERS

Four-valve, five-watt, 220-250 v.
LOT 3 A.C. Shockproof, heavy gauge
chassis, two triodes giving 5 watt undistorted
output for gram and mike. Ten inch energised
speaker. Absolutely complete, brand uew.

£5/19/6.

Three-valve, 3-watt, 220-250 ~v.
LOT 4 A.C. Gramophone Amplifiers. Made
for R.A.F. to Government specification. Slightly
used. Pentode output, three-position tone
control, super P.M. Speaker in mahogany
cabinet, 98/8.

One only, Super heavy duty
LOT 5 uplitier, suitable for cinéma, big
public halls and outdoor work. Input 200/250 v.

- A.C. Output 42-50 watts by two DA 30’s in

Class AB -arrangement. Heavy steel chassis,
shockproof, enclosed. QOutput tapped for 1-6
Speakers, Hardly used, in new condition.
Price, to clear, 225.

Cossor Television time base and
LOT 10 sound chassis (Television sound
wave-bhand only) for above tubes. Comprising
H.T. transformer for tube supply, transformer
for heater and valves. Eight-inch energised
speaker, 13 valves, 7 variable resistances for
volume, contrast, trimming, etc., banks of
condensers, Tesistances, etc., etc. On heavy
metal chassis 17%in. by 10in. by 3in., wired,

ready for use, hrand new, £9/10/6. Carriage
forward, plus 2/6 for packing.
Complete time base and sound

LoT 11 chagsis as above with tube type
No. 3244, £18: or with table cabinet in walnut,
the complete instrument, £17. (Cabinet 12in.
by 21in. by 16}in. supplied separately at 27/6.)
Carriage forward, £/6 for packing.

As Lot 11, but with tabe type No.
LOT 12 3521 (see above), #16/16/-, or com-
plete in walnut pedestal cabinet, £18/5/-
{(Cabinet 15in. by 20in. by 36in. also supplied
separately at 35/-.) Carriage forward, plus
2/t for packing.

LOT 3 Power Pack and Amplifier chassis.
1 Includes heavy mains transformer
350-0-350, 120 m.a. with 4 tappings. High
voltage transformer for supplying C.R. Tube.
Various condensers, including 16 x 16 mfd.
550 volt working, 1-16 mfd. 450 volt working,
50 x 50 x 2 mfd. B.I. Electrolytics, etc., ete.
Perntode output transformer ; chokes; resistors;
trimmers; bias electrolytics; mica and tubular
condensers ; short-wave coils, etc., etc. New and
unused as received from the actual manu-
facturer’s warehouse, 67/6. Plus 2/6 for packing.

2 PREVAILING CONDITIONS MAKES |T
IMPOSSIBLE TO REPLACE MANY ITEMS X

CHASSIS

Beautifully finished, highly polished,
LOT 6 new cadmium plated chassis. Not
the ordinary type, but superbly made. 16}in.
by 13in. by 4in. Drilled for 6 valves trans-
former, etc., 4/- each. Also heavy gauge
metal chassis, finished battleship grey, 12in.
by 5din. by 2%4in., 1/3 each. Also 9in. by 10in.
by 2in., 1/3 each, and 15in. by 9in. by 2%in.,
1/8 each. All drilled for valves, etc.

SPEAKERS

LOT 7 Ex-Government. Special Horn type

projection Speakers. Ideal for
Factories, A.R.P. and outdoor P.A. Super
6in. P.M. unit aluminium horn 42ins. long with
flare 32ins. diameter. Impedance 20 ohms.

Few ouly to clear, 87/18/6.

A big parcel of brand new 8in.
LOT 8 energised moving coil speakers.
Fx famous maker, brand new, one of the most
famousspeakersmade. To clear, less transformer,
5/6 each; with transformer, 9/6.

TELEVISION EQUIPMENT

Cossor Cathode Ray Oscillographs
I-OT 9 or Television Tubes, Impossible to
obtain through ordinary channels. Electro-
static deflection and focus. Type No. 3244,
overall length approx. 19ins., diameter of tube
approx. 6ins,, £7. Also Type No. 3221, overall
length approx. 20 ins., diameter of tube approx.
73ins., £7/18/6. Collection by purchaser.

N.B.—Unless items are marked ‘carriage forward or coll

Tube Supply Units, For high voltage
LOT 14 16/18in. Tubes. Approx. 6,000
volts output. Inciudes B.I. .1 x .1 mfd. 7,000
volt d.c. test condensers with porcelain insu-
lators, transformer and rectifying valve, all
shielded in metal case. Again, Brand new,
45/-. (B.I. condenser supplied separately at
20/-, and the transformer at 20/~. Carriage
forward. Plus 2/6 for packing.

LOT 15 Vision Units. To fit on Time Base.

Consists of 3 Mullard 1.8.E.4 and
1 Mazda D1 Valves. Approximately 25 resistors
ranging from 75-75,000 ohms, and about 30
condensers of various values, together with
Rejector, Grid and various Band Pass Coils,
also approximately 10 chokes of various descrip-
tions and W6 Westector. Completely wired and
screened. Unused as received direct from the
manufacturer, 40/- each. (Complete circuit and
service manual available, price 6d. each.) Car-
riage forward. Plus 2/6 for packing.

Time bage chassis. For 8in, Cathode
LOT 16 Ray Tube. 8ize 17in. 'x 143in. x
2in., containing approximately thirteen fixed
resistors ranging from 15,000 ohms to 1 megohm,
five variable resistors, 2,000 to 20,000 ohms,
approximately 14 various tubular and electro-
lytic condensers, also sundry focus and scanning
coils and chokes. Price 30/- each. (Complete
circuit and service manual available, price 6d.
each.) Carriage forward plus 2/6 for packing.

Cathode Ray Tubes (magnetic type).
LOT 17 As examples we quote the following
prices, all subject to being unsoid: Approx.
8in., £4; 10in., £5; 12in., £6. All tubes must
be collected by buyer. No responsibility accepted
for carriage.

by purch , sufficient

postage must be included with all. orders. London readers are invited to inspect our stocks.
See also our classified advertisement of sundry components on page 352.

LONDON CENTRAL RADIO STORES

23, LISLE STREET,

W.C.2 (GERRARD 2969)
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Blitzed Radios

IR, —The following particulars of an
emergency measure will, in many
caces, enable the listener to restore reception
within a few minutes of his set being put
out of order by the blast of a bomb.

The most probable casualty being the loud-
speaker (especially the cone. speech coil,
and usually both), and the most probable
time of the casualty oceurring late at night,
an immediate replacement of the damaged
component is out of the question. You ean,
however, disconnect the speech coil from
the output transformer secondary, and take
a pair of insulated ledads to the terminals
of your house-bell. High quality reproduc-
tion should not be expected in such a case,
but vou may be delighted—as 1 was
recently—to hear your house-bell announc-
ing that *“ The King is Still in London.”’
A little consideration of the matter will
reveal that there is really nothing strange in
the behaviour of the bell. Occasional ring-
ing on overload may be prevented by a
slight readjustment of the components of
the bell (usually a screw and a spring)
used to break and make the magnetising
current.

If the set has external loudspeaker
sockets already fitted, and the connections
to it are taken from the speech coil, as they
are sometimes, use may be made of them,
and timc and trouble may thereby be saved.
When the bell is once properly adjusted
(on any station), and the set incorporates
an automatic volume control, it will never
ring when receiving speech, but may still
do so occasionally when musical items are
being received. This is an important point,
a8 it enables one to receive news, announce-
‘ments, talks, ete., undisturbed, these broad-
casts being of greater interest during war-
time than vocal and instrumental numbers.
—MaTt¥: Liszr.d Trrcs (Maidenhead).

Identification of S.W. Stations

IR,—In the May issue of PRAcTICAL
WIRELEss vou published a letter from
John Parkin (Hull), in which he asked about
a station in Havana, and another station on
about 25.2 metres. The call sign of the
Havana station is COK, and the wave-
length 25.93 metres. Regarding the
other station I find there is a reply in your
July issue stating that it was the New
British Broadcasting Station (a German-
sponsored station supposedly in Britain,
but actually in Germany, which broadcasts
“Stop the War Now’’ propaganda).

Personally, I believe the station John
Parkin refers to is the Bulawayo station
in Southern Rhodesia, which I picked up
myself round about the date he mentions,
at that time, playing dance records and
closing down with ‘“ God Save the King ™’
at 9 p.m. B.S.T. Reception of this latter
station was extremely poor and I was
unable to obtain the call sign or trequency.
The address of the Havana station is
“Qtation COK, Sports Palace, Havana,
Cuba.”

In your May edition T noticed a request
by E.J. Roberts for anyone who has verified
Guatemala City to communicate with him.

I have picked up TGWA on both the
19 and 31 m. bands, the latter being a very,
powerful signal, every morning from 5.15

(not

to 6.45 a.m. B.S.T. The stations over
which they broadcast at this time are
TGWB (the station E. J. Roberts verified,
TGZ being the alternative call sign) on
49 m. band, TGWA on 31 m. band,
TGWC on 2,320 ke/s, and TGW on the
broadeast band.

In the June issue you published. a re-
quest by a Welsh reader for identification
of a station calling London at approxi-
mately 10.45 p.m. B.S.T. The station
he refers to is LSX, Buenos Aires, on
28.99 m., and the Oriental music he refers

‘to is actually typical Argentinean music,

though it sounds strange to British ears.

On June 8th, at 5 a.m. B.S.T., I heard
WGEA announced on 48.47 m., and
according to the announcer, WGEA broad-
casts daily on this wavelength, from 9 to

10 p.m. Eastern Standard Time, with

their heam antenna directed towards
Latin America.—QswaLp LarTLe (Annfield
Plain).

Heard on a Home-made
4.valver

IR.—Regarding the station mentioned
by vour reader, I. Whaley (Taunton),
this is undoubtedly a German station
posing as British ; it calls itself the ““ New
British Broadeasting Station.”” It also
broadcasts on Sundays at 5.30 p.m. B.S.T.,
and has becen operating for several months.
1 have heard a station saying ‘ This iy
WNA calling DFO, Berlin.”” T wonder if
this is the experimental Rumanian station
which announces in English at 2.15 p.m.
G.M.T. (32.4 m.) as the wavelength seems
the same ? During the last month I have
heard, among others. the following stations:
Ankara, Delhi, Helsinki, Neron Java
(15.48 m.) at 12.45 G.M.T.: Sydney, Brazza-
ville, Spain (FIKA22 ?), Budapest,and a good
number of Americans. Most of these can be
received regularly. .
The set is a home-made 4-valver, buf the
reception mentioned was with “phones on
the first L.I'. so that in effect the set was
a Det., L.F. (R.C.C.). The coils and H.F.C.
are home-made, and there are no low-loss
components. Finally, all my radio know-
ledge was gained from Practicar WIRE-
LEss, and I shall be glad when it again
becomes a fat weekly.—F. G. Raver
(Longdon).

Medium-wave D.X. Stations

IR,—Recent letters concerning medium-
wave reception have proved to be
most intercsting, and I enclose my latest
log of some of these stations for the benefit
of other readers:

282 m.—A Canadian Home
station heard at 2.30 a.m.

462 m.—WIF (1.30 a.m.).
of both about R5-6.

499 m.—A conversation in English

between two distant transmitters (1.30 a.m,-
2.30 a.m.) at R4-5. (Can any listener iden-
tify this station ?)
- Iwould be very pleased to hear from any
reader concerning this topic, also from
any beginner in Morsc code. 1 will under-
take to answer all letters.—Eric WiLsox
(3, Back Meal Street. New Mills, Nr.
Stockport). L

Service

Reception

August, 1941

Experimental Circuits

IR,—Congratulations to the writer of
the article, ** Experimental Circuits,”
in the June issue.

This is the type of article that many

experimenters have been waiting for, and
this one in particular is just what is wanted,
as there are so many most unusnal circuits
illustrated, particularly those numbered
2, 6, 8, 9 and 10 (which I’ve never seen
before ).
_ Like many other readers, no doubt, T
intend trying out these circuits, and hope
to get some interesting results.—P. W.
BarnmrT (St. Albans).

Correspondent Wanted

W. POLLARD, ¢ Devonia,” London
Road, Datchet, Bucks, would like
to get in touch with any short-wave en-
thusiasts in the district with a view to
correspondence and personal contact.

LATEST PATENT
NEWS

-} ) ¢ -} ) ) G} | GM- ) |} G ) W )1,

These particulars of New Patents of inteusl.
to readers have been selected from the Official;
Journal of Patents and are published by per-.
mission of the Controller o? H.M. Stationery
z Office. The Official Journal of Patents cuni
be obtained from the Patent Office, 25, South-
; ampton Buildings, London, W.C.2, price 1ls.
weekly (annual subscription £2 10s.).
Latest Patent Applications
54405441, —McGee, J.  D.. Miller,
H.. and Freeman, . 8. P.—
Electron-discharge devices.
5553.—Robinson, J.—Radio receiving,
ete., systems.
5353.—Standard Telephones & (‘ables,
Ltd.-——Amplitude range-control in
signal-transmission systems.
5354.—Standard Telephones & Cables.
Ltd.—Amplification  of electric
waves,
5356.—Standard Telephones & Cables,
Ltd.—Receiving - circuits for
l signalling systems. 3
£ 5358.—Standard Telephones & Cables, |
| Ltd.. and Earp, C. W.—Arrange- §
i ment for conversion of frequency:
modulation to phase modulation.
5719.—Standard Telephones & Cables,
Ltd.—Apparatus and methods for
sound-absorbing.
5720.—Standard Telephones & Cables,
Ltd.—Frequency multipliers.
5721.—Standard Telephones & Cables,
Ltd.-—High-frequency receivers.
Specifications Published
535904.—Standard Telephones & Cables
Ltd., and Smyth, C. N.—Tuning
devices and indicators for radio-
receivers.
535907.—Standard Telecphones &
Cables, Ltd., and Black, D. H.—
Radio receivers and automatic
gain control arrangements thercin.
536089.—Blumlein, A. D.—Thermionic
valve amplifiers.
536070.—British Thomson-Houston Co.,
Ltd. —Thermionic dischargedevices. i

R (D | (G- | G| ) G ) G ()

) S ) D | | | A

536153.—Hazeltine Corporation.—
Periodic wave generators, par-:
ticularly applicable for use inl

television. , i
Printed copies of the full Published 3
Specifications may be obtained from th('!
Patent Office, 25, Southampton Bu‘t'ld?"ngs,i
{ London, W.C.2, al the wuniform pricei
iof 1s. each. 3
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RADIO CLUBS
& SOCIETIES

Club Reports should not exceed 200 words in length
and shouwld be received by the First Post on the third
Monday in each month for publication in the next issue.

NORTH MANCHESTER RADIO AND TELEVISION
SOCIETY

Hon. Sec. : R. Lawton, 10, Dalton Avenue, Thatch
T.each Lane, Whitefleld, near Manchester.
['L‘ has been suggested that meetings of the above
organisation be held in the Prestwich, Whitefleld
irea from time to time during the period of the war.
Dates and the number of times meetings will be held
are not yet fixed, so if all interested will write to the
secretary at the above address stating when they
would tike meetings to be held, an attempt will be made
to choose a night or day suitable to the majority.
0Old members of the organisation are particularly asked
to note this announcement.

INTERNATIONAL SHORT-WAVE CLUB (LONDON)
European and Colonial Representaive : Arthur E.
Bear, 110, Adams Gardens Estate, London, S.E.186.
IN spite of the war thig club has been able to carry
on. Many of our British members, however, are
finding it difficult to renew their membership owing to
the war. We should therefore like to inform them
that we would be pleased to send a copy of our
International Short-Wave Radio magazine to anyone
who makes application to International Short-Wave
Club, East Liverpool, Ohio, U.S.A. A great many
PRACTICAL WIRELESS readers are members of this
organisation. We should also like to hear from members
who are in H.M. Forces. These should writeto the club
at the London address, given at the head of this note,

"AMATEUR RADIO CONFERENCE IN MANCHESTER
N Amateur Radio Conference was held in Man-
chester on Sunday afternoon (June 8th), at which
there were radio enthusiasts and amateurs from Cardiff,
Sheffield, Flixton, Sale, Leigh, Ashton, Whitefield,
Westmorland, Blackpool and Bury, etc. A goed-will
message was agreed upon, addressed to President
Roosevelt and American radio enthusiasts, and same
has been pagsed to the American vice-consul in Man-
chester for forwarding to the U.8.A.

The future of amateur radio was a point which was
discussed very carefully, and after considering as to
whether an F.C.C. wonld be made workable in this
country, and the splitting of bands for ’phone and
C.W. work, the conference decided to make the follow-
ing recommendations which they hope will help to
.form any new conditions which may bhe contem-
plated, when the time comes for the re-issning of
amateur transmitting licences, after the war. It is
suggested that there be three grades of licences, and
the following are the ways in which it is suggested
that they work :

A. Licence to be granted to beginners on the
lines similar to those covering the A.A.licence
in the pre-war days.

B. A morse-test of 12 w.p.m., with a fairly simple
technical test, should entitle a person to
operate a 'phone or C.W. transmitter with a
power of up to 25 watts on restricted bands.

C. A morse-test of 18 w.p.m., with a rather stiff
technical test, should entitle a person to
operate a 'phone or C.W. transmitter on all
the amateur bands, with increased power. -

There was quite a lot of discussion on tbe subject of
whether there should be certain bands set aside for
C.W. and others just for ’phone.

The use of radio in Home Defence was another
point discussed, and the chairman emphasised the fact
that very little in the way of voluntary radio work
was offered to the radio amateur who was still in
civilianlife, and hesaid that he thought that there must
be many radio enthusiasts now doing A.R.P., AF.S.
and other work, who would much rather do work con-
nected with a subject that they werealready conversant
with. Two instances given where it was thought that
radio enthusiasts might be used were the new
“ Radio Net ' system, referred to in the press recently
by a Canadian Minister, and also the new amplifying
systém recently introduced, and used for located
persons trapped below wrecked buildings.

Another item which created a great deal of interest
was a discussion on the shortage of radio components,
ete. A very good “ Pool  suggestion was puat forward
by a member of the Leigh and District Amateur Radio
Society, and it was decided at the conference that the
system be tried out in the Manchester area, and clubs
in Ashton, Sale, Leigh and Manchester promised to
co-operate, The scheme briefly is that each club sup-
plies the other clubs with a list of the surplus radio
components, etc., which it may have, then any district
short of any certain components can look at the list
and find which area possesses spare ones, a form of
exchange or sale will then take place between the
organisations concerned.

At the close of the meeting it was suggested
. that a further one should be held at the samé place,
but next time with the addition of one or more talks
‘on matters of interest to radio enthusiasts. The date
suggested was July 27th, but at the time of writing
it has not been possible to fix anything definite.
Details of any future meetings of this description can
be obtained by sending a stamped, addressed envelope
to Mr. R. Lawton (address at top of this column),
who will be glad to notify any radio amateur or
enthusiast when arrangements have been made for
the next, meeting. .

. Extension Speaker.
faithful reproduction of
dreary hours.
demonstration NOW,

Cabinet models from 21/6
Chassis models from 19/3

Give her

WHILE SHE WORKS’

Your wife may be alone for a good part of the day
—in'times like these loneliness is not good for her.
Why not bring to her side while she works the
cheery company of
radio entertain-

ment ! [f your
set is in the living-
room—and your

wife spends a good
deal of time in the
kitchen~~she needs a Stentorian
Its superbly
her favourite
programmes will lighten many otherwise
Ask your dealer for a

Literature on application.

Stentorian

THE PERFECT EXTRA SPEAKER FOR ANY SET

Install an ext)'a speaker.

‘MUSIC

WHITELEY ELECTRICAL RADIO CO., LTD., MANSFIELD, NOTTS.

-l
Y for THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an I. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns bis
diploma, ke will KNOW radio. We are
not content merely to teach the prin-
ciples 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. 94A, iInternationatl Buildings,
Kingsway, London, W.C.2.
Please explain fully about your Instruction in
the subject marked X.
Complete Radio Engineering
Radio Service Engineers
Elementary Radio
Tetovision
If you wish to pass a Radio examination,
indicate it below.
Institute of Radio Enginecers
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Telegraphy for Aircratt
Gity and Guilds Telecommunications

(Use penny stamp on unsealed envelope.)

THIS IS THE LANGUAGE OF THE AIR AND WIRELESS
TELEGRAPHY  OPERATORS ARE  URGENTLY
REQUIRED FOR THE ARMY, NAVY AND AIR FORCE

Candler Code Courses

will help you either to increase your present speeds-or
start you on the right road to securing a thorough morse
code training so that your services will be valuable to
one of the branches of government service, merchant
marine, or to commercial companies.

If you are seriously interested in becoming an efficient
operator, fill in the Coupon below and receive full details
of the following complete Candler Code Courses :—

JUNIOR Scientific Code Courses for beginners.
Teaches all the necessary code fundamentals scientifically.

ADVANCED High-speed Telegraphing for operators
who want to increase their w.p.m. speed and improve
their technique.

Courses supplied for Cash or on Monthly Payment terms.
prrns———C O U P O Nrwwrmansmmmmm—m

Please send me Free and without obligation a
-<opy of the Candler *‘ Book of Facts.”

ADDRESS. S
Post coupon in 1d. led lope to London Manager,
CANDLER SYSTEM CO. (Room “5.L.0."),
121, KINGSWAY, LONDON, W.C2.
Condler System Co. ,Ashville, North Carolina, U.S.A,

841
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Replies to Queries

D.C. Resistance and Impedance

“I am in possession of a moving-coil
loudspeaker, which is listed with a
speech coil of 8 ohms impedanee. When I
tested with my Avometer it did not register
any D.C. ohms resistance. Can you give me
the ratio of A.C. ohms compared with
D.C. ohms, as the problem I have in mind is
to wind the speech coil of 8 ohms impedance,
but I have no fornrula as to how many turns
of wire I should put on the former to give
8 ohms ? Could you advise me of a practical
way of arriving at the impedance of any
speech coil when its ohms are not known ?
Also, the same query arises as regards the
output transformer on my push-pull ampli-
fier ; although this transformer is matched
to sult valves of 3,400 ohms, I only get a
reading across the transformer of approx.
200 ohms on my meter.”>—J. Rogers (Dudley).

IT appears that you are rather confusing
C. resistance and impedance to A.C.
The valve of impedance, in ohms, is much
higher than the D.C. resistance, also in
ohms, being dependent upon frequency.
Thus, the impedance of a choke or any type
of inductahce is (neglecting any capacity
across it) equal to the square root of
(R? + 27fL?), where R is the D.C. re-
sistance, & is 3.14, f is the frequency in
cycles per second, a,nd L is the inductance
in henries. ~
A fairly general, though not strictly
accurate, rule for speech coils is that the
lmpedance is about two and a half times the
D.C. resistance at a frequency in the region
of 1,000 cycles. Thus, an 8-ohm (im-
pedance) speech coil would have a D.C.
resistance in the region of 3 ohms. With
regard to the transformer, it should be
&pprecm’ced that the better the quality,
the lower the D.C. resistance. This is a
general rule, and you will see from cata-
logues that a choke or transformer of given
inductance is priced inversely as its D.C.
resistance.

Potentiometer Connections: Auto

G.B.

¢ Could you please inform me how to wire
up the potentiometer to a 7-pin Osram
QP21, since there appears to be only pin
No. 6 to connect ? Also, can automatic
G.B. be applied, as I should like to add it
to my set, the basic circuit being the Vltesse

. superhet?”— . Banece (Otley).

HE QP21 is not intended for use witha
potentiometer to supply the screening
grids, since these electrodes art inter-
nally connected together. Actually, poten-
tiometer feed is not necessary, due to the
accurate balancing of the two halves of
the double pentode. You will be quite in
order in following the connections to which
you refer.

Automatic bias is not practicable in this
circuit, due to the fact that the anode
current is constantly varying in accordance
with the amplitude of the signal applied
to the Q.P.P. output stage.

Coil Windings

‘“ Would you please inform me as to the
correct number of turns, and size of wire
for the following coils, using 13in. former ?
100 to 350 metres, 350 to 600 metres,
1,200 to 2,000 metres. I want to use these
coils for a small absorption-iype wave-
meter.”’—William G. Reid (Plymouth).

E wonld advise you that it would not

be practicable to cover the wave-

bands you mention with only three coils.

Instead, you will require coils approximately

as follows assuming the use of a .0005

mfd. tuning condenser and formers of 13in.
diameter :

95-250 metres 35 turns
200-500 metres 75 turns
400-800 metres . 100 turns
900-2,000 metres .. 220 turns -

The first two coils may be wound with'

22-gauge d.c.c. wire, and the other two with
I’ Pﬂ-t

RULES

We wish to draw thé reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
ansm%e from the construction of rececivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
‘Weregret that we cannot,for obvious reasons—

(1) Supply eircuit diagrams of complete
multi-valve receivers.

(2) Suggest alterations or modifications of
receivers described in our contem-
poraries.

(3) Suggest alterations or modifieations to
commezcial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

A stamped, addressed envelope must be
enclosed for the reply. AN sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.

Send your queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Lid., Tower House Southam Biveet,

Strand, London, W.C.2. The Coupon must be enclosed
with every query.

24.gauge enamelled wire. It would be de-
sirable to give the cotton-covered wire a
coat of shellac varnish after winding to
render the insulation proof against moisture.

Using an Eliminator on A.C. on

D.C.

‘“ The H.T. supply was obtained from the
mains, which were D.C. I made my own
eliminator. I I use the set where I am at
present stationed, I could not use the
eliminator, as it is A.C. current here. Could
you advise me in what way I should have
to change my present H.T. supply unit so
as to use it here ? *>—J. Dawson (Chichester).
YOU can certainly operate the receiver

from the A.C. mains by using the
smoothing unit which you have, in con-
junction with ‘a mains transformer as a
rectifier. Provided that your unit was suit-
able for D.C. mains, it will be satisfactory
for A.C. working, when used with the trans-
former and rectifier mentioned. You do
not state the values of the resistors, but
they may remain unaltered provided that
the output from the rectifier is approxi-
mately the same as that from the D.C.
mains with which the unit was used.

A suitable rectifier would be the Westing-
house type H.T.15, fed from a transformer
with an output of 250 volts, 80 mA. This
transtormer can be obtained through any
good radio dealer, whilst the rectifier can be
obtained similarly, or from Westinghouse
Brake and Signal Co., Ltd., Pew Hill,
Chippenham, Wilts, who will also supply
you with full details of the rectifier. In
passing, it should be mentioned that the L.F.
transformer you indicate is not ideal as a
smoothing choke, although it will work if
the H.T. current is low.

‘Before proceeding,

_batiery set called the

August, 1941

Umversal Meter Queries

1 have constructed the ¢ Universal
Meter * described in your ‘ Radio Service
Manual,” and the meter is working per-
fectly., My particular instrument is com-
pletely self-contained in a case 16in. by 18in.
I now wish to increase its utility by using
the 0-1 mA milliammeter for reading the
mutual conductance of valves.

“1 have all the valve-holders in position,
together with rotary selector switches.
however, I would
appreciate your advice on the following
points :

-1, What is highest anode current, and
voltage likely to be required for valve
testing ?

2. Should H.T.+ tappings be taken from
H.T. seecondary on transformer or by
resistances after rectification ?

3. What voltages should I select on H.T.
selector, G.B. selector, and filament
selector ?

4, What method is adopted for obtaining

" the 2-volt D.C. for battery valves ?

5. Where must the milliammeter be
connected ?

“JX have wired the valve-holders as
described in the ¢ Radio Service Manual,’
i.e., anodes in parallel, filaments in parallel,
etec. Will this wiring hold good for the
mutual econduetance test ? *>—C. E. Clothier
(Watford).

HE anode current will depend on the
type of valve under test, and may
vary from 2 mA’s to, say, 40 mA’s when
an output valve is under consideration.
The correct anode and screen voltages are
always given in manufacturers’ leaflets.

H.T. tappings can be taken from
secondary of mains transformer. It is
quite in order to use raw A.C. for such
purposes. The voltages will depend on the
valve. . G.B. supply iz obtained easiest
from an external battery.

Raw A.C. can be used for 2-volt filaments
for testing purposes, provided that care is
taken to apply correct value.

The mA meter must be connected in the
anode circnit. The mutual conductance
is obtained by noting the change in anode
current when G.B. is varied by 1 volt. The
valve-holder wiring is in order.

Portable All-dey Battery Set

‘‘T have purchased an American all-dry
¢ Admiral’ which
works on A.C. or D.C. 1 have a cord
resistance for it, and it works gquite well on
250 A.C. ashore, and on battery power, but
1 wish to run it on a ship’s mains of 110-120
D.C. Althoughtherectitying valve filaments
light up, I cannot get a sound out of it.
I have tried it with and without the resistance,
but can get no results,. Can you advise
me, please ? >—Lewis J. Martin (Walton-
on-Thames).

E regret that we cannot be as helpful

as we should wish, since we are not

in possession of any details of the particular

American receiver you mention. As you

probably know, there is a very large number:

of sets of this general pattern, American

made, and it is hardly possible to keep a
complete file of them all.

It is probable, however, that there is a
fixed or semi-fixed resistor in the receiver
for varying the voltage drop: this would
be in addition to the cord resistor. In that
case. it would probably be necessary to cut
out this resistor when working on 110-120
volts. On the other hand, it is possible
that the receiver is intended only for
mains of 200-250 volts,

) il I— li
i The coupon on page iii of cover
; must be attached to every query.

ra—
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BLUEPRINT SERVICE

PRACTICAL WIRELESS No. of
Dale a] Issue. BlueprmL

CRYSTAL SETS
Bluuprlnll. 6d. each.
1937 Crystal Receiver .. .
The “ Junior ** Crystal Bet .o

STRAIGHT SETS.
One-vaive : Blueprints, 1s. each.
All-Wave Unlpen (Pentode) ve
Beginners’ One-valver .. .o
ThI? ")Pyramid " One-valver (HF

Two-vaive : Blu
The Signet Two (

Three-valve: Blu
Sel;s:tone Battery

rint, 18,
& LF) .

ints, 13. each.
hree (D, 2 LF

Tans)
Sixty Sl'ulling Three (D 2 LF
(RC & Trans

Leader Three (3G, D Pow) ..

Summit Three (HF Pen,

All_Pentode Three (HF i‘e
(Pen), Pen)

Hall-Mark Three (SG D, Pow) e

Hall-Mark Cadet (D, LF, "Pen (RC))

F. J. Camm’s Silver Souvenir {HF
Pen, D (Pen), Pen) (All-Wave

Cameo Midget Three (D 2 LPF
(Trans)) ..

1936 Sonotone Three-Four (HF
‘Pen, HF Pen, Westector, Pen)

Battery All-Wn.ve Three (D, 2 LF

(RC))

The Monitor (HF Pen, D Pen) .e

The Tutor Three (HF Pen, D, Pen)

The Centaur Three (8G,

F. J. Camm’s Record All-Wave
‘Three (HF Pen, D, Pen)

The * Colt” All-Wave Three (D
2 LF (RC & Trans))

The * Rapide”” Stralght, 3 (D
2 LF (RC & Trans)) ..

P, J. Ceamm’s Om('le All-Wave
Three (HF, Det, Pen) .

1938 ** Triband * All Wave Three
(HF Pen, D, Pen)

F. J. Camm’s “ Sprite” Three
(HF Pen, D, Te t)

The ** Hurricane ** All-Wave Three
(8G, D (Pen), Pen)

F. J. Camm's “ Push-Button *
Three (HF Pen, D (Pen), Tet)

Four-valve : Bluupmlts 1:. each.

Fury Four (2 8G, D, P

Beéa %;uversal Four (SG D, LF

Nucleon Olass B Four (SG D
(8G), LF, CL B)..

Fury Four Super(SG SG D Pen)

Battery Hall-Mark 4 (HF Pen,
‘D, Push-Pull)

7. 7. Camm’s “ Limit ” All-Wave
Four (HF Pen, D, LF, P)

“ Acme > All-Wave £ (HF Pen, D
{Pen), LF, Cl. B)

The “ Admu'al * Four (HF Pen,
HF Pen, D, Pen (RC) .. .o

Mains Operated,
Two-valve : Blueprmts, 1:. each.

AC. 'lwm:éD (Pen), P o
A.C.-D.C. Two (8G, Pow .
Selectone A.C. Radxogram Two

(D, Pow) .e .e

Three-valve : Bluepnnts 1s. each
Double-Diode-Triode Tilree (HF
Pen, DDT, Pen) . .
D.C. Ace (8G, D, Pen) .. .o
A.C. Three (8G, D, Pen) .. .
A.C. Leader (HF Pen D Pow) ..
D.C. Premier (HF Pen Pen) .
Unique (HF Pen, D (I’en), en . .
Ar(:lx;ad?. Mains Three (HF Pen, D,
en
F.J. Camm’s A.C. All-Wave Silver
Souvenir Three(HF Pen D, Pen)
“ All-Wave” A.C. Three (D
LI (RC)). .
A.C. 1036 Sonotone (HF Pen HP
Pen, Westector, Pen) .
Mains Record All-Wave ‘3 (IIF
Pen, D, Pen) .. ve ..

Four-valve : Blueprints, 18 each.
A.C. Fury Four (SG, SG, D, Pen)
A.C. Fury Four Super (8G, 8G, D,
Pen) ‘e ‘e e .o
A.C. Hall-Mark (HF Pen, D,
Pash-Pull)
Universal Hall- M’u‘k (HI‘ Pen D
Push-Pull) . .

27.8.38

Battery Operated.

19.2.38
27.8.38

24.9.38

18.2.39
26.3.38

3.9.38

PW71
PWo4
PW3l1A

PW85
PW93

PW76

FW20
PW34D
PW45
PW47

SUPERHETS.
Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three-valve) .
F. J. Camm’s 2-valve Superhet ..

Mains Sets : Blueprints, 1s. each
A.C. £5 Superhet (Three-valve) ,.
D.C. £5 Superhet (Three-valve) ..
Universal £5 Superhet (Three
valve) .. ..
F. J. Camm’s A.C. Superhet4 .e
F.J Camm s Universal £4 Super-

het .
* Qualitone '+ Universal Four ..

Ht

Four-vaive : Double-sided Blusprint, 1s. 6d.
Push Button 4, Battery Model .. }22 10.38

Push Button 4 A.C. Mains Model

SHORT-WAVE SETS.

One-vaive : Biueprint, 1s.
Simple S.W. One-valver .. .e

Two-valve : Blueprints, 1s. each.
Mldget Short-wave Two (D, Pen)
“Fleet” Short-wave Two
(D (HF Pen), Pen) .. .

Three-valve : Blueprints, 13. sach.
Expenmenter's Short-wave Three

(3G
The Preiect 3 (D ‘2 LF (RC and
Trans

s)) .
The Band- Spread S.W.  Three
(HF Pen, D (Pen), Pen) .e

PORTABLES.

Three-vaive : Bl nts, 1s. each.

J. Camm’s ELF Thxee-valve
“Portable (HF Pen, D, Pen)

Parvo Flyweight deget Portable

{8G, D, Pen) ., . .

Four-valve : Blueprint, 1s.
“Imp” Portable 4 (D, LF, LF
(Pen)) .. .e . .

27.8.38

8.6.39

MISCELLANEOUS.

Bluoprint, 1
S.W. Couverter-AdapLer (1 valve)

PW40
PW52

PW43
PW42

PW44
PW59

PW60
PW73

PWO5

Battery Operated.
23.12.39

PWes

PW3sA
PWo1

PW30A

PW63
PW6S

PW65
W77

PW8s

PW48A

AMATEUR WIREIGESS AND WIRELESS MAGAZINE
] ‘

YSTAL SETS.
Blueprints, 6d. each.
Four-station Crystal Set ., .

23.7.38 AW427
© A

1934 Crystal Set ., .e . —_— W4i44
150-mile Crystal Set . . -_ AW450
STRAIGHT SETYS, Battery Operated

One-valve : Blueprint, 1s.

B.B.C. Special One-valver o — AW387
Two-valve : Blueprints, 1s. each.

Melody Ranger Two (D, Trans)., — AW3S3
Full-volume Two (SG det, Pen) ., -— AW392
Lucerne Minor (D, Pen) .. o — AW426
A Modern Two-valver ., . — WM409
Three-valve : Blueprints, 15, cach.

£5 5. 8.G. 3 (8G, D, Trans) = .. —_— AW412
Lucerne Ranger (SG, D, Trans) .. — AW422
£6 5s. Three De Luxe Version

(3G, D, Trans) . 19.5.34 AW435
Lucerne Straight Three’ (D BC

Trans) .. —_— AW437
Transportable Three (SG I) Pen) —_ WM271
Simple-Tune Three (3G, D, Pen) -— WM327
Economy Pentode Three (SG, D,

Pen) .. .. . .. —_— WM337
“W.M” 1934 Standard Three

(8G, D, P .o . —_— WM351
£3 3s. Three (SG D, Trans) .. — WM354
1935 £6 Os. Battery Three (2@,

D, Pen) . . —_ WM371
PTP Three (Pen, Pen) . — ‘WM389
Certainty Three (SG, D, Pen) — ‘WM393
Minitube Three (3@, D, Traus) .o Oci. *35 WM396
All-Wave Winning Three (8G, D,

Pen) . ve .. . - WM400
Four-valve : Blueprmts. 1s. 6d. cach.
65s. Four (SG, D, RC, Trans) .. —_ AW370
2H0F Four (2 SG D Pen) — AW421
Reli-contained Four (8G, D, LF

Cl. B) . Aug.'83  WM331
Lucerne Stmght "Four (SG D, :

LF, Trans) WM350
£5 5s. BatteryFonr (HF D 2 LF) eb. ’3.: WM381
The H.X. Four (8G, 8G, D, Pen) _— WM384
The Anto Straight Tour (EF Pen, .

HF Pen, DDT, Pen) . Apr.’'30  WM404
Fiva-vaive : Blueprints, 1s. €d. each.

Super-quality Five (2 HF, D, RC,

Trans) -— WM320
Class B Qundradyne 2 %G D, LF,

-Class B) . — WM344
New Class B Five (2 G, D LF, .

Class B) . . . . — WM340

These Blueprints are drawn full size

Coples of appropriate issues containing descrip-
tions of these sets can in some cases be supplied
at the following prices which are addifional to the
gost of the Blueprinf, A dash before the Blueprint
Number indicates that the issue is out of print.

Practical Wireless (issues dated prior to June
I.st, 19840). 4d. Post Paid
Issues dated June 1st to
July 27th, 1840, 5d. Post Paid
(Issues dated September, 1940

and after) 7d. Post Paid

Amateur Wireless o) - 4d ,, o,

WirelessMagazine [P,

The index letters wlucn precede the Blueprmt
Number indicate the periodical in which the de<»
crip@on appears Thus P.W, refers to PRACTICA
WIRELESS, A.W. to Amafeur Wireless, W.M. to
Wireless Muaazme

Send (preferably) a postal order to cover the cost
of the Blueprint, and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELESS Biueprint
Dept., George Newnes, Ltd., Tower House, South-
ampton Street, Strand, W.C.2.

o Mains Operated.

Twe-vaive : Blueprints, 1a. each
Consoelectric Two (D, Pen) A.C. -— AW404
Economy A.C. Two (D, Trans) A.C. = WM286
Unicorn A.C.-D.C. Two (D, Pen) -_— WM394
Three-valve = "Blueprints, 1s. each.
Home Lover's ‘New Al-Electric-

Three (3G, D, Trans) A.C, .. -— AW383
Mantovani A.C. Three (HF, Pen,

D, Pen) . —_ WM374
£15 158 1936 AL, Rad:ogmm

(HF, D, Pen) .. . «e Jan. "36 WM401
Four-valve : lnogmm, 1s. 64. mh.
All Metal Four (2 8G, D, Pen) .. WM329
Harris’ Jubilee Ramogram (HF,

Pen D, LF, P) .. . .. May '35  WM386

SUPERHET.

Battery Sets: Blueprints, 1s. 6d. each.
Modern Super Senior . . — WM375
*Varsity Four .. . oo Oct. '35 WM395
The Request All-Waver . .. June '36 WM407
1935 Super Five Battery (Superhet) — WM379

Mains Sets : Blueprints, 1s. each.

Heptode Super Three A.C,. .- May 84 ‘WM359
“ W.M.” Radiogram Super A.C... WM366
PORTABLES.

Four-valve : Blueprints, 1|. 6d. each
Holiday Portable (8G, D, y

Class B) . - AW393
Family Portable (HF D RG,

Trans - AW447
Two FLF. Portable (2° 8@, D,

QP21) -— WM363
Tyers Portable (86, D, 2 Trans). . — WL1367

SHORT-WAVE SETS. Battery Oporated.

One-valve : Blu s, 1s. each. .
S8.W. One-valver for America .. 15.10.38 AW429
Romg Short-Waver ve . - AW452
Two-valve : Blueprints, 1s. each. N
Ultra-short Battery Two (SG det,, .

Pen) Feb. *36 WM402
Home-made Coil Two (D Pen) .- AW440
Thres-valve : Blueprints 1s. each.

World-ranger Short-wave 8 (D,

RC, Trans) - AW355
prenmenters 5-metre  Set (D,

Trans, Super-regen) .. 30.6.34 AW438
The Oarrier Short-waver (8G, D, P) July '35 WM390
Four-valve : Blueprints, 1:. 6d. each.

AW, Bhort-wave World-beater

(HF, Pen, D, RC, Trans) .. — AW436
Empire Short-waver (8G, D, RC,

Trans) —_ WM313

Standard Four-valver Short,-waver
(8G, D, 1F, P)., .

Saperhet : Bineprint, 1s. 64,
Simpllﬂed Short-wave Super ..

Mains Operated.

Two-valve : Blueprints, 1s. each

Two-valve Mains Short-waver (D,
Pen) A.C. . P. W. 13.1.40 AW453
“W.M Long-wave Converter .e ‘WM380

Threo-valve : Blueprint, 1s.
Emigrator (3G, D, Pen) A.C. .. -— WM352

Four-vave : Bluegrint, 1s. 6d.
Standard Four-valve A.C. Short~

P.W. 22.7.30 WMJ83
WN397

waver (8G, D, BC, Trans) .. -— WM391
MISCELLANEOUS.
8.W. One-valve Converter (Price
6d.) .. ve .. .o -_— AW329
Enthusiast’s Power Amplifier (1/6) — WM387
Listener’s 5-watt A.C. Amplifier
(1/6) .. . .. v - V7 M392
. Badio Unit.(2v.) for WM 392 (1/-) - WM398
Harris Electrogram batbery ame
plifter (1/-) - WM309
De Luxe Concert "A.C.  Electro- )
gram (1/-) - WM403
New Style Short-wave Adapwr
. . - WM388
Trickle Charﬁdr (6d ) .o .. —_ AW462
Short-wave Adapter (1/-).. .o - AW456
Superhet Converter (1/-) . — AW457
B.L.D.L.C. Short-wave Convertet
(1/-) oo Mayu 38 WM405
Wiison Tone Master. {1/- ) Lodune s WM406
The W.M, -A.C. 5hort;-wave bon )
verter (1/-) . - WM40
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Classified Advertisements

ADVERTISEMENTS are accepted for these columns
at the rate of 2s. per line or part of a line, Minimmm
charge 4s. All advertisements must be prepaid. Hach
paragraph will commence with the first word in hold
face capitals. Allcommunicationsshould be addressed
to the Advertisement Manager, < Practical Wirelesg,”
'fower House, Southampton Street, London, W.(.2,

CABINETS

A CABINET for every radio purpose. Send measure-
ments of chassis, ete,, and say what kind of cabinet
required. sStamp for reply. lnspection invited.

H. L. SMITH AND €O,, LTD,, 289, Idgware Road,
W.2. Tel.: Pad. 5891.

LITERATURE, MAPS, etc.

AMATEUR Radio Handbook. Second edition now
on sale. 328 pages, price 4s.—Radio Society of Great
Britain, 16, Ashridge Gardens, London, N.13.

LESLIE DIXON & CO. would appreciate any
Electrical and Radio Catalogues to replace those lost
by enemy action, These should be sent to our new
oftice at 19, Broughton Street, Battersea, 8.W.8.

WEBB’S Radio Map of the World. Locates any station
heard. Size 40” by 307, 4/6, post 6d. On linen, 10/6,
post 6d. WLEBB’S Radio Globe—12” model. Radio
prefixes, zones, ete., 27/6.—~Webb’s Radio, 14, Soho
Street, London, W.1, ‘Phoue.. GERrard 2089.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, American, any
make, moderate prices.—Sinclair Speakers, Pulteney
Terrace, Copenhagen Strect, London, N.1.

PUBLIC APPOINTMENTS

WIRELESS TECHNICAL INSTRUCTORS REQUIRED
IN ARMY UNITS

Emoluments.—Pay 23. 9d. per day (7 days a week).
Clothing, rations and accommodation or, if this
cannot be provided, allowances at authorised rates.
If married and otherwise eligible family allowance pay-
able in respect of wife and children, subject to allotment,
from pay.

Candidates should preferably be under 35 and over
24 and—

(a) Hold one of the following qualifications:

Gradusateship of the Institution of Electrical
Engineers.

Final (Grade III) Certificate of City and Guilds
of London Institute Examination in Radio Com-
munication.

Higher National Electrical
Engineering.

Certificate of City and Guilds of London Institute
in Radio Service Work,

Certificate In

(b) Be able to pass an oxamination on the following
gyllabus :

Simple algebra, including quadratic equations;
simple trigonometrical ratios and identities;
vectors.

Properties of elcetrical currents; heating of
conductors; magnetic flelds; wunit of current;
Ohm’s Law; resistance in series and parallel;
potentiometers.

PRACTICAL WIRELESS

RADIO CLEARANCE, Ltd.

LOW-LOSS Ceramic Valve Holders. Lissen
Hi-Q., baseboard and chassis, 7-piu, 1/= each.
LOW-LOSS Short-wave Condensers, variable
Ceramic insnlation brass vanes, Lissen Hi-Q
miniroum capacity 50 mfd. and 20 mfd. List,
5/6 each: our price, 2/6 each.

PUSH-PULL Switches, Lissen 2-point, 4d. each.

YAXLEY type Switches, 6-bank, 3/- each.
YAXLEY type Switches, 9-bauk, 3/6 each.
ROLA P.M. Speakers, latest model 7iin. cone,

with power and pentode transformer, Lioxed,
17/8 each.

MIDGET SPEAKERS, Goodmans TEnergised,
600 ohms field including transformer, new,
boxed, 10/6 each.

STRAIGHT LINE 3 wave-band Dials, 1/11 each.
MAINS TRANSFORMERS, 300-0-300v. 100 m.a.
5v. 2 amps., 6.3 5 amps.  Drop-through chassis
type, 12/6 each.

MAINS TRANSFORMERS. Wearite 100 watt,
auto transformers, 100-110v., 200-200v., revers-
ible, 14/11 each.

MAINS TRANSFORMERS, 250-0-250v., 80 m.a.
4v. 1 amp., 4v. 4 amp, 200-250 mains, new,
boxed, 12/6 each. .

CHASSIS Mounting Valve Holders, American
Octals. 6d. each.

CHASSIS Mounting Valve Holders, Lnglish
Clix type, 4-5-7-pin, 3d. each.

CENTRALAR Volume Controls, midget type,
2,000, 5,000, 25,000, 50,000, 100,000 ohms,
less switch 2/9 each. 1,000, 25,000, with switch,
3/6 each.

8-WAY Push-button Switches, 1/3 each.
4-WAY Push-button Switches, 1/3 each.
DROPPING Resistances, for all purposes.
Tatal resistance 535 ohms. b taps in steps of
50 ohms. Standard for Pye, Lissen, Iiver-
Ready, etc., 3/6 each.

10FT. Coils Counecting Wire, 4d. each, glazed,
Red or White.

BRAIDED Screened Cable, Single and Twin,
9d. per yard.

PUSH-ON Pilot Lamp Holders, 3d. each.
PLESSEY Single Gang .0005 Variable (ondensers,
1/11 each. 2-gang .0005 Variable Condensers,
with Vernier Control, 1/11 each.

8OLID Dielectic Condensers, by well-known

maker, 0005 Tuning and .0001 Reaction
Differential, 6d. each.

B.l. Wire-end DBins Rlectrolvtics, 50 mfd.,
12v.. 1/6 each.

TUBULARS, wire-end non-inductive paper
condensers. All sizes up to .01, 5d. each;
.1, 7d. each.

T.C.C. 2 mfd. Electrolvtic Condensers, 200v.

working, 1/3 each.

CONDENSERS, .0005 triple, 1/8 each.

1LB. Reels 20-gauge tin copper wire, 2/8 each.

T.6.6. 1 mfd. Paper Condenser, 350v. working,

1/= each.

DOUBLE FUSE HOLDERS.

1 amp. fuses, 1/6 each.

R.l. Parafeed L.F'., Transformers, 2/- each.

GO00D assortment of Mains and Filament

Transformers, L.I. Chokes and Alum (hassis,

ete. Ex-Television, all-wave super het coils,

aerial and oscillator, 465 k.c., 3/11 per pair.

All orders must include SUFFICIENT POSTAGE

Y0 COVER. Hours of Business : Weekdays,

9-4.30. Saturday, 9-1 p.m.

PLEASE WRITE YOUR NAME AND ADDRESS
IN BLOCK LETTERS.

Woe cannot undertake to answer
postage is included (21d.).

RADIO CLEARANCE, Ltd., 95, HIGH HOLBORN:

LONDON, W.C.1.
Telephone : HOLborn 4G31.

Complete with 2

_ August, 1941_

RECEIVERS AND COMPONENTS

ENGLAND'S GREATEST BUYERS OF SURPLUS
RADIO AND ELECTRICAL GEAR. STOCKS
ASSEMBLED FROM GOVERNMENT, G.P.0., ARMY,
R.A.F. AND PROMINENT RADIO AND TELEVISION
MANUFACTURERS. ALL TO BE SOLD AT LOW
PRICES, FREE OF PURCHASE TAX.
YAXLEY type switches, 2-way, 1/-: 3-wayv, 1/3.
SCREENING shields in aluminium, 6}in, x bin. x 5in.,
Lraud new and umised, 2/6 pair.
COILS of wire. Approx. 30 gauge stranded sleeved
wire, in colls weighing 123 oz, 2/-.  Also scanning coils,
sititar wauge, 94 oz., 1/6. Also 17-gauge stranded _
cotton and rubber covered, 2 1bs, 11} oz., 4/-.
I.F. TRANSFORMERS, 456 key/s. lIron cored, hrand
new, completely screened, 1/9 each.
BULGIN 250 v. 5 amp. socket with
bracket, unused, 1/- each.
OUTPUT TRANSFORMERS. Primary 300 ohms D.C.
Secoidary .5 ohm D.¢!.- Brand new. manufacturer’s
type.4/6. Also new chokes, 3 henry, 150 ohms, 3/-each.
EX-BAIRD. Paxolin squares, 2§in. x 2iu.. to clear, 9d.
doz. Wax impregnated cardboard panels, 104in. x 6iu.,
1/3 doz. 30 ohm volume controls, wire wowl, 1/3
on.(-h. Short-wave coil 7.23 metres mounted on ceramic
trimmer, 1/- each. A big range of volume controls,
30 ohms, 1/9 5 200 ohin, 1.~ ; 1,000 ohin, 1/3 5 2,000
ohu, 1/ 5,000 ohiu, 1/6 ; 1 megobm, 2/3.  All above
items are high quality television components, new and
unused.
FLEXIBLE DRIVES., Well made, shielded cable drives
for remote control. TIdeal for radiogramophones.
Approx. 2’ long. Mo clear, 4/- each.
ELECTRO-MAGNETIC COUNTERS. Resistance
500 ohms. Counting from 1-12,999. Size 41” x 2" x 11",
Ex-G.P.O. Invaluable for countless purposes, 9/6
each. A smaller type, 1-1,999, size 4" x 11" x 14",
5/6. Cannot be repeated, and doubtful if they can be
purchased brand new to-day.
SMALL MECHANICAL COUNTERS, with striker
arm registering up to 9,999. Heavily counstructed to
stand any amount of hard wear. To clear, 3/6 each.
VALVEHOLDERS. Belling-Lee special H.F. 5-pin,
chassis mounting in biack bakelite, 6d. each, 5/= doz.
PLESSEY Small block type condensers, two tappings,
0005 and 0.1 mfd.. 350 v, test, 1/~ each, 10/6 doz.
SINGLE FEarpieces. A good line for experimenters
with flexible metal sheathing, chromium-plated. Only
a few to clear, 2/6 each.
RESISTANCES. Assorted values and makes, Erie,
T.C.C. American, etc. Resistances are in short, supply
—get a dozen or so while you can. Low price of 1/6 doz.
‘TAPPED mains resistances. Another good line, for
£ amp. valves. Tapped at 200, 230 and 230 volts. To
clear. 4/~ each.
V'V'ESTINGHOUSE Rectifiers. The popular type H.T.8.
Slightly used, but guaranteed in good condition and
working order. Only 8/6 each.
B.I. CONDENSERS. Block type oil filled in metal
cases with terminals. High quality components. 4 mfd.
450 v. d.c. test, 3/8 each. Also .1 mfd. 1,000 v. d.c.
test, 2/8 each and 0.25 mfd. 1,000 v. d.c. test, 2/6 each.
RELAYS. Small relays for operation on 2 v. D.C.
with G-way make and break switches, Brand new,
raany useful applications, §/- each. ’
TRIMMERS. Twin trimmers on ceramic base, brand
new, to clear 6d. each, §/- doz.
VARIABLE CONDENSERS. Well made heavy 3-gang
superhet condensers. Die cast frames in first class
condition. Low price to clear stock 1/3 each.
SMALL REVERSIBLE A.C. MOTORS (as used for
m(l)tg{bumng). 25-30 volts A.C. Built-in reduction gear

plugs mounted on

Magnetic effect of current ; flelds due to parallel
wli([ss; fleld due to a solenoid; electro ts.
of

Induction ; effect of rotating a collin a magnetic

field.

Mutual and self indaction and Inductance;
effect '?f inductance on growth and delay of
current. .

Capacity; charging storage and discharge of
istance and i t;

MISCELLANEOUS

RADIO SOCIETY OF GREAT BRITAIN invites all
keen amateurs to join. Reduced war-time subscrip-
tions. Send 1s. for current issue *T. & R. Bulletin”
and details.—16, Ashridge Gardens, London, N.13.

condensers; through r ind

Alternating currents; vector diagrams; effect
of redistance variation ; effects of L and Cin A.C.
circuit ; phase difference of currents; resonance in
? stcgies circuit; paralle] circuit of L and C; Q

actor.

Elementary knowledge of valves ; simple theory
of amplifiers; oscillators and detectors; general
d)rinclples of radio practice.

Suitable idates will be interviewed at local
centres, and, if successful, will be enlisted and appointed
Acting Sergeant Tradesman, For those who are on the
Schedule of Reserved Occupations, special arrangements
will be made to enable them to be enlisted. In the event

24-HOUR Service on all makes, particularly home-
constructed sets; also American multi-tube receivers,
~R.A. Radio, 62, The Broadway, X.W.7. ‘Phone :
Mill Hill 4313.

SWLS AND EX-TRANSMITTERS : Swop cards!
Send me your QSL card, replies guaranteed.—Dave
‘Watkin, * Brownshill Court,” Wick Street, Near
Stroud, Glos.

SHOWCARD Stencil Outfit, 4/-. Poster, 6/-. Approval
against remittance.—'* Print-a-sign,” 23, Blackburn
Street, Glasgow, S.W.1,

of any applicant found to be reserved under Schedule
of Reserved Occupations special application will be
made for relaxation of the Schedule. No guarantee
can be given that this application will be successful.

Application Forms may be obtained by t card
from the Under Secretary of State, The War Office
(A.G.Ge), Whitehall, 8.W.1.

MORSE TRAINING.

FREE. “ Book of Facts,” tells vou ail about The
Candler S8ystem of Code training. Courses for Begin-
ners and Operators.—Write: Candler System Co.
(LO), 121, Kingsway, London, W.C.2.

MORSE EQUIPMENT

NEW LOUDSPEAKERS

FULL tange of Transmitting Keys, practice sets and
other equipment for Morse training.—Webb’s Radio,

14, Soho Strect, London, W.1, *Phone : GERrard 2089.

3,000 Speakers, P.M. and energised, 4in. to 14in., in-
cluding several Epoch 18in.—Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.

hundreds of applications,

AUDAK PICK-UP HEADS. High resistance coil,
made by the famous Audak Company of New York.
Extensively used in sound recording and laboratories,
Ideal for gramo turntable amplifiers, 8/8 each.

AUDAK CUTTING HEADS. Heavy duty type.
ohm coil. A really high-class instrument, 17/6.
SEE ALSO OUR DISPLAY ADVT. ON PAGE 347.
SUFFICIENT POSTAGE MUST BE INCLUDED.
REGRET NO C.0.D. ORDERS AGCEPTED.
LONDON CENTRAL RADIO STORES, 23, LISLE 8T.,
LONDON, W.C.2. ‘Phone: Gerrard 2069

Speed about 60 r.gls . A first-class job with

35

COULPHONE Radio, New Longton, Preston, Prompt
personal service. Brand new goods. Tungsram Lnglish
and_American valves. Cosmocord Crystal Pick-ups,
Goldring Pick-ups, with volume control, 17/6. 10~
Rola P.M. speakers with transformer, 22/6. (tcodman’s
8" P.M., 18/6. Electrolytics, 8 mfd., 500v., 2/9; 848
rafd. (4 leads), 4/9; 1648 mfd., 6/3; 50 mfd., 50v.,
2/9. Lrie and Dubilier 1-watt resistors. All values.
6/6 per doz. 8,A.1. for New List.

SURPLUS RADIO STORES
We are still very much alive. Most bargaing advertised
last month still available. Send vour orders with

coafidence.
SURPLUS RAD!IO STORES,
46, NEW KENT ROAD, LONDON, S.E.
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PRACTICAL WIRELESS

RECEIVERS AND COMPONENTS

REGCEIVERS AND COMPONENTS

SPECIAL CLEARANCE OFFER OF
AUTOMATIC Morse Code Seaders.  Useful to thiose
learning the vode. TUsed in place of ordinary key to
operat e buzzer, oseitlator, ete. Instrmnent. complete,
assemibled, 46, 36, oz, Ditto, massembled, 20,
21/ doz.

MORSE apping Kexs, plated brase, ehonite knoh,
on polished wood base, 1,6, 12 - dox.
BUZZERS, hakelite, 2-6 volt= 2 6. Diita, with ter-

BN

minals for carphone frequeney tse,

POLAR Cumpax Var. Conds. . 1,3, 12/~ doz.
Telsen, 002 fixed, 1.9 doz.: ! 1 lv ks, l - 1105
KNOBS, Brown hakelite,

drilled to 7, 16 doz., 12 cr
CERAMIC Ribhed Coil FFormet
3;6 doz.  1.obu-ohm Resistors, od,
MIGROPHONES, Standand ¢ PO, i

P s, 2 1\-(1411
Exact Tuners, were 04 - (6 12 2 e
INSTRUMENT Wire. 26 s.w Sl TOH).
recl, H0,-; :SU s, DS reel, 20,
PICK-UPS, *“ Truvux ™ A]nprlmu l\ln arzain, 17 6.

Orders over 5 - post free. No € ),

MIDLAND INSTRUMENT €O.,
18, HARBORNE PARK ROAD, BIRMINGHAM, 17.

GALPINS ELECTRICAL STORES
ELEC. LIGHT CHECK METERS, =mull, late type,
goold makers, fine econdition, elmnirnll_\' guaranteed
to 200250 volts 30 ey, | phase A, D amp., 6 -3
10 amp., 76: 20 amp., 9~ Post 1/~ each,
D.C. ELEC. LIGHT CHECK METERS, :u0,230v.,
S5l Y amp., 5:6 each, post 1 -
VOLTAGE CHANGING TRANSFORMERS, soto wound,
100,110 to 200:240 or vice ver<a OO0 watts, £3.
PRESS BUTTON UNITS, v, Tine X 6in. X Flin,
fitted capacitators, .umlonwh ehe., ior 3-gang tuning,
5,6 post frec,
8-WAY Pross-hutfonr  Switelies,
terminal styipn, 2 = post {ree.
MODERN A.C. MAINS €HASSIS by futmous maker
surplus from bomd damage), itted mains transformer,
electrobytivs, condensers, volinie  controbs, \Almlu‘e
condenser. LF. coils, tuning coils, vetal valve holders.
ete,, 4 and 3 valve niodels, ot cuaranteed to work
but worthv 3 times the money [or the cotmponehts
aione.  Price 28 -, carringe paid,
H.T.8 Metal Rectifier<. second-hand, bat in pericct
working order, 7 6. post (ree.
AUTO. GHANGING CUT OUTS AND VOLTAGE
REGULATORS, cx. R.AF. =uir any dynamo up tu
20v. at 15 amips., fully adjustable, wiring instructions,
complete in metal ease, 3°6. post 0],
WIRELESS CHASSIS (l.omb ~1n']rh|~,). containing
nmany valuable components as used in modern sets,
shortly unchtainalie, price 7,6 and 12:6 cach, cartiage
paid,
SOLID BRASS LAMPS, fitted ~mall B, doubde con-
Gact holder and 12-volt bulh, price 3=, post free.

titted  paxolin

HIGH VOLTAGE TRANSFORMERS, 200 2y,
mput, 5 or T.od0v onrput, price 10,- post free.
110-VOLT D.C. MOTOR, totallv enclosed, rated at

8 wnps., ball bearine, in new condition, make womd
slow-speed dynanmio.  £2 5 - carrinee forward,

FLOODLIGHTS, 12in. (dia., nuwdti mirrer, Sin. dia.
nurgin spot centre take any buih, 18-, Carr, paid.
GALPINS ELECTRICAL STORES, 21, WILLIAM

STREET, SLOUGH BUCKS. 1 ash or €O,

GEE GEE GEE GEE GEE

15, LITTLE NEWPORT STREET, W.C.2.
THE HOUSE FCR FIRST QUALITY COMPONENTS
AT LOW, COMPETITIVE PRICES.

AMERICAN AND B.V.A. VALVES. These are vetting
very short. We have many types available at keenest

GEE

prives, Serd us your Hsts for a quotatio,

SPEAKER TRANSFORMERS. Now vailable, new
stocks of a superiar line, Sowlly constraeted, hrand
new, manufactirer’s type. pentode entpitt. 3 - eacir
SLEEVING. Dest guality wax impregnated lineu.

AT \loe\mu, Six T vard hs dor 1 6. Al
psh-baek \\m-' 2 %, 29 doz, vards,

SOLDER. v best quality resincore salder, 50 per
cent. tin, 12 cauge, 6d. a tencth.

VARIABLE GONDENSERS. :-vany, 0005 mfil. A
fne joh with die-caxt frame wid <olid  aluminivm

vanes, 2:6 vach.
CABINETS. Beantifully polished walhut cabinets,
147 x 127 x 77, Drilled for two sphndles. entplete with

engraved three-colomr all-wave dial.  Braand new, 36
only to clear at 5/6 each. Lxtreuielv comd value.
TUBULAR CONDENSERS. Wire end. .1 mid., .1 mfil.
2000 v, for midwet yeceivers, in lalt-dozen lots, 378
or 8- doz.  Also dry electrolytios for midyget replace-
ment, 317 long, 17 diameter, 6« each.

MAINS TRANGFORMERS. Dianufacturer's type.
Input 200250 v, AC. tappings for 5 v, reetifier, 6.3 v,

platers, 350-0-350 v. Not new, but in perfect condition,
9:6 each.
RESISTORS. Enonnous purchaxe eunbiles us to make

an amazing offer to servicenmen and experimenters,

tienine Krie, bramd new, 1 watf resistors. All various

wuseful and practical values, in approximately 19 sizes,

4/~ dozei. 80/~ 2ross.

Hoid large stocks of the above, can quefe extremely
low terms for large quantities. Posiage extra.

GEE ELECTRIC, 15, LITTLE NEWPORT ST,, W.C.2.

FRED'S RADIO CABIN
75, Newington Buits, S.E.11. 'Phone : Rodney 2180.

THE SPOT FOR KEEN BARGAINS.
MORE MONEY-S8AVING BARGAINS FROM THE
CABIN. SUPPLIES ARE GEYTING DIFFICULT. LAY
IN A FEW SPARES WHILE  THE GOING’S GOOD.
GOIL FORMERS. Most of them have heen sold, but
we have a few remainine {in. formers in cardboard
at the reduced price uf 1,- dozen to elear,
PAXOLIN mains panels, 137 x 417, sockets 10-0-200-
220-240 with two serew terminals,  New, 6d. each.
KNOBS. Black hakelite milled knobs, with ! «pindle,
2:6 doz. Only a few dozen remain.
MAINS CHOKES. Only a few leff to c¢lear, 60 m.a.,
350 ohms at special clear-ont price of 2 - each.  Also
H.F. Filter chokes, twin imains, for snwoathing, 1 9 each,
CRYSTAL und catswhiskerin tin box. New stock, lower
price, 6d. each. Very usein) to experitenters.  Also
Jawerne permanent cryvstal detectors. 1,6 each,
PLESSY 3 cang 0005 l]l‘u Superhel sereened vari-
L “avbde. A reatly marvellous
line at the ridic Hl()lh pn(e of 1,3 1.
EKCO mains dropping resistances.  Fatal resistance
T00 vhms, 3 tappings: 500, 100, and 100 obns,
Only a few remain 1o be cleared, specially reduced
price, 2/6 each. Also a few “Truwind * mains  drop-

ping resistances. 2 tappings, 400 ohing, 26 each.
LINCOLN STEWART Acvial Lliminator. Cut out

interference and improve reception, 1:3 each.
VARIABLE CONDENSERS. Parcel of 5 gross to ¢lear,

solid job, first-class condition, 2-gang, W0U> miil.
9d. cach. X

CRYSTAL Replacenients  for  permanent  erystal
detectors, Brand new, 1/= per sef.

TRIMMERS. XNew 200 nimid. on Frequenite cerainie
hase, A heautiful line, 4d, each,

DUAL-RANGE CGOILS.
Mannfactured by ane of the best coil makers,
screened, a real bareain to clear at 1/« each.
WE HAVE NOT BEEN BLITZED AND ARE STILL
GOING 100 PER CENT. SEND YOUR ORDERS
WITH EVERY CONFIDENCE. ‘““THE CABIN "’
KEEPS GOING !

Postage must be included with all orders.

Regret cannot accept C.0.D. orders.

FRED'S RADIO CABIN FOR BARGAINS,

78, Newington Butts, S.E.11. ’'Phone : Rodney 2189.

Anew line and a fine job, too,
Fulty

Bargnins,
~till availablde,

SOUTHERN Radio's Wircless
Mast Jines  previously  advertived
New list to be advertised shortly,

Sonthern  Radio, 46, Lisle  Street, W.C,

London,

READERS’ BARGAINS

A.C. ELIMINATORS, as new, 25/-: with combined
trickle charger, 35/-. p.0). with order. We pay carriage,
Buntous, 12, \e\urolt Ave, Neweastle-on-Iyne, 5

OFFER I'hilco \[ml Ose, (110 ke-20 me) for Molti-
meter or sale.  Valves, components; state wante
S.A B What have  wor 7-—Bewson, 2, Wavertree
House, Dinns Road, Liverpool, 13,

SHORT-WAVE EQUIPMENT

“HLALT Short-wave

Receivers—=Famons |

over

Sovears,  hnproved one-valve woedel uow a hle,
Complete kit precision TSR R
instoietions, ne soldetiie, cnly Tas, postage od,

despateh. Hlustrtedd eatalovne free —

Inmediate
A.

Too Baeehns, 10 Fartineton Romd, SOW.S,

TUITION

PRACTICAL DPostal Radio Courses;  coaching for
LP.R.E. exanr. . qualitving h»r ROAF. and ALD,
prosts: hnoklet free.—Secretary, LP R, Busli House,
Walton Avemne, Henley-cu-Th: e,

“ RADIOLOCATION.”” -Studenic  of  bofli sexes
trained for haportant war-time Radio appobntinents,
Atso for peace-time careers e all branches of Radio
and Televisjon,  Boaviters decepied. Low inclisive
feex.  Colltege in ideal penceful sarromsdines,  Pros-
pectus free—Wireless Collece, t ciwyn Bay

WANTED
QUTPUT Meter Wanted, ditiesr, State pries —
Chadiers, Howard Place, Hewara street. Milipoort,
Isle of Cmnbrae,
COLVERN Ferrocart vanged vojls Foj, .2
Lowest price to Hodking pic] H.m\\mrtlx
Hounslew, .

ELECTRADIX RADIOS of 11 RBrouwshion Sireet,
Battersea, SAV s askreaders Lo KindIv send them any
af their Leaflers on Marse Reeorders, Super-
< Wavemeters, Refavs. Priimp=. Chargers<, Com-

pressors, Edison Steel Ceil-oore o bmt NOT the Yellow
Nales List. These are wanted =t in guich replice-
went of those tost by enciey action,  Thank yeu!

Please post T address viven wbove,

Phone @ Gerrard 6633,

RADIO, brand new in makers’ sealed cartons \\xth

wuarantees at reduced prosent prices Also

send 24d. stamp, Radio Dovoais, 261-3, 1

Rowd, Aston, Bivmingham, . TRA l N E D RA Dl o M E N

— E—
TAYLOR 32 RANGE
UNIVERSAL METER

1,000 lohms per volt. A.C. and D.C.
testing

Sensitivity
The set

functions of this _
precision  instru-
ment covers all
ranges essential for
carrying eut accyr-
ate electrical
measurements for
Radic and
General test worl.

MODEL 90. PRICE

£9.9.0

(No tax payable}
Complete with leads,
test prods and com-
prehensive book of
operating
instructions.

Technical Brochure

free on request.

British Made.
Guaranteed 6 Months,

TAYLOR

Electrical Instruments Lid.
419-422, Montrose Avenue,
SLOUGH. Bucks.

Telephone : Slough 21381.

FREE ADVICE BUREAU

]
% COUPON
i

This coupon is available until August 2nd, 1941,
and muast accompany all Queries and Hints.
PRACTICAL WIRELESSY, August, 1941,

WANTED

There are well-paid jobs waiting
for you in the Services and in
civit life. Fit yourself for a
responsible position by studying

RADIO TRAINING MANUAL
FOR THE SERVICES AND
THE TRADE

Edited by F J. Camm

This immensely helpfu! beok will aid you in
adopting one of the important branches as a
profession. The contents arc comprehensive and
deal with Radio as a career including Radio in
the Forces, Production Servicing, Laboratory,
etc., an Qutline of Prospects, Electrical Units
Explained, Radio Formule Simplified. Principles
of Receiver design, a Guide to Servicing, etc.
Fully illustrated with Circuit Diagrams, Tables
and Formule.

6/- net (By post 6/6)

Of all Booksellers, or by post from

GEORGE NEWNES, LTD. (Book Dept.),

Tower House, Southampton Street,
London, W.C.2.
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TO SUCCESSFUL
ENGINEERING CAREERS '

After months of intensive effort and research we are pleased
announce that the new edition of our handboak

“i NGINE fRI\C OPPORTUNITIES,” is now out of the

publishers’ hands and ready for free dl_.str!-

bution,  Containing 208 pages of practical —R .A-F i
]

1;!1.11dau'u:¢=:(.1 this book 123.1 beyﬁndde;’rgulznenl.slhe
finest and most complete handbook on Duc-

cessful Engineering Careers ever cempiled, PlLOTs
It is a book that should be on the bookshelf ‘
of every person interested in engineering OBSERVERS
whatever his age, position or experience. _ ETC. {

The Handbook mﬁt:::’]; umorégs olhe; “:lnllcesflv |
mteresting matter, ils of R i
AMIMechE, AMLEE, AMIAE., AMLW.T, | Secial rapid Home- |
AMIRE, AMLP.E, CIVIL SERVICE, and other | study courses in |
important Engineering Examinations ; outlines courses the essential
in all branches of CIVIL, MECHANICAL ELEC. '§| branches of Mathe-
TRICAL, AUTOMOBILE, RADIO, TELEVISION, [l matics. For fall
AERONAUTICAL and PRODUCTION | details of this
ENGINEERING, DRAUGHTSMANSHIP, fI'ci 2 " 0 = =
TRACING, GOVERNMENT EMPLOYMENT. [ PPy

BUILDING (the sreat after-wor Career), R, A. F. weRe

MATHS., etc., etc., and explaing the unique ‘ i
advantages of our Employment Department, B I E "' (::%";
17, Stratiord Piace,

WE DEFINITELY GUARANTEE
LONDON, W.1.

“NO PASS—NO FEE” | *

If you are ecaming less than £10 per ocaaremmcatOlE HERE

e

e "

week you cannot afford to miss reading FREE Ccou pON !
“ENGINEERING OPPORTUNITIES." ( To B.LE.T. i
In yE)ur ?wn inécrﬁsts. we advise you to /a0 SHA'KESPEARE HOUSE, g

write (or lorward the coupon) for your /
copy of this enlightening guide to well-paid posts / + 10 184 19, STRATFORD PLACE, :
—NOW. There is no cost or obligation of any kind. ( LONDON; W -
:::?e ?m Fr:.H:faﬁk? ”El:l mm;;:az e
BRITISH INSTITUTE OF : OPPORTUNITIES.” }
ENGINEERING TECHNOLOGY | o oo ;
Printipety. Seateines As M. ol l TS R e - :
409a, SHAKESPEARE HOUSE, [ i s :
{

17, 18 & 19, STRATFORD PLACE, LONDON, W.1. |
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