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Descriptive pamphlet No. [I-B con-
tains full details for the construction
of a simple and robust A.C.-D.C. test
set, suitable for reading D.C. volts
and current, alternating voltages, and
for measuring L.F. voltages in radio
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Keep that happy

expression
TN

In gcod times or
bad, wherever you
are, keep to that
happy expression

receivers. It also describes how the
meter may be calibrated to read
watts or decibels- and also deals with
the design of current transformers to
enable high Tranges of alternating
current to be measured. Use the
coupon and get your Copy: Now.
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Fits the Vest Pocket

RADIO ENGINEER’S
POCKET BOOK

Contains in easily-consultable form nearly every fact, figure and” formulae which
service  engineers.  studemts, circuit  designers, radio-operators, transmitters,
constructors and manufucturers vequire. It is jully indered.

A mine of radio information, including:

Valve Symbels, Wavelength of Tuned Circuit, Inductance, Inductive Reactance, Capacity of
Variable Condensers, Resistance in Parallel, H.F. Transformer Ratio, Capacity of Fixed Condensers,
Condensers in Parallel, Condensers in Senes. Resistances in Ser(es Resistance, Capacity and ! Booksellers. or by
Inductance in Series, Reactance of Coil, Reactance of Condenser, Wavelangth Formula, Resistance ;),)f\t”}mmon( ;Ur:,, I\’Pumeal
of Tuned Circuit, Valve Base Conne(uons, Valve Leg Spacmg, Reftector Aerials, Long-wave 744 (Boolk Dept.). Tower
Coil Data, Short-wave Coil Data, Medium-wave Coil Data, Transformer Data, Crystal House, Seuihampton St., ~
Combination, Accumulator Data, Miscellaneous Internationai Abbreviations, etc. London, W.C.2.

| WORLD CONTACT witi a TROPHY |

THE TROPHY
IS SPECIALLY DESIGNED FOR
ALL-VYORLD RECEPTION
TROPHY 6 Valve

incorporating all latest
improvements. 6.5 to 545

TROPHY 8 Valve A.C.

AN A super communication
.r:ectres. Built-in Spesker, receiver with amazing
£11.11.0, tax £2.9 . range, 7 to 550 metres.
or 451- deposic and 34/5 £14 .19.6, tax £3.4.5
monthiy. At time of or £3 deposit and 44/-
goirig to press limited monthl
number in stock without y
tax.

PETO SCOTT CO. LTD.

Chowrcoms at 77, CITY ROAD, E.C.1. SEND FOR FULL SPECIFICATION.
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fing- the EDDYSTONE 358

Jres®

ATTENTION is drawn to a new ‘‘ EDDYSTONE "' Production—the 358 Communication Receiver—
R a first-class engineering job embodying ali essential features of a dependable Communication
eceiver.

Based on proved design the 358 gives a high performance and its reliability is calculated to meet
the exacting requirements of Service operation. It is eminently suitable for every general com-
munication purpose and is the product of engineers with wide practical experience of communication
work. The 358 is the progressive development of previous well-known * EDDYSTONE ** Receivers
—it is designed to do a particular job of work—and to do it consistently well. ‘When absolute
“reliability and outstanding performance are demanded the ** EDDYSTONE ** 358 will be found most
fitting to the need—a fact given emphatic point by the orders already placed by Government De-
partments.

SPECIFICATION

Tuning ringe of 31,000 Kies to 1,250 Kics by the use of interchangeable range units (additional coil units will shortly be
available to extend the range to 100 Klics).

Power supply—A.C. mains (200-250 volts) for which a° power unit giving é volts 1.4 amperes and 175/180 volts 65mA is pro-
vided. (Later it is hoped to offer the 358 to work from a 6-volt accumulator input.)

Chassis of unit construction permitting ease of service. Housed in welded steel cabinet, ripple grey finish,
Dimensions : 204 ins. by 12ins. by 13} ins. deep. Weight : 50} Ibs.

Selectivity : L.F. total bandwidth : Two kilocycles at 2.5db down. Ten kilocycles at 40db down.
Sensitivity : Better than 3 microvelts-: 307% modulation for 50 milliwatts output on a!l ranges.

Audio Output : 1.5 watts.

Image Ratio . Frequency Ranges of Coil Unfits
At 30 megacycles 2011 are :

¥ . 10011
. 9 v 210/l (Range ‘B’). Range A. 22,000 — 31,000 Kics.
. ;S .- 45%%/ " B. 9,000 — 22,000 ,,
" - ' C. 4500 — 9,000
w 2 " 1 i (R ‘D’). - v ’ "
Dol o oot e PY w D. 2000 — 4500

12 10,00011 | . E 1250 — 2,100

Qutput Circuit incorporate/s twin jacks for 120 ohm or 2,000 ohm Headphones. (Other impedances can be fitted to order.)
To simplify maintenance a meter and test switch is fitted by which the emission of each valve can be checked while in position.

ENQUIRIES ARE INVITED FROM GOVERNMENT DEPARTMENTS AND ALL UNDERTAKINGS OR
PERSONS ENGAGED ON WORK OF NATIONAL IMPORTANCE—

STRATTON & Co. Ltd.
BROMSGROVE STREET, BIRMINGHAM

Telephone : MIDLAND 3771 Telegrams : STRATNOID, BIRMINGHAM

COMMUNICATION RECEIVER
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TAYLOR 2:::x2v: SIGNAL
GENERATORS

NOTE THESE IMPORTANT FEATURES

FREQUENCY RANGE. 6 overlapping ranges
covering from 46 mcfs to 100 Kcfs. (6.5 to 3,000
metres.)
MODULATION. A separate valve, oscillating
at 400 cycles, is employed to -'supply internal
modulation, and can also supply up to 5 volts to the
cutput jack on the generator. There is a choice
of either internal modulation at 400 cycles, or,
unmodulated or externally modulated by an external
source of audio frequency.
ATTENUATION. Two attenuators provide for
coarse and fine adjustments. 0 to 10" microvolts
and multiplications of [0, 100, 1,000 and 10,000
ACCURACY. Every instrument is carefully checked
against our standard in order to ensure the highest
degree of accuracy.
Delivery at present ex-stock.
BRITISH MADE and guaranteed 6 months,

TAYLOR ==

Telephone :

p Montrose Avenue, SLOUGH, Bucks

Each of the 4 different
models is a fuily self-
contained unit and
provides modulated
frequency signals for
tests on all types of
receivers,

A fully descriptive
Brochure will be
sent on request.

FOUR MODELS
AVAILABLE

6 A AC. mains, 200!
250 volts, 50 cycles.

60 U, ACID.C. mains,
2001250 volts.

60 L. A.C.ID.C. mains,
100/150 volts,

60 B, Battery operated
by self-contained
H.T, and L.T. Dry 3
Batteries. BESISTANCES
120, 2,000 & 4,000
Ali models are supplied OHMS.
complete with instruction
book and all are priced at

apply ©
£11 -11-0 | | Eriesson
TELEPHONES,
ELECTRICAL INSTRUMENTS LTD. ;'g 3;’““,3.“““',

Slough 20061

Essential for the perfect working
of your “SHELTER RECEIVER”

When you have made your To listeners unaccustomed to
“SHELTER RECEIVER,”
as the makers recommend in
thisissue-—fit Ericsson Super-
sensitive Telephones.

At all good radio dcalers.
If you have any dificulty

_ Londen, W.C.2.
Tel : HOLborn 6938.

’phone reception they will
prove a revelation in clarity
and purity of tone. Most
comfortable in wear—a big
point when you put in long
spells of listening.

These very sensitive tele-
phones are perfect repro-
ducers and will open the eyes
of loud-speaker listeners.
Excluding all outside noises
and calling for no * forcing”’
of the receiver, they will
probably turn you into a
’phone fan when the piping
days of peace return.

ONE PRICE

SUFER-
SENSITIVE
TELEPHONES

“You
CAN EARN
MORE MONEY

YOU can stud'y at home in your spare time
and. become a gu(\hﬁed Radio Engineer.

Even if-you know- nothmg dbout radio, we can

train you. -

Hundreds of our students w ho had no previous

knowledge or cxperience of. radio hive secured

well-paid” employment or spare-time work as

a resylt of our training.

Never before has theére lreen such an urgent

demand for trained radio men. There's a

job waiting for you; or you can eamn good:

money in your spare timec.

Are you liable for military service ? The R.A.F.
is appealing for radio men, and many of our
students have alreadly. been accepted as Radic
Mechanics, Operators and Instructors. They
like the work and the pay is good.

Our Home-Study -Courses are praised and re-
commended by lcading Radio Authorities,
OQur fees are reasonable and can be paid by
easy monthly instalments.

Wherever you live you can study at home
without interfering with your ordmary ‘cccupa-
tion. Do not delay, but post coupon now
for full details of our Courses.

We have moved from London and L‘alm
- our new address is :—

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

——— S S0 GmR S W WS WS W W —

(post in unsealed envelope, . stamp) '

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

';NAME e |
| ADDRESS .. ... e R i
Frio. I

THE PRACTICAL WIRELESS
ENCYCLOPAEDIA
By F. J. Camm.
Forms a complete guide to the construction,
operation, repair and principles of every type of
wireless receiver ; including definitions, explana-
tions, formulae and complete instructions on the

making and testing of various wireless components.
716 net (By post 8-).

NEWNES’ SHORT-WAVE
MANUAL
By F. J. Camm,
Deals thoroughly with the special problems under-
lying the design of short-wave apparatus, the special
circuits which yield the best results, and designs
for receivers based on those circuits. Many useful
tables are included. 5/- net (By post 5l6).

RADIO TRAINING MANUAL

The contents of this practical book are compre-

Radio in the Forces, Production Servicing, Labora-
tory, etc.), an Outline of Prospects, Electrical Units
Explained, Radio Formulae Simplified, Principles of
Receiver Design, 2 Guide to Servicing, etc.

316 net (By post 4l-).

THE SUPERHET MANUAL
Edited by F. J. Camm.
Devoted to modern superhets, and deals with
fundamental principes of radio, problems of selec-
tivity, valve fundamentals, the principles of the
superhet, aerial design, noise suppression and
A.V.E. tone control, servicing superhets with the
cathode-ray tube, etc. 5/- net (By post 5/6).

Of all booksellers, or

| IMPORTANT RADIO BOOKS

hensive and deal with Radio as a career (including .~

by post
(Book Dept.), Tower House, Southampton Street, London, W.C.2.

SIXTY TESTED WIRELESS
CIRCUITS

By F. ). Camm.

Modern circuits of every type Diagrams and
instructions for assembling and wiring. Including
Circuits for Battery and Mains-operated Receivers,
Adaptors, Units, Portables, Shortswave Receivers.
All-wave Receivers, Amplifiers, and a Roofn-ta-
Room Communicator. 3i6 net (By post 4K).

EVERYMAN’S WIRELESS
BOOK

By F. J. Camm,

General Principles of Wireless Receivers. Testing.
Special Remedies for local conditions. Noises,
their Cause and Remedy. Equipment Troubles.
Short-wave Troubles. Improving the Quality of
Reproduction. Accumulators and Batceries, etc.
With 200 illustrations and diagrams.

5i- net (By post 5/6).

THE MATHEMATICS OF
WIRELESS

By Ralph Stranger.

This Wireless writer makes even the mos: abstruse
topics interesting—and amusing { The book deals
with : Arithmetic, Algebra, Powers and Roots.
Differential Calculus. Integral Calculus. Trigono-
metry. The Slide Rule. Logarithms. Efficiency.
Cirves and Graphs in Wireless.

5/- net (By post 5/6).

from George Newnes Ltd.

W
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ORDER NOW FREE OF TAX

DELIVERY FROM STOCK! NEW SUPPLIES WILL BE 25°/, HIGHER

EASY TERMS ARRANGED

be

prices will

RADIO

RECEIVERS

MULLARD MODEL MBS 23—

H-valve all-wave battery Superhet
MULLARD MAS-90-—

4-valve all-wave Superhet. AC ..
COSSOR 46 AC/DHC—

5-valve Superhet all-wave
COSSOR 31—

Battery 4-valve all-wave Superhet
W.B. all-wave Superhet. AC
VIDOR all-dry ARP receiver 320 ..

.o

EVER READY all-dry Superhet receiver. .
Part car. 2/- extra on reccivers.

HEAYBERD MODEL A 0-5 Battery Charger,

Westinghouse 2-12 volts at 2 amps.
LOUDSPEAKER UNITS :

Goodmans PM. 10in.

Sound Sales 11in. PM

Magnavox 8in. mains energ.

Rola 10in. mains energ. ..

Celestion 10in. PM

£
9

9
10

8
u
7

e NON ® o an

© o000 © © o

stocks exhausted. -

CLOCKS

SMITH’S ELECTRIC CLOCKS— £ s 4.
Walnut, of pleasing design. . . 117 6
Alarm .. .. .. .. 110 0

WESTMINSTER CHIMES CLOCKS —

With high-grade movements, 8-day,
guaranteed Walnat cases 0
A few triple chimes clocks are
available at .. 12 6
Postage 1/- extra,

GENTS’ HIGH-GRADE 15 JEWEL
CHROME WATCHES, Swiss move-
ment (wrist). . 1153 0

GENTS’ FLAT POCKEY DRESS
WATCHES, CHROME, Same quality
movement .. o

LADIES’ HIGH-GRADE 15-JEWEL
SWIS8 MOVEMENT WRIST
WATCHES, CHROME . . 115 0

LADIES’ MINIATURE, samc move-
ment as above qualltv C‘hrome ..

7 6
A few Gents’ and Ladies’ watches in QGT gold

also available.

Don’t miss this outataﬂdlng opportunity to secure Radio and Elec-
trical goods at prices which cannot be repeated.
increased 25% to 33%

Order at once—
Purchase Tax when present
EASY TERMS QUOTED ON REQUEST.

DOMESTIC
ELECTRICAL €00DS

MORPHY RICHARDS IRONS, Auto-control

Safety, post 1/- , .- 0
MORPHY RIGHARDS FIRES—
Tubutar Major, 1 KW .. 17 6
Tubular Twin ]{emn lTor 2 KW .. 116 0
Cray T'win Beam, f or 1} KW .. ... 1T 10
Senior T'win Benm ler2 KW .| 1.7 6
Please state vollug:. when crdering and include 1/-
Jor postage.
MARY ANN DOUBLE-WAY AUTO JRONS
AC model .. 110 0
Universal A(‘/D(; .. 112 6
Please  state volluge «aiid ‘inelude 1/- postage when
. ordering.
MARY ANN UPRIGHT VAGUUM
CLEANERS 8 8 0
ACME ** LION WRINGERS lsm. .. 210
STUART-TURNER ELECTRIC CENTRI-
FUGAL PUMPS, AC/DC—
No. 10, Pumps 100 gais. per hour .. 410 0
No. 11, Pumps 280 ".xl~ per hour. . 512 0

Foot valve and strainer 12/6 and 15/- extra (when

(IWrite for com&lde watch und clock list.)

SHAVERS

VICEROY NON-ELECTRIC SHA-
VERS8 (made by Rolls Razors,

Celestion 8in. PM .. .. .. ..
Sound Sales 12in, mains energ. Snper
Auditorium o .. "
Energising Unit for above 6 0
W.B. LOUDSPEAKER UNITS (Junior model) 115

water has to be lifted over 15ft.).
These pumips are of first-class construction and very
suitable for A.R.P. Shelters, etc.
LIONEL ELECTRIC TRAIN SETS. High-
grade models . ..

-
-
L]

D00 oMmOoeoo (-]

4 0

GARRARD RADIOGRAM UNIT with Pick- .
up .. 4 40 l:.:l‘ z(.MA welcome prescnt for the 210 0 Details upon reqnest Goods or Passenger sets.

Please xmlude 2/- cxtra fur post, and packing for REMINGTON RAND AC ELEGTRIG QUALGAST “PANTHER™ 12in. Reller

8in. units and 3/6 for larger sizes. $.S. Auditorium SHAVERS .. 215 0 Mower and grass box 3033

5/- extra for case. (Price will be (ollSlllﬂl’aillJ hrglzer nezt spring.)

Please send 2id. stamp for illustrated price lists of any item. Allorders dealt with by return. Terms Cash with order or C.0.D.

v LONDON RADIO SUPPLY COMPANY o

(Late of 11, Oat Lane, London, E.C.2.) ESTABLISHED 1925.
“WINDEN,” ARDINGLY ROAD, BALCOMBE, SUSSEX.
@ The Universal AvoMinor and the

D.C. AvoMinor put within the reach
of the serious amateur a means "of
‘rapid precision testing of an accuracy - - -
unobtainable with other instrpyments
in their class. Their, simplicity and
versatility make short work of all the
normal  trouble-tracking problems.
They are worthy members of a ringe
of “AVO?” Instruments renowned
for their. high standard of: work-
manshnp and eﬂiclency .

UNIVERSAL ’ AVOMINOR

ELECTRICAL MEASURINd INSTRUMENT
22 Ranges of Direct Readings

All communications to
evacuation address—

TROUBLE-
. TRACKING

D.C. A.C. D.C.
Volts Volts Milliamps
0- 75 milli- | 0- § volts | 0- 2.5 milli-
volts amps.
0- 5volts | 0- 25 ,, 0- 5
025 ; |0-100 0-25
.0-100 , | 0-250 - 0-100
0250 . | 0-500 1, 0-560
0-500 .,
. RESISTANCE
0- 20,000 ohms 0- 2 megohms
0-100,000 ,, 0-5. . )
0-500_.00() T 0-10 BRITINH

Complete with instruction booklet, leads, " Mape
interchangeable crocodile ¢lips and
testlng prods,

THE D.C. AVOMINOR

RLECTRICAL MEASURING INSTRUMENT
13 Metets in ONE
Current 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 mmohms
0-300 0-3
0-600
Regd. Trade Mark In case, complete with instruction

ELECTRICAL MEASURING
INSTRUMENTS

booklet, leads, interchangeable crocodile
clips and testing prods.
@ Write I{or Sully descriptive
pamphlets and current prices,

THE D.C. AVOMINOR
London, S.W.1.

Sole Proprietors and Manufacturers :

AUTOMATIC COIL WINDER & ELECTRICAL EQUlPMENT Co. Lid., Winder House, Douglas Street,
hone : Victoria 3404/7 .




§ et —

72 .

PRACTICAL WIRELESS

December, 1940
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PURCHASE TAX -

We have sufficient stocks of all taxable radio goods> (with very
few exceptions) for a reasonable period. When these are sold

tax will become operative.

Purchase now and save money.

SHORT-WAVE GEAR

Short-Wave Coils, 4- and 6é-pin types, 13-26,
22-47, 41-94, 78-170 metres, 2l- each, with circuit.

metres. Suitable any type circuit, 2/11.

4-pin or é-pin Coil Formers. Plain or Threaded.
112 each.

Utility Micro Cursor Dials, Direct and IOO .1
Ratios, 4/3.

New Premier 2-Gang S.W. Condenser,
2 x .00015 mf. with integral slow motion, 716,
Bakelite Dielectric Variable Condensers.
0005 mfd. Suitable Tuning or Reaction, §/6 each,
Short-Wave H.F. Chokes. 10-100 m., 10id-
each. High grade Pie Wound U.S.A. type, 119
each,

Lissen Dual Range Screened Coils. Medium
and Long Waves, 219 each.

Premier 3-Band S.W. Coil, 11-25, 19-43, 38—86_

“LEARNING MORSE"

Premier Morse Practice Key on 3 3
Bakelit2 Base and Biass Movement ... ,

.. 510

Generzal Purpose Morse Key

Heavy Duty TX Key on Cast’Bas; - |Q~I-
Bakelite Buzzers |,9
3 Henry Chokes o 7,6

Comp'ete Kit of Parts for Valve
Qscillator as described in W.W.
‘“Learning Morse ™’ ... 25/-

SHORT - WAVE CONDENSERS

Trolitul insulation.  Certified superior to
ceramic. All-brass construction. Easily ganged.
15 m.mid. O 1. ] 100 m.mfd. ... 2i3
25 m.mid. e 2 160 m.mfd. ... 2/
40 m.mfid, e 2 250 m.mfd. ... 211

MAINS TRANSFORMERS
‘Wire-ends. AH L.T. Windings

Centre-Tapped

S.P. 30t 300-300 v. 150 m.a. 4 v. 2-3 a,,
4v.23a,4v. la,4v. ba ... I5

SP. 350A 350-350 v.100ma.Sv.2a (not
C.7.), 63v.2-3a. 141~

SP. 350B 350-350 v. 100 m.a. 4 v. 2-3 2
. 4v.2-3a.,4v.2-32. ... 141-

SP. 351 350-350v 150 m.a. 4 v.. I-la,
: 4v.2-3a,4v.34a. ... 15

SP. 352 350-350 v. 150 ma. 5 v. 2 a,
63v.2a,63v.2a, ... 519

MATCHMAKER UNIVERSAL
OUTPUT TRANSFORMERS

Will match any output valves to any speaker
impedance.

11 ratios from 13 : | to 80 : 1, 5-7 watts, I5/9.

10-15 watts, 2016, 20-30 waczs, 35/-.

PREMIER SHORT-WAVE KITS
‘for OVERSEAS ‘NEWS

Incorporating the Premier 3-Band S.W. Coil,
11-86 Metres without coil changing. Each Kit is
complete with all components, diagrams and
2-volt valves. 3-Band S.W. | Valve Kit, 1419,
3-Band S.W. 2 Valve Kit, 22/6.

DE LUXE S.W. KITS

Complete to the last detail, including all Valves
and coils, wiring diagrams and lucid instructions
for building and working. Each Kit is supplied
with a steel Chassis and Panel and uses plug-in
coils to tune from I3 to |70 metres.

I "?‘VQ Short-Wave Receiver or Adaptor

it ... 20/
| Valve Short-Wave Superlﬁt Converter
Kie ... 234-
I Valve Short-Wave A.C. Sunerhet Con- )
verter Kit ... . 2613
2 Valve Short-Wave Recelver Kit . . 29
3 Valve Short-Wave Screen Grd and
Pentode Kit 681-

NEW PREMIER S.W. 4 VALVE A.C.
RECEIVER KIT

Pentode H.F. Stage, Pentode Detector. Beam
Power Output. and F.W. Rectifier. 200-250 v.
A.C. Operation. Built-in Power Pack. Hum-
free operation. For use in Phones or P.M.
Speaker,

Complete Kit of Parts with drilled chassis.
all eomponents. Plug-in Coils covering 13-170
metres. 4-valves and full instructions and cir-
runs. £4-10-0. Completely wired and tested,

£5-10-0. Send for full details.

MOVING COIL SPEAKERS
All complete with transformer. Rola 6} in., 15/-;
8 in. P.Ms, ITI6; 10 in. P.M.s, 22i6.
ENERGISED MODELS

Plessy 8 in. 175 ohm field, 7/6 ; G.12 ener-
gised, 1,250 or 2,500 field, 63!— 10 in. B.T.H.
1,600 ohm field, less tnnsformer, 1116,

PREMIER 1940
#5v.5” COMMUNICATIONS
RECEIVER

A S-valve Superhet, covering 12-2,000 metres in
5 wave bands.

Beat Frequency Oscillator. .
2-spread Band-Spread Control.
AV.C. Switch. |

tHuminated Band-Spread Dial,
Send-Receive Switch.
Iron-Cored {F.s.

Phone Jack.

Over 4 Watts Output.

Built into Black Crackle Stee! case prowdmg
complete screening. 1G}in. Moving Coil Speaker
in separate steel cabinet to match.

Receiver, complete with all
tubes and Speaker .., £9 9 o

PREMIER 1940 HIGH
FIDELITY AMPLIFIER KITS

Each Kit is complete with ready drilled chassis,
selected components, specially matched valves
and full diagrams and instructions.

Completely
Kit of Parts  Wired and

with Valves Tested
4-watt A.C. Amplifier... 2 14 0 311 6
4-wace A.CID.C. 300 317 6
6-watt A.C. - 616 6 713 6
8-10 watt A.C.ID.C. 6|I 6 790
i5-watt A.C. 8 0

18 9 9
Biack Crackle Steel Cabinet. 1716 extra.

30-watet Amplifier, £16 . 4 . 0
60-watt Amplifier, 821 . 0. 0

PREMIER BATTERY
CHARGERS for A.C. MAINS
Westinghouse Rectification
complete and ready for use
To Charge : 6 volts at | amp. 2216
2 volts at 1 amp. 1119 12 volts at | amp. 24/6
6 volts at § amp. 19/ 6 volts at 2 amps. 3716

T

AMERICAN VALVES

We hold stocks of all types at

competitive prices.

Auto Transformers. Step up or down. 100-
125 v. to 200, 230 or 250 v. A.C., 60 watts, 911 ;
125 watts, 13i6 ; 250 wates, 1816,

L.T. Transformers, ali C.T.

4v.2-3a. .o 63v.2-3a. ... M
25v.5a, ..l 75v.3a, i
S5v.2-3a. Lot 12v. 342, ... I5-

Lissen Hypernik QPP Driver Transformers.
Ratio 8 : I. 413,

Push-Pull Driver Transformers 6lé
Universal Output Transformers. 1|
Ratios. Single or Push-puil 616

REPLACEMENT VALVES

v. A.C. Types,
C.JH.L., A.CIL.,  AC.ISG., ACIVMSG,
CHP., ACIVHP., ACP, all 5/6 each,
C IH.P., ACIV.HP, 7-pin, 816, A.C.'Pens.

6 ; A.C.IP.X.4, 1;3 Oct. Freq. Changers,
9I6 : Double Diode Tnodes 716 . 3}-wate D.H.
Triode, 126, 350 v. F.W. Rect.. 516 ; 500 v., 716,
13 v. .2 amp. Gen. Purpose Triodes, 516 ; H.F.
Pens. and Var.-Mu. H.F. Pen., Double Diode
Triodes, Oct. Freq. Changers, 8/6 each. Ful! and
Haif-wave Rectifiers, 6/6 each.

Premier Pick-up Heads

Will fic any tone-arm 7i6
Premier Plck-up with Volume Control .. 1216

NOTHER SPECIAL OFFER

Rothermel Brush Piezo Crystal Pick-ups

New lunior P.U. with arm, 24/6. Standard $.8,
Model with arm, 34/9. P.U. head only, De Luxe
Model 1946, 1940 Marconi Pick-up, 21/,

PREMIER MICROPHONES

Transverse Current Mike, High grade large
output unit. Response 45-7,500 cycles. Low

biss level, 23l

Moving Coil Mike. Permanent magnet model
requiring no energising. Response 90-5,
cycles. Output .25 volt average. Exceltent
reproduction of speech and music. 49/,
Microphone Transformers, Suitable for ali

mikes. Tapped secondaries. A, 20 and 40 :
B. 30 and 60 : {. 6i6 each.

Microphone Standl Bakelite table stand, 9 in.
ring, 716 each. Adjustabie Floor Stand, 8 in.
ring. Chrome finish., 26/6.

ALL ENQUIRIES MUST BE ACCOMPANIED BY 2id. STAMP. *

'PREMIER RADIO CO.

ALL POST’ ORDERS to: JUBILEE WORKS,
LONDON, E.5 (Amherst 4723).

CALLERS to : Jubilee Works, or 169, Fleet Street, E.C.4 (Central 2833), or 50, High
Street, Clapham, SW.4. (Macaulay 2381).

167, LOWER CLAPTON ROAD,
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COMMENTS OF THE MONTH

The Power of Speech

SUPPOSE that everyone in this
country either listened in to or
read the report of Mr. Churchill’s
broadcast to the French nation, and
felt exhilarated by his fine choice of
words, and the logic of his arguments.
Mr. Churchill is that rare combina-
tion, an entertaining and facile writer
of literature, a thinker, a politician,
a journalist, and a convincing and
inspiring speaker. There is no one
in this country better able to put our
case than he. Our broadcast pro-
paganda has been and will continue
to be severely criticised until it is
planned by an expert in a stylg
similar to Mr. Churchill’s. Such a
‘man must be able to coin a succinct
and withering phrase, be able to
satirise a situation, and by droll
contempt to lampoon our enemies.

Instead of that, much of our
‘propaganda is namby-pamby milk-
and-water stuff which fails to convince.
If we decide that it is necessary to
drop pamphlets, those pamphlets
must make the best available use of
the paper on which they are printed.
It is my view that our enemies take
as little notice of our pamphlets as we
do of theirs. The Germans have not
wasted time, machines, and pilots
in a pamphleteering campaign. Their
aircraft have been loaded with bombs
instead of bombast. They reserve the
Jatter for Lord Haw-haw.

There is a
that we should not waste further time
on pamphlets, but should load our
aircraft’ with bombs, particularly as
we are not. able to spend so much
time over Germany as they are over
this country.
these lines urge that our programmes
in German should be more intense,
_ more frequent, and prepared by a
publicity expert.  The pamphlets
may fall like the gentle rain from
heaven upon the place beneath, but
the purpose of rain is to nurture the
roots and encourage growth, in this

trrowmg conviciion hCI‘C )

Those who think along

case in the form of forcing the
Germans to see the error of their ways.
The B.B.C. motto is ‘“ Nation shall
speak peace unto nation,” but hefore
that altruistic. state of affairs can
be brought about we must confine
attention to winning the war. Itisidle
to waste programme time speaking
peace to a nation which will not listen
to peace. We must wage and win the
word war as well as the war of arms.
We must ensure that radio plays its
part in preventing a recurrence of
war, if we are to decide the new order
of things. We owe that to posterity.

Scrap Metal

ECEIVERS to be described in this
journal in the future will, for the
most part, be designed on the wooden
chassis principle. We do not propose
to use metal chassis whilst there is a
need for the metal to be used for
munitions of war; which reminds us
that most constructors may have old
aluminium chassis and metal screen-
ing boxes and cans which will be far
better on the local scrap-metal dump

than reposing in their junk boxes.
Our point of view on the long
debated problem of chassis versus
baseboard is well known, for almost

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 @
practical nature  suitable for publication’ in
PRACTICAL WIRELESS.  Such articles should be
swritten on one side of the paper only, and should
contain the nume and address of the sender. Whilst
the Editor does not hold himself responsible for
wmanuscripts; every effort will be made to return
Ihmn 7f e stanmped and a(ldressed em'elope 8

1 corresp d for the
I'dz{or should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Ltd., Tower House,
buul,lmmpton Street, étrllnd w. C 2.

Owing to the mpld progress in the design of °
wireless_ apparatus and to our efforts to keep our
readers in touch with the latest developments, we'give
no warranty that apparatus described in our
colunens is not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS 1is
speeifically reserved throughout the countries swna-
tory to the Berne Convention and the U.S.A.
Reprodustions or {initutions of any of these are
therefore cpressly forbidden. I’RAGTK'AL Wikg-
LESS incorporates * Awmateur Wireless.”

every one of our receivers has been
designed on the chassis principle. Be-
cause some constructors found diffi-
culty in working metal we produced
the metallised wooden chassis, whilst
for those who preferred metal itself we
encouraged component manufacturers -
to supply the chassis ready drilled
and bent. We propose, therefore, now
to revert to the metallised wooden
chassis.

Component Supply

ALTHOUC‘H there is a temporary
delay in the supply of com-
ponents, due to a variety of causes,
we assure readers that component
manufacturers have not decided to
discontinue catering for the con-
structor market. Adequate supplies
will shortly be available, and in the
meantime we are desxgmng receivers
around components which construc-
tors already possess, as a further aid
to national economy. Notwithstand-
ing the war there are still tens of
thousands of constructors building
sets, and the war has not reduced the
interest in the hobby.

Christmas A
LTHOUGH in common with most
other journals we have decided
not to produce a Christmas number
this year, owing to the paper shortage,
we none the less wish all readers a
merry and enjoyable Yuletide,

Queues

~"HERE has been no diminution in

the number of technical queries
we receive since the war started.
It is important, however, for readers
to note that queries must be accom-
panied by a coupon cut from the
current issue, and if a postal reply
is required a stamped, addressed en-
velope must also be sent.  We reply
by return of post, but .owing to the
war there may be temporary postal
delays which we are certain our
readers will excuse.
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NAZI WARPLANE RADIO

Impressions of a Member of the Staff of *‘Practical Wireless” who Recently
Examined the Equipment of Several German Planes Which Have
Brought Down in This Country

AERIAL MAST

L.W. RECEIVER

S.W. RECEIVER

D.F. SENSE AND B.A.
MATCHING UNIT

FIXED AERIAL
MATCHING UNIT

TRAILING AERIAL
WINCH

TRAILING AERIAL
MATCHING UNIT

REAR GUNNER
INTERCOM.

FAIRLEAD
B.A. RECEIVER
D.F. RECEIVER

MARKER BEACON
MATCHING UNIT

This illustration shows the instruments used on the Hei

ECHNICALLY sound, but not ad-
vanced ; laboriously made ; very easy
to service and repair; the Germans

can teach us very little about warplane
radio.” Those are the impressions which
first occurred to me when I was recently
privileged to see at close range the radio
outfits of a number of Nazi ’planes of
various types which have been brought
down over this country. The equipment—
and ’planes—was on private view to a few
members of the Press at a well-known
experimental station of the Royal Air
Force.

Before describing the radio equipment
in any detail it will be of interest to readers
that there were no fewer than seven German
’planes in excellént condition at the station
visited ; many of them had been flown by
members of the R.A.F. for experimental
purposes. My first inquiry concerned the
method in which some of these ’planes
could have been brought down for them to
have sustained so little damage. Well, one
of them had actually been lunded by the
pilot, who was apparently under the
impression that he was on French soil.
Another, a yellow-nosed Messcrschmitt 109,
was in rather worse condition since the
undercarriage had been broken away.
Additionally there were bullet holes in the

propeller, wings and engine cowling;
nevertheless, its condition was quite
good.

Later, I clambered into a Heinkel 111,
a Messerschmitt 110, and several other
German ’planes which were almost ‘" as
new ' ; in Tost cases the makers’ date
stamp showed that the ’plancs had been
built during the past few months,

EIL...L.,-’ ted

Twin Receivers and Transmitters
With so many items of interest, it was
rather difficult to concentrate on the radio
equipment alone, although that was in itself
extremely interesting. It is not easy to
decide at what point to start a description,
for there are so many units involved, as-
may be gathered from an inspection of the
accompanying illustration of a complete
bomber outfit mounted on a board for
demornistration purposes. Primarily, there

Top view of the aerial tuning unit.

Been

: FIXED AERIAL
INTERCOM. SWITCH
BOX

D.F. LOOP

 INTERCOM,
AMPLIFIER

PILQT INTERCOM.
COURSE METER

B.A. REMOTE -
CONTROL

NAVIGATOR D.F.
LOOP CONTROL

LW. TRANSMITTER
S.W. TRANSMITTER

D.F. RECEIVER
CONTROL (Navigator)

AERIAL CONTROLLER

INTERCOM. (Navigator)

RECEIVER POWER
UNIT

TRANSMITTER}
POWER UNIT

a board for easy reference.

are two receivers and two transmitters—
short-wave and long-wave—in each. The
terms used in reference to the wavebands
may be rather misleading until it is pointed
out that the bands are from 3 to 6
megacycles and 300 to 600 kilocycles res-
pectively. These are, of course, equivalent
to wavelength ranges of 100 metres to
50 - metres, and 1,000 metres to 500
metres.

Laryngaphones

In addition, there is
an ‘‘intercom’’ ampli-
fier, which is used for
communication between
the pilot and crew of
the machine. This inter-
communication is, of
course, by telephony, but
microphones, as they are
usually understood, are
not employed ; instead,
the crew use ‘‘laryn-
gaphones’® or throat
microphones. These are
in pairs, fitted in the
flying helmet and press
lightly against the sides
of the ‘“ Adam’s apple.”’
In our own warplanes
high-grade microphones
are employed univers-
ally, and these have
proved to be superior to
the larynx microphones,
although the latter are
not so bad for the
guttural speech of the
Germans.
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D.F. and B.A. -

In addition to the two transmitters and
receivers, and the amplifier just mentioned,
the Nazi bombers have a direction-finding
receiver and a  blind-approach receiver.
The B.A. equipment operates on a wave-
band of 28.5 to 35 mc/s, and is on a modified

1

A view of the transmilier with the cover off .

Lorenz principle, where two beamed trans-
missions arc used ; one sends A’s (.-)
and the other N’s (-.) and when the
machine is on its correct coursc the two
sets of code symbols “*link up’’ to produce
a steady ** barr.” ’

The direction-finding loop is unusuat in
that it more closely resembles a long, oval
tuning coil and is under 6in. in major
diameter. This is mounted inside "the
fuselage and can be controlled by the
navigator who has a large compass with
which the loop control is combined. When
direction-finding the navigator’s job is to
turn the loop until a fixed and moving
scale on the compass correspond.

Power Supply

Power supply is taken. from a 24-volt
accumulator which, as my guide explained,
is constantly overloaded in the same man-
ner that most car batteries are overworked.
Charging is by means of a generatorand H.T.

is supplied by a rotary converter. Besides
the main items of equipment which have
been referred to, there are all kinds of switch-
ing and aerial control arrangements ; it is
obvious that extreme care is taken to ensure
correct matching between whichever aerial
is in use and the receiver or transmitter,
and for this reason there are several intri-
cate matching or aerial control boxes.
There are two main aerials in addition

Showingz the transmilter dissected.
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to the D.F. loop, one of these being of the
trailing kind and consisting of a ceil of
wire on a winch, and the other the small
elevated aerial mounted on top of the fuse-
lage. For use in conjunction with the aerials
there is a multiple-way switch, which also

which crashed into the sea. Ii
the ““ umbrella” type.

serves to bring into use long- or short-wave
receiver or transmitter.

After looking over the equipment in
general, both ‘on the demonstration board
and in a number of ’planes, it was possible
to examine some of the apparatus in
greater detail by taking it apart. It was
interesting to mnote that there was no
shortage of German receivers and trans-
mitters, which indicated that they had been
recovered more or less intact from a large
number of machines. On the bombers,

the bulk of the :
equipment was seen |
to be mounted on
a large and heavy
bulkhead " in- front
of which the wire- |
less operator sits. |
Parts stowed away .
in the fuselage were
the D.F. receiver,

A transmitting set found in a rubber dinghy from a German bomber
has a kite aerial, and

It is used to send oul SO S.

aerial-control units, generator and rotary
converter.

Alloy Die-castings

Lach unit could casily be  removed
from the rack after turning a couple of
spring-loaded catches, whilst
similar quick arrangements
were provided for dismantling
the units. When the case had
been removed it was at once
cvident that the units were
extremely well made—in fact,
they were an instrument-
maker’s job. Pressings and
stampings which are familiar
to us were replaced by beau-
tiful magnesium-alloy die-
castings. It would appear
that the equipment through-
out is very costly to produce
—far more so than ours.
Despite this, however, it is
slightly less efficient than
that fitted to our own ’planes,
and which it would seem
can be made in a fraction
of the time. What is more,
ours has proved to be every
bit as reliable—perhaps more
80, ' sincc there "are fewer
rubbing contacts.

Interchangeable Valves

The main receivers are
supérhets, the other two
being simple *‘straight”’ R.F.
“ jobs.- One point which is not
without interest is that every
valve in the superhets is of
precisely the same type; all
are H.F. pentodes, and can
be interchanged. These
valves are very compact and not unlike
““acorns.””  They have a moulded base
with side-pin contacts and a top cap. The
holders arc ““ inverted >* so that the valves
are pressed into place with the top cap
downward ; contact is made with it by
means of a spring. Once a valve is in its
holder jt is completely enclosed and

one of

cannot be removed without a separate
knob, which is screwed into a tapped hole
in the centre of the base. The advantage
of this is that there is never any pull on

Aerial. controller, and I/C controller.
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the glass envelope—
the base takes the
whole strain imposed
by removal.

Convenient
Servicing
Each unit is itself
built up from separate
units consisting of die-
castings, so that a
complete receiver or
transmitter can be dis-
mantled for service in
a few seconds. The
receiver tuning con-
trols can be set to one
of four ‘“spot’’ posi-
tions, into which they
““ click,”” whilst the
frequency at each can
be checked and, if
necessary, set, by
making us€ of the
The interchangeable transmitter as a beab
HF. pentode, showing oscillator.  The ar-
the moulded base, con- Tangement is  neat
tact pins and locking and, apparently, per-
screw. fectly reliable. At the
same time, if the many
** gadgets *’ fitted are not necessarily essen-
tials, they are of the kind that have a

strong appeal to the Nazi mind.

Total Weight 358%1b.

In spite of the wide use of light alloys,
the complete radio equipment of a German
bomber weighs 358%lb. The technicians
attached to the R.A.F. who were good
enough to answer all my questions—or as
many as I could think of in the time at my
disposal—explained that, in their research
into these German radio outfits, they
have drawn the conclusion that, despite

their excellence in many directions, they
have apparently been designed by ground
engirieers rather than by technicians who
have specialised in aeroplane radio. They
have formed the genuine opinion, after
months of careful research, that there is
very little which they can learn from
German radio designers.

No Secrets

The German Luftwaffe certainly have no
radio secrets which they have so far been
able to withhold from the Research De-
partment of the Ministry of Aircraft
Production. This Department has pre-
pared complete dossiers which give every
possible detail of Nazi Luftwaffe radio;
these extend to several'thousands of words
and include dozens of photographs (a few
of which we are able to reproduce) and
many blue prints giving circuit details,

valve characteristics and constructional
data right down to the last screw. I saw !

a sheaf of these documents, and although

they bore ‘“ SECRET’ imprintsin red °

letters, I was able to take a few cautious
peeps at some of them.
evident that they know as much about the

Nazi warplane radio as they do about our |
own! These documents pay tribute to the |
vast amount of painstaking work carried |

outt by the research engineers. Another
point which was obvious from a chat with
one or two of these gentlemen was that

they were thoroughly engrossed in their !
work, and absolutely determined that :
‘“ Goering’s boys’’ should not have the :

slightest chance to steal a march on them.

Automatic SO S :

huite apart from the standard radio
equipment of the German bombers (and it
might be mentioned that the fighters carry
much simpler though otherwise similar

From this is .

December, 1940

radio equipment, without D.F. and B.A.
systems), I was interested in another
transmitter which had been salvaged from
a German machine. This was a bulky
automatic S O S transmitter contained in
.a metal box, which also holds the necessary
batteries. There is also provision for fitting
a vertical ‘‘umbrella ”’ aerial or a kite
aerial. Apparently this outfit is for the
use of air crews who have to take to their
well-known rubber dinghies. When they
erect . the “aerial and switch on, a motor
operates a keying system so that a string
of morse S O 8§ signals is sent out. Only
one of these rather awkward-looking
pieces of gear has so far been found, so it
is assumed that it is carried only when
there is a ‘‘ big wig”’ on board. From
appearances it seems likely that the aerial
would tend to upset the boat rather than
save its occupants

: TR

i
|
|
!

A view of the receiver with the covers off.

Broadcast Music in Factories

N interesting installation of sound
reproduction equipment was recently
completed at the Osram-G.E.C.

works at Hammersmith.

The installation, besides providing gramo-
phone music, comprises equipment that
enables it to be used both for the diffusion
of radio broadcasts, and for A.R.P. and
other * dnnouncement’’ purposes. Two
microphones, 220 speakers, amplifying
apparatus, record-playing desk, radio and
control panels are included.

The Employees’ Welfare Department is
responsible for the preparation of special
programmes of B.B.C. and gramophone

music, in which individual requests are.

considered. An extensive library of records
is maintained and constantly renewed,
there being about 250 discs in all, mostly
of light music.

Programmes are radiated at intervals
throughout the working day, and employees
are extremely appreciative.

Amplifying Equipment

The amplifying and associated equip-
ment which comprises the system is situated
in a control room in an underground part
of the factory chosen for its invulnerability.
The apparatus is mounted in convenient
racks. .

The amplifier has three 100-watt channels,
taking the microphone, gramophone and
radio inputs through a remotely controlled
relay panel.

The remotely controlled relay panel
allows appropriate switching from the

telephone exchange or control room accord-
ing to which centre is being used for
microphone announcements, it being possible
to cut either of the microphones into
the gramophone or radio programmes
at will. A very flexible system is thus
provided.

There are 220 speakers fed from this
equipment situated in all parts -of the
factory, the type of speaker used depending

on its situation.

A BOOK YOU SHOULD HAVE

COILS, CHOKES
AND
TRANSFORMERS:

AND HOW TO MAKE THEM.
By F. J. CAMM.

An important new Handbook for every

home constructor and anyone interested

in radio. With Special Chapters on Selec-

tivity, Break-through, Coil Winders,

Coil Troubles and their Remedies. 180

pages, cloth bound, with 126 easy-to-
follow illustrations.

From all booksellers 3/6 or by post
3/10 from the Publishers,

GEORGE NEWNES, LTD. (Book Dept.), Tower
House, Southampton 8t., Strand, London, W.C.2.

Speaker Installation

In the machine rooms, for instance,
where the noise level is rather high, wide-
angle projection speakers of the horn type
have been fitted. These successfully over-
come all extraneous noise and counteract
the sound absorption propensities exercised
by lathe belting. For general purposes,
where relatively quiet operations such as
hand assembly of valve parts are conducted,
the standard industrial pattern speaker is
installed. This type is also utilised for the
air-raid shelters. In shops having ap-
proximately unity aspect ratio, i.e., square,
concentric diffuser speakers are employed.
These are designed to spread the sound. in
all directions at once, and are thus suitable
for ‘central mounting. Standard pattern
domestic loudspeakers are fitted in
executive and general offices. These
speakers, together with those operating in
the laboratories and in other situations
where it is not advantageous to radiate
musie, are not connected with the radio
or gramophone circuit.

It has been discovered that persistent
noises of not too obtrusive a character

. affect enjoyment of programmes less than

intermittent sounds, especially if the
periods between the intrusions are irregular,
By the careful placing and choice of
speakers, however, this universal difficulty
has been overcome. )

A system such as has been described can
be applied to a wide range of situations.
Where factory managers are seeking, under
the stress of present circumstances, to
increase output and ensure the safety and
welfare of their employees, it is greatly
to be advocated.
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THAT SPARES-BOX SUPERHET
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A Reply to a Number of Similar Enquiries Which Have Recently

Been Made by Many Readers.

S readers will have appreciated from
a perusal of the correspondence
columns of this journal, there has
been a gradually growing clamour for
details of a ¢ spares-box >’ superhet. This is
of especial interest to us since, in the issue
dated October 29th, 1938, an article of ours
on this very subject was published. At that
time we were doing our best to whip up
more interest in the superhet, and suggested
that a trial of a simple receiver of this type,
built almost entirely from spare com-
ponents originally intended for * straight ”’
receivers, would convince constructors of
the advantages of the superhet. But we
were * before our time,” because it has
taken more than two years for more than a
few readers to appreciate our point of view.

A Compromise Circuit

The position has not changed greatly, as
far as superhet design is concerned, since
.we wrote the article referred to above, so
we must still face the fact that a receiver
of this kind can only be a compromise. It
is not possible to make a first-class superhet
to approach in performance the various
apecial designs -which have been published
ip these pages by using components which
were not in the first place intended for use in,
a superhet circuit. But we have found that
it is possible to make a simple superhet.
which is better than the average small
“ straight ” receiver by going back fo a
circuit arrangement of the kind which was
in use before the introduction of the special
frequency-changer valves now used as a

atter of course.

Qur difficulty is, however, that we cannot
give any one complete design which is
immediately adaptable to every combination
of components which different readers may
have lying idle in the spares box. The best
we can do is to give a circuit, provide a
simple explanation of it, and show how
constructors can .adapt and modify it to
meet their own requirements. But, even
then, it should be fully appreciated that
individual constructors must be prepared to
carry out a certain amount of experimental
work on their own if they are to produce a
receiver which is a sound job.

Two-valve F.C. Unit

As most readers are aware, the portions
 of the superhet which follow the frequency-
changer are very similar to the H.F., Det.,
and L.F. stages of the average ‘ straight
receiver. It is, therefore, the frequency-
¢hanger portion which calls for most atten-
tion. Rather than making a start by
building an entirely new receiver we suggest
that a frequency-changer unit should be
built which ean be used in conjunction with
an existing set of the H.F., Det., L.F. type.
That will simplify matters to a marked
extent because the construector will know
that the greater part of the completed
superhet is in good working condition, and
therefore that any troubles which may be
experienced have their origin in the new
unit. Fault-tracing, if any is found neces-
sary, can therefore be confined to a couple

of valves and their associated circuits.
A simple circuit for a two-valve fre-
quency-changer, employing an H.I'. pen-
e and a triode is shown in Fig. 1. It
will be understood that the H.F. pentode

acts as so-called first detector, while the
triodc is the oscillator. By feeding back
the output from the reaction winding of the
oscillator coil to the anode circuit of the
first detector, a simple form of anode-
circuit ‘“ mixing *’ is obtained. For battery
valves in particular—although the method is
applicable to mains valves—this method
of coupling was found very satisfactory in
the pre-heptode days.

Circuit Details

The circuit of the first detector is similar
to that of an H.F. valve, and a standard
aerial tuning coil can be used with it. The
coil is tuned by means of a single .0005-mfd.

By “The Experimenters”

circuit, about 50 per cent. of the turns
should be removed from the long-wave
winding and 30 per cent. from the medium-
wave winding. These figures are approxi-
mate, and some experiment may be neces-
sary to find the exact number to ensure
that both tuning condensers are approxi-
mately “in step’ when tuning over the
two wavebands. Tt may also be desirable
to remove about 20 per cent. of the reaction
turns, but this is by no means certain.
Most constructors will prefer to make a
few experiments in this direction, however.

Oscillator H.T. Voltage
In Fig. 1 it will be noticed that the

condenser. A special oscillator coil would oscillator-coil connections are marked to
HT#
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Fig. |.—Circuit of the simple two-valve frequency-changer described.
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normally be used with the triode oscillator,
but since we are confining ourselves as far as
possible to * spares-box ”’ components we
shall have to use a modified aerial coil with
reaction. That rules out the use of a ganged
condenser, since it is impossible to match up
a moditied coil without the use of special
gear which no follower of this article is
likely to have in his possession. It will be
seen that a .00016-mfd. condenser is used
for tuning the oscillator coil, although a
value between .00015 and .00025 mfd.
could be used without affecting results to a
serious degree.

Coil Modifications

The question will doubtless arise as to
why a condenser of such a low capacity is
to be used for oscillator tuning. The
reason is that if we are to use an inter-
mediate frequency of about 465 ke/s
(and- this is extremely desirable) the low
eapacity is necessary to permit of a tuning
difference of about 650 metres between
the aerial and oscillator tuning circuits.
In addition to using the low tuning capacity,
it is necessary to have an oscillator coil
of lower inductance than that required
for signal-frequency tuning; that is why
special oscillator coils are made ! Assuming,
thercfore, that a standard aerial coil with
reaction is to be used in the oscillator

show the usual grid, earth, reaction con-
denser and detector-anode points. These
should be followed after modifying the coil
as mentioned above. Another point which
calls for mention is the fixed resistor,
by-passed by a fixed condenser, between
the lower end of the oscillator reaction
winding and the anode of the first degector.
These values are not critical, but the
condenser should have a capacity of not
less than .001 mfd. In some instances it
will be found that sensitivity can be
improved by increasing the value of the
resistor up to a maximum of about 100,000
ohms ; on the other hand, the set might
be “dead ” in other cases if the value is
greater than about 20,000 ohms. The
point is that the value of the resistor
governs the H.T. voltage applied to the
osciltator, and therefore, the readiness with
which this valve will oscillate. As most
readers are aware, the valve should remain
in continuous oscillation, but if it oscillates
too violently the set will be less sensitive
than it should be, while there might be
some peculiar ““ dead spots” in'the tuning
range, or tuning may become erratic.

LF. Coupling
The next item to receive consideration
is the LF. transformer shown in the anode
(Continued on next page)
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THAT “SPARES—BOX » SUPERHET
(Continued from previous page.)

circuit of the first detector. It is preferable
that this should be used, although the 1.T.

“tuning might be left, cntu'ely to the tuning

circuits in the “straight’ set with which
the unit is to be used. Should the trans-
former be fitted, the aerial-tuning circuit
of the “ s’craight >’ set should be removed
or disconnected.  Additionally, it will
probably be necessary to connect a .0002m{d.
fixed or pre-set condenser across the
goction of the gang tuning condenser
operating on the detector valve to raise
the maximum wavelength to the necessary
650 metres on.the medium-wave band.

If the transformer is not to be used, a
single coil with pre-set condenser can be
made and wired in place of the primary of
the transformer. This coil may consist
of approximately 120 turns on a lin,
diameter former, and the pre-set condenser
should have a capacity of .0006mfd. The
lead shown in broken lines should then be
taken to the aerial terminal of the receiver,
and a small (say, .0003mfd.) pre-set con-
denser should be wired in parallel with
each section of the gang condenser in the
receiver ; the object is, of course, to make
the tuning circuits reach up to about 650
metres on the medium-wave band.’

Construction and Operation

The construction of a unit of the type
described can be along very simple lines,
and Fig. 2 shows a suitable form of general
layout when using a small baseboard. The
exact positions of the parts are not impor-
tant as long as the general rules concerning

~ PRACTICAL WIRELESS

To operate the complete superhet
receiver b is first necessary to see that the
LF. (previously H.F. and detector) circuits
arc tuned to approximately the same
wavelength. After that, a powerful signal
an be found by operating first the oscillator

December 1940

should be a.d]usbed one at a time, starting
from the ‘‘ aerial ’ end of the stra,lght »
set until maximum signal strength is
obtained.

Before any of these adjustments are
made the wave-change switch on the set
should be set to the
M.W. position and
the tuning condenser

Triode | i% %l I

should be adjusted to
maximum capacity.

Tuning

When these prelim-
inaries have been
attended to it should
not be necessary to
touch any condensers
other than those on the
unit to receive different
stations. The difficulty
of operating two con-
densers at the same
time is more apparent
than real, since " the
oscillator condenser has
a more marked effect

Q0005 MFD

than bas the aerial con-

denser. Until a little

experience has been
gained it will therefore

L

Fig. 2.—Suitable component layout for the frequency-changer,

using a small baseboard.

tuning condenser and then bringing up
signal strength to maximum by adjusting
the aerial condenser. Once that has been

ghort, direct leads are observed. done the additional pre-set condensers
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Fyg 3.—This circutt for a complete supcrhcl designed for construction with standard

components, was suggested by The

Experimenters in a pr article.

be possible to tunc on
the oscillator condenser
alone until a station
is * found,” and then
to operate the aerial
condenser. It will later
be found that both condensers' can be
.operated together, fine tuning being carried
out on the aerial condenser. -

For those who would prefer to make a
completely new superhet of the general
type described, we reproduce the circuit
given in our article of October 29th, 1938,
previously referred to; this is shown in
Fig. 3. It is similar in all major respects
to that already dealt with, but has the
addition of variable-mu volume control
for the first LF. valve, and uses LF.
transformers. A cross is shown in place
of the resistor and condenser betwecen the
oscillator coil and the anode of the first
detector. In the previous article it. was
explained that the value of the resistor
should be chosen with some care ; this has
also been mentioned in this article. Special
note should be made of the four-point on-off
switch used to disconnect L.T., H.T. and
G.B. supplies. If this were not used there
would be a drain on either the H.T. or
G.B. battery through the screening-grid
or V.M. potentiometer.

Witeless Cure for Colds

STOKE-ON-TRENT  consulting

physician, Dr. J. P. P. Stock, has
thought of a novel cure for the common
cold. He claims to have perfected a short-
wave wireless apparatus from which a
high-frequency current passes through the
head of the patient. The apparatus has
recently been tested in a clinic in Man-
chester. A colleague of Dr. Stock said
recently : *‘ In about 70 per cent. of cases
the cold improves while the patient is
being treated, and he or sheé is much more
comfortable afterwards. In about 50 per
cent. of cases the cold is gone the next day,
while the remaining 50 per cent. need one
more treatment.”’

A Radio Bombing Device A

IT is learned that William P. Lear, an

American radio engineer, has perfected
a device to enable mass bombing raids to
be carried out in weather conditions which

Items of Interest

screen the bombing ’planes from the enemy
pursuit p)lots and anti-aircraft fire. Mr.
Lear, ‘who is. an internationally-known
inventor, demonstrated his invention before
Allied military experts. The device consists
of a radio set having a dial fitted with a
pointer- which indicates from which diree-
tion radio signals are received; a second
indicator is ‘‘ tied’’ to the North Pole. A
miniature gyroscope is fastened to the
second indicator, and this indicator keeps
pointing in the same direction regardless
of any turns an aeroplane may make.
Thus, provided the pilot of a bomber knows
his direction and ‘distance from a target
all he needs to do is fly a given length of
time at a known speed and signal his crew
to release bombs when his watch indicates
that he has arrived. The test flight was
extremely successful.

Testing Radio Apparatus

NEW heterodyne reactance compara-
tor has been developed by Salford
Instrument Works which takes the form of
a portable mains-operated test set and
enables coils and condensers to be checked
rapidly against standards.- Two radio
frequency oscillators, one of which is
variable, are made to beat against each
other, and the resultant signal is rectified
and heard on a loudspeaker contained
within the instrument. The variable
oscillator i8 controlled by a knob and
drum drive. An accuracy of 0.1 per
cent. is obtained.

Other new instruments devised by this
firm include a thermionic test set giving a
wide range of both A.C. and D.C. voltages
and currents ; a ‘‘ Q’’ meter for measuring
the * Q”’ of inductances and capacitances
of high frequencies ; a miniature illumina-
tion meter with range 0 to 250 candles, and
also further valve voltmeters.



December, 1940

PRACTICAL WIRELESS

Sloppy Language
WE all have our pet irrtations, and I

hope no one accuses me of being
an irascible critic because 1 criticise things
with whieh I disagree, or which irritate me.
The other Sunday 1 was listening to an
anthology of music compiled on the theme
of love at first hearing. It was a collection
of songs which had appealed to the musician
giving the broadcast the first time she heard
them. In announcing the item she said,
“1 will now play you Schubert’s Trout."
Now you play cricket, you play football,
you play tennis, you play the piano,
the organ, or the oboe, but you do not
play you. This grammatical error has been
made by various musicians during B.B.C.
broadcasts for several years, and it is time
that the matter was put right. After all,
we have a committee which includes a
Welshman and a Scotsman to teach us how
to pronounce English. They seem so busy
teaching us to pronounce cu and
reshit that they forget that the correct
use of English is more important. We
cannot expect, nor can the B.B.C. expect,
crooners and most of the band leaders to
understand grammar, but we do expect the
B.B.C. to give them instructions on an-
nouncing. The matter. becomes more irri-
tating when a speaker declaiming in an
artificial cultured voice, makes such
elementary errors. “ I will play to you,”
or ““ I will play for you,”” would be correct.
But not ““ 1 will play you.”” Much better
still, ** I will play So-and-so,”’ omitting the
you altogether. The verb to play is intransi-
tive used in this sense and does not require,
nor will it take, an object. I do hope that
the B.B.C. will not allow its speakers to
annoy me in this way in future.

No Show
OR the first year since broadcasting
started there was not a radio exhibition
this year. We were without the announce-
ments of new designs and new accessories,
and the glamour which is associated with
the exhibition and the period preceding it.
The last Radiolympia which was staged
just before war was declared was abandoned
before its period had expired, because of
the declaration of war. That was only
about 15 months ago, but it seems a remote
ghost of the past to me. It was a splendid
exhibition, which outshone the best of a
long series. Television was about to come
into its own, but that has ceased for the
duration of the war, whilst America is
forging ahead, particularly in the direction
of colour television. This may mean that
when this war is over and television pro-
grammes return we shall operate American
television receivers. Skeleton experimental
staffs are retained by our television firms,
and we do not know what developments
have transpired. Radio telephony was
developed during the last war and con-
tributed its part in bringing the war to a
glorious and victorious end. Will television
come to our aid in some way this time %
‘We are not permitted to say what new
radio inventions are in being, but there will
be many interesting developments after
the war when these are released for general

By Thermion

use, and this journal reverts to weekly
publication.

Component Shortage ?
I HAVE received many complaints from
readers that they are unable to obtain
certain components. 1 also learn that
there is considerable delay in supplying
such components as may still be supplied.
This invites the thought that we should
publish circuits which can be built from com-
ponents which constructors may still have.
One such receiver is described in this issue,
and I understand that others are to follow.
I welcome suggestions, therefore, as to
receivers which readers would like designed
round this idea. Coils seem to be the main
trouble, but here our valuable book, ¢ Wire-
less Coils, Chokes and Transformers, and
How to Make Them,”” comes to the rescue.
It describes how to make all types of coils
and chokes, as well as transformers, and
gives details for making coil winders. It
costs 3s. 6d., by post 4s. -

The Front Line
E in this office are still producing the
journal from the front line, but we
are carrying on undismayed by the bomb-
ings and the alleged blitzkrieg. Readers in
the provinces can have but little idea of

Our WRoll of ADderit

Our Readers on Active Service—Ninth List,
D. ]J. Ferguson (R.N.),

c/lo G.P.O.
. D. W, Hunler (R.AF.),
\ East Barnet.
S. E. Young (R.AF.),
Sussex.
V. Pellow (Bdr., R.A)),
Buraley.
C. F. Phillips (Pte ., R.A.S.C.},
Lyddea.

A. V, Pipe (A.C.2, RAF),
Wiltshire.

A. Stansfield (L/C., Royal Signals),
Tidworth,

R. Jackson (Slgnnlman),
W. India.
C. S. Coathupe (Sunalman),
Wales.
J. Rathbone Suttom (Sgt., R.E ),
Stromness.

C. E. D. McLean (Cpl., R.AF.),

Norwich, .
F. P, Daly (Bdr., R A.).
Lines.
H. G. Swan (Sl:mlmln),
Rotherham.

A. Moorhouse (Gunner, R.A,),
Kent,

" Adjustment and Repair,”’

the difficulties of newspaper and periedical
production under present circumstances,
but we know that they appreciate our
efforts in carrying on. If your journal
reaches you a little later than usual wvou
will understand that the cause is beyond
our control.

Christmas
ORMALLY, this would have been our
Christmas number, and packed with
the interesting and topical features which
have miade previous Christmas numbers
outstanding issues. This year, however,
we have not the space available for these
items, but we operate in the hope that by
this time next year the war will be over,
when we shall be able to prepare a
]ournahstlc feast for all our readers, includ-
ing those who will have returned to uvﬂlan
lite from™active service.
Sincere greetings to all readers at home
and -abroad, for the best possible Christmas
under these exacting circumstances.

Book Prizes
ERE is an interesting little contest
with which you can amuse yourselves
duririg black-out hours, when in the
shelter, or in idle moments "on active
service. I want readers to write essays of
not more than 200 words explaining how the
war has affected their radio hobby, and
what they propose to build when the war
is over. There must be a lot of hard think-
ing going on about radio, and although the
ideas cannot be put into practice they are
none the less worth recording. Here is an
opportunity for you to pass along your
thoughts to other readers. Write on one
side of the paper only, and send it to me
not later than December 2nd. I will award
books to the senders of all letters published.

New Books
‘WO new books have recently been issued
from the offices of this journal. The
first deals with the fascinating subject of
watches, and it is entitled °‘ Watches:
and it costs 6s.,
or by post 68. 6d. It not only deals with
the principles of the watch and the history
of its development but gives practical in-
formation on all aspects of watch troubles,
methods of repair, whilst there is an inter-
esting chapter on hall marks, another on
making a watch demagnetiser, and a further
one on watch testing machines. For the
expert there is a chapter on how to tune a
watch for a Kew " A’ certificate—the
hall-mark of watch perfection. Another
new book is ““ Gears and Gear Cutting,”
which deals with all types of gears, their
principles and methods of cutting them.
It costs 5s., by post 5s. 6d. Both of these
volumes are from the pen of your versatile
editor. They may be ordered through book-
sellers or from the Publisher, Book Depart-
ment, George Newnes, Ltd., Tower House,
Southampton Street, Strand, London,
W.C.5. A handy catalogue of the full
range of technical books published by
George Newnes, Ltd., for students, elec-
tricians, engineers, aircraft workers and
radio engineers, is available free on appli-
cation.
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Outline of Musical History-14

“ IENZI ”” was produced in Dresden on
October 20th, 1842, It was a
huge triumph, and Wagner was

famous overnight. Two results followed.

The management acquired * The Flying

Dutchman ’° from Berlin, but owing chiefly

to an inadequate performance it was a

failure. And Wagner accepted the post of

Kappelmeister with a salary of 1,500 thaler.

He took it with many misgivings, and found

himself hedged round with red tape and

convention, which tried his fiery soul to
its limits. He even had to put into
writing that he agreed ‘ to alter nothing in
the hitherto accepted interpretation of
tempo, etc., when conducting older operas,
even when it goes against my artistic
judgement, leaving myself nevertheless
free, when studying newer operas, to exer-
cise my best judgement with the object
of getting as perfect an interpretation as
possible.”’ .

“ Rienzi ”

It was in the style of the failure, ‘‘ The
Flying Dutchman,” rather than the
triumphant ¢ Rienzi,’’ that Wagner founded
his next work on. He was entranced with
the old Tannhi#user legend when he
discovered it in an old volume of German
folk lore, and at once commenced work
on a libretto, abandoning one he had
started on, ‘“The Saracen.”” The themes
came to him during a holiday in Teplitz in
June, 1842. It was to be a great advance
on the “ Dutchman’’; ‘ numbers’’ would
be expanded to * scenes.”” The characters
would plumb psychological depths not
attempted in the former work, and the
singers would be ‘ really made to work.”

The score was not finished until the
spring of 1845. He again needed money
badly; the success of * Rienzi’’ had
brought all his creditors flocking after
him, and Schroder-Bevrient had generously
lent him a thousand thaler. But after
barassing troubles during rehearsal, and
the first performances, it settled down in
the repertory, thanks to such famous
pumbers as ‘O Star of Eve” and
‘* Elizabeth’s Greeting,”” rather than to the
‘“finer points,”’ which few then grasped.

But it didn’t make money, as they paid
no royalties at Dresden, and the master
rapidly reached a parlous state. Schroder-
Bevrient presented his IOU and the
piano-makers wanted their. money. Sheer
worry prevented him from making a
start on ‘ Lohengrin,”” which was then
seething through his mind. A lease of life
was granted by the Court Intendent
advancing him 5,000 thaler out of th
pension fund. :

“ Lohengrin ”

He found Lohengrin in the same volume
along with * Tannhéuser,”” and commenced
work on it in 1845. Two other tasks he
undertook at this time were a performance
of Beethoven’s 9th Symphony—into which
he threw himself heart and soul—and the
writing -of a remarkable report ‘* Concerning
the Royal Orchestra.’” He was arousing
many rivalries and animosities through his
presumptuousness and reforming zeal.
Schumann and Mendelssohn, exemplars of
““ classicism,’”” loathed him. Only Liszt
and Spohr among the notables had anything
to say in his favour. He felt isolated, and
although he had many friends, the public
remained cold and aloof. He had been

able to ‘“ make a complete success of the
9th symphony, but, as often as it was put
on the stage, my ‘ Tannhéuser > taught me
that the possibilities of its success had yet
to be discovered. How was this to be
done ?”’

Further Notes on the Life
and Work of Wagner by Our
Music Ciritic, MAURlCE REEVE

** Lohengrin *’ largely solved the problem.
He devised a music that would not only
express the emotions of each character.
He elaborated the technique of the * leit-
motif,”” making many motifs symbolise
each character and mood in the opera, and
constantly introducing them throughout
the work.

Wagner himself was like Lohengrin.
He came from Montsalvat, where un-
questioning obedience, and the love that
accepts without doubting, are demanded.
All he asked for was faith in his message,
and belief that what he had to say would
be accepted as the truth by future ages.
Although this was not granted him then,
yet he lived to hear the world ring with
his fame and his splendour.

Revolution

He was profoundly moved by the wave
of revolution that swept Iurope in 1848.

Abandoning a project based on the life of
Frederick Barbarossa, he turned more and
more to ‘‘the expression of the purely
human > that he believed underlay all
our actions, and away from mere history
and facts where life and conduct were so
frequently tampered with and stultified.
He turned to the simpler, more plastic,
myth, and found Siegfried. In doing so he
attained a far clearer vision of his goal.
He decided that poetry was incapable of
expressing the °‘ purely human,” and that
it was music, the language par excellence
of elemental motives and emotions, that
could. Music, with a never-ending stream
of expressive and character-drawing melody
—the ‘' leitmotif”—would express this
whilst poetry’s function was to direct this
power.

That only he, Wagner, has succeeded
with this “formula™ is not surprising.
The most cursory glance at these mighty
works will show how peculiar they were
to the man himself, and how, as with
Beethoven’s handling of the symphonic
form, he left nothing for others to do but
to imitate—if they cared to.

His debts were enormous—at least 5,000
thaler. The revolution had been succeeded
by & strong reactionary ‘movement, and
the king and court, gaining new strength
from it, managed to hold the master up as
a dangerous revolutionary. Performances
of the * Dutchman ” and “ Rienzi’’ were
cancelled, and * Tannhéuser’’ rejected.
He would have been dismissed but for the
Intendent Luttichon.

National Theatre Scheme

All this only drove Wagner into the
revolutionary movement. But with black
ingratitude he wrote articles in the press
renewing his arguments in favour of a
national theatre, a scheme which, if carried
out, would have meant Luttichon’s dis-

missal. In the spring of 49 civil strife
broke out again, but when it was quashed,
in a few days, and the rebel government,
with Wagner, retreated to Freiburg and
Chemnitz, it was found that the musician,
by going to a separate hotel, was more
prudent than the statesmen. The whole
government, in their hotel, was captured.
Wagner escaped. :

The civil war fascinated him and he took
an active part in it. - He fought with the
rebels behind the barricades and hurled
pamphlets at the Prussian troops reading
*“ Are you with us against foreign troops %’
He requisitioned horses and carts and kept
in constant touch with the provisional
government. Then he heard from Minna
that a warrant was out for his arrest.
Liszt it was who befriended him, and who
got him over the frontier. It was decided
he should go to Paris via Switzerland, and
he took a last farewell of Minna at Jena.
On May 28th he was free and safe, but
he was not to step foot on his native soil
again until 1862, when he was granted an
amnesty.

In Paris

Arrived in Paris, Wagner’s feelings soon
underwent, change, and despair and loneli-
ness seized hold of him. He greatly missed
Minna but she refused to join him until he
assured her of regular support. He worked
at uncongenial plots which he hoped would
be taken up by the venal Paris Opera
authorities largely out of a sense of loyalty
to Liszt, to whom he was under deep
obligation. Liszt was very anxious to
help him. He lent him money, produced
Tannhéauser in Weimar, and wrote lauda- .
tory articles in the Paris press. But he
could not go on helping indefinitely.

Wagner returned to Zurich in July.
Minna rejoined him in September and was
furious to see that he was still dabbling
with the schemes that had led_him on to
ruin in Dresden. But he was unexpectedly
saved by two ladies.  Frau Ritter, an
elderly widow of Dresden, who had heard
of his predicament from a friend, and
Jessie Laussot, née Taylor, a beautiful
young Englishwoman married to a Bor-
deaux business man. The two women
arranged to give him an income for two
years. :

Needless to say, he fell in love with
Jessie but space precludes us following
the details of an affair not very creditable
to -Wagner, She, too, was unhappily
married, so the soil for such an affair proved
very fertile.  The long-enduring Minna
forgave him again and once more they
settled down to a chastened existence of
very limited horizons, expecting less than
ever of each other. "He wrote to Frau
Ritter: ‘° At a single stroke I became old
and I remain so,” and to Liszt: “ A too
hasty marriage to a woman estimable but
totally unsuited to me has made me an
outlaw for life.”

European Reputation

During a period in Montmorency of
anxious waiting for Jessie, Wagner perused
*“ Lohengrin > and wrote off to Liszt:
‘“ A great longing has flamed up in me to
have this work performed. Get my
‘ Lohengrin’ performed.” Liszt fulfilled
his wildest expectations. He produced it at
Weimar before a glittering audience, and
I\Vﬁgger’s European reputation was estab-
ished.
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 Some Notes on the Methods of Determining the Correct Values of Resistors
Required in a Typical Circuit.

HERE . are s0 many resistors, both
fixed and variable, in the average
modern receiver that it is sometimes

rather puzzling to decide on correct values
and suitable ratings. Primarily, in D.C.
circuits, . & resistor is used purely and
simply to reduce the voltage or pressure in
the circuits. But there are comparatively
few circuits in a radi@ receiver which can
be considered simply as D.C. cireuits,
since many of them carry both D.C. and
AC. (the latter probably in the form of
H.F. or L.F. currents).

The most important D.C. circuit—
and A.C. must be kept out of this if per-
formance is not to suffer—is that which
supplies the high-tension current to the
valves. In most instances a number of
resistors are required here for the purpose
of reducing the full H.T. voltage available
to figures suitable for the anodes and
sereening grids of other than the output
valve. As far as battery sets are con-
cerned, it used to be the common practice
to use a battery with tappings and to tap
off the required voltage for each walve.
This method is, however, practically
obsolete now. There are various reasons
for its falling into disuse, the first of which
is that some parts of the battery are more
heavily “ loaded’’ than are the others.

Voltage-dropping Resistors

For example, suppose we had a 120-volt
dry battery and took 1 mA. from the 60-
volt tapping for the detector anode, 2 mA.
from*the 72-volt tapping for thé screeping
grid of an H.F. pentode, 3 mA. from the
108-volt tapping for the anode of the H.F.
pentode, and 6 mA. from the 120-volt
terminal for the anode of the output valve.
It is not difficult to see that the whole of
the current (12 mA.) would be taken from
the 0-60-volt portion and only 6 mA. from
the portion between 108 and 120 volts.

Similarly, the ‘““load’’ on that part of the .

battery between 60 and 72 volts would be
11 mA., and between 72 and 108 volts
it would be 9 mA. -

In current practice, all of the wvalves
are fed from the 120-volt terminal, and the
intermediate voltages required are obtained
by means of resistors—often referred to as
“dropping >’ or ‘ voltage-dropping’’ re-
sistors. As a result, the same current
is taken from every cell in the battery.
The resistors also serve to isolate the various
valve circuits and thereby assist in making
the receiver more stable in operation.

Besidea the H.T. voltages, it i3 not
unusual to take the grid-bias supply from
the. H.T. battery, also by means of a
voltage-dropping resistor.

Finding the Voltage Drop

Before referring to the specifie resistor
in a typical circuit it will be as well to
gain a clear impression of the action of a
resistor;  this brings up the familiar
Ohm’s Law, which almost every reader
now knows as well as he knows the alphabet.
Expressed in its simplest terms, the Law
states that the wvoltage dropped by a
resistor is equal to the current flowing
through it (in mA.), multiplied by the
value of the resistor in ohms, and divided
by 1,000. Thus, if a 20,000-chm resistor
were used to supply the anode of a de-

tector valve passing 1 mA., the voftage

.drop would be 1 multiplied by 20,000 and

divided by 1,000; that is, 20 volts.
Therefore if the battery had a voltage of
100, 80 volts would be applied to the
valve through the resistor.

Coupling and Decoupling .

The accompanying illustration shows a
general circuit for a three-valve ** straight’’
receiver of the H.F.-Det.-Pen. type, and
the various resistors are numbered from
1 to 10 for convenience of reference.
It will be best to start by considering
those in the anode circuit of the detector
valve, and. marked R.7 and R.8. The
former is the coupling resistor or anode
resistor ; the latter is the de-coupling
or voltage-dropping resistor—it serves
both purposes. The value of the coupling
resistor is not determined on the basis
of voltage drop and current flowing, but
is governed by the impedance or A.C.
resistance of the triode detector valve. It
is a general rule—based on both theory
and practice—that the optimum value
of shat resistor is twice the impedance of
the wvalve. Thus, if the detector valve
were listed as having an impedance of

By FRANK PRESTON

Having settled the question of the
coupling resistor we can deal with the
decoupling component. It will be clear
that the voltage drop between the H.T.+-
terminal and the anode of the valve is
governed by both resistors, which are in
series. Thus, the total voltage drop. is
equal to the sum of that across each. If
we assume that we are using a 13,000-ohm
detector valve, that the coupling resistor
is 25,000 ohms, and that the total available
H.T. voltage is 120, we can determine the
value of R.8. First we must know what
voltage should be applied to the detector
valve and what current the valve passes
at that voltage. For present purposes
we can satisfactorily assume that the
voltage required is 60, and that the valve
passes 1.25 mA at that voltage (this
information could be obtained from the
valve-makers’ literature or from valve
curves).

A Simple Calculation

We can easily find that the voltago
dropped by the coupling resistor is 1.25
times 25, or approximately 31 volts. In
all, we have to drop 60 volts, so the de-
coupling resistor has to drop about 29 volts.

+

2R,
3 .
3

E

_R4

# ®
> #'

HT

A representative three-
valve circuit, showing
the principal resistors,
* which are numbered
from Rl to R.10.
Methods of determin-
ing the values of some
of these are explained
in the accompanying
text.

'

13,000 ohms, R.7 should have a value of
26,000 ohms. In practice, we should use
25{)00 obms as being the nearest convenient
value,

A Compromise

This rule cannot always be applied when
using an H.F. pentode or tetrode as detector
since the impedance of such a valve is
often 1,000,000 ohms or more. And if
the anode resistor had a value of 2,000,000
ohms very little current would pass through
it or, conversely, the voltage ' at the other
end ’ would be negligible. 1f the current
were 1 mA. for example (this would be
quite impossible unless the IL.T. voltage
were phenomenally high) the voltage drop
would be 2,000! In that case a com-
promise would have to be made by using
the highest value which proved practicable
or, better still, using choke or transformer
coupling, Incidentally, this introduces a

-convenient rale-of-thumb method of apply-

ing Ohm’s Law : the voltage drop is equal
to one-thousandth of the resistance value
in ohms for every milliampere of current.
Another example will demonstrate this.
If a current of 3 mA. were passed throug

a 20,000-chm resistor the voltage” drop
would be 60—3 times 20.

In practice, then, we should use another
25,000-ohm resistor, bearing in mind that
standard components are not generally
guaranteed to have a degree of accuracy
exceeding 10 per cent. above or below the
nominal figure. Had our calculation showed
that the decoupling resistor should have
had a value of less than 10,000 ohms we
should have wused a 10,000-obm com-
ponent because, in general, efficient de-
coupling of a detector valve is not given
by using a value of less than this., In
other words, it is better to sacrifice anode
voltage than decoupling efficiency, in the
majority of instances.

When we tum to the voltage-dropping
resistor in the anode circuit of the H.F
valve, marked R.3, the position is similar
to that for R.8, except that there are
fewer facts to take into consideration. We
may know, for example, that we should
apply 100 volts to the anode of the valve,
and that the anode current of the valve
at this voltage is, say, 2.5 mA. Again
using Ohm’s Law, we know that the
resistance value required (in thousands of
ohms) is equal to the necessary voltage
drop divided by the current in mA. Thus,
we have the value as 20/2.§ times 1,000,

(Continued on next page)
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.or 8,000 ohms. In practice we should use
the nearest standard valuc obtainable—
probably 10,000 ohms.-

If the fixed potentiometer formed by R.1
and R.2 were connected to the lower end
of R.3, instead of to the H.T.- end as
shown, the value of R.3 would be quite
different. This is because the current
passed by it would be the sum of the
anode current, screening-grid current and
the current passed by the potentiometer.
This is a rather more involved case which
we must leave for consideration in a later
article of this series.

Auto Bias Resistor

Another resistor indicated which is
similar in principle to those we have
studied so far, is that marked R.10. This
is the automatic bias resistor, the voltage
drop across which is used to bias the output
tetrode. The first point to bear in mind
is that, although the resistor develops the
bias for one valve only, the whole of the
H.T. current passed by the set goes through
it. Before its resistance value can be
assessed, therefore, we must find the total
H.T. current consumption. We have stated
that the detector passes 1.25 mA., and
that the anode of the H.F. pentode takes
2.5 mA. To the sum of thesc we must
add the current passed by the screening
grid of the pentode, by the fixed poten-
tiometer and by the output valve. For
simplicity at this stage we will assume that
the potentiometer and screening grid
together pass 2 mA. And if we knew that
the output valve passed 6 mA. when the
bias was correct at 4.5 volts and when
the anode voltage was 100, we could casily
find all we wanted to know about R.10.

At this point it shonld be noted that we
have assumed that the output valve will
receive only 100 volts—not 120 as might
be expected. This is to allow for a voltage
drop of 20 across the speaker transformer
and bias resistor ; we could find the exact
voltage drop if we knew the D.C. resistance
of the transformer primary winding, and
in practice we should make a check on this.
However, we know that the total current
passed by the resistor is 11.75 mA., and
that we need a voltage drop of 4.5. The
value of the resistance should therefore
be 4.5/11.75 times 1,000. This works out
at about 380 ohms, so we should use either
400 or 350 ohms, whichever may be more
convenient. Probably neither value could
be obtained easily, in which case we could
use a 500-ohm variable resistor set to
approximately the correct value, or we
could connect a 1,000-ohm resistor in
parallel with one of 500 ohms, which would
give an overall value of 330 ohms.

In the next article of this series we can
go a little further into the question of
resistors,
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The A.C. Four-wave Three

our November issue.

SPECIAL NOTE-——Owing to unforeseen delays, due to circumstances beyond our
control, we reyret that we are unable to publish, in this issue, the constructional details
of the A.C. Four-wave Three receiver, the general specification of which was given in
We trust that all readers will accept our apologies for the un-
avoidable omission, and suggest that in the meantime they will proceed with the making
of the mains unit, details of which are given below.

The Mains Equipment for this Receiver is Arranged as a Separate Unit,
and the Complete Constructional Details of it are Given in This Article

ENERAL details of the mains equip-
ment were given in our issue of
November, but for the benefit of

those who are without such information
we give below a brief description before
proceeding with the constructional details.

The receiving circuit, in its present form,
requires an A.C. L.T. input of 4 volts at
3 amperes, and a D.C. H.T. input of 300
volts at 60 mA’s. To obtain these require-

bulky. The plan driwing shown below
gives the actual location of all the parts
and clearly indicates the small amount of
wiring necessary to enable them to form
the complete rectifier unit. )

The mains transformer, owing to s
weight, should be fixed with small bolts
right through the baseboard or with wood
screws of sufficient size to render the fixing
absolfitely secure. The rectifier must be

ments, it was decided —
to use a standard | Baseboard /O&:8F
Heayberd mains trans-
former, type W.33, in
conjunction with a
Westinghouse  Metal
rectifier, type No.
H.T.16. - The trans-
former is provided with
two L.T. windings:
one giving 4 volts at
5 amps., and the other
4 volts at 1 amp.
Although these current
ratings are not wanted
in the three - valve
design, it will be quite
in order to use the
5-amp. section and, at

a later date when
additions are made to
the circuit, fuller use

will be made of the
surplus current. The
high-tension winding

gives a full output of

240 volts A.C. which |
the H.T.16 requires

when it is connected § Lo T

a8 a voltage-doubler as
in the Unit now being
described.  Separate
tapping points are pro- )
vided on the primary,
thus allowing it to be 4
used on any 50-cycle -
A.C mains between
200 volts and 250 volts.

4+4 MFO

A Dubilier block { e

condenser, type No.

© | F |
/ Choke
©
g/ 4
HI- 5
e \
' HT Max 300V 60A,

B.E.355, is used for
the reservoir con-
densers. For smoothing purposes, a Premier
L.F. choke, type 60/400, i8 specified and this,
together with one of the 4-mfd. fixed con-
densers housed in the actual receiver, takes
care of ripple and provides a hum-free
D.C. output. .

Construction

As it is not always an easy matter to
obtain metal during existing conditions,
we have used a wooden baseboard for the
Unit, but if sufficient metal should be to
hand, then it would be more satisfactory
to use that provided that it is earthed to
the negative side of the circuit, i.e., D.C.
output. The dimensions of the base are
10gins. x 8%ins.; this size providing just
enough room for the components without
crowding or making the assembly too

Layout and wiring for the mains unit for the A.C. Four-wave Three.

fixed in the horizontal position shown, and
care should be taken to see that it is
placed so that its markings correspond to
the diagram, otherwise the polarity of the
output will be reversed.

The block condenser is fitted Wwith three
soldering tag connectors, one being common
to both 4-mfd. sections and marked C,
whilst the other sides of the two condensers
are marked with a 4.

It will be noticed that no mains switch or
voltage dropping devices have been in-
corporated in the unit. It is assumed that
it will naturally be housed in or near the
cabinet containing the set ; therefore, use
is made of the single-pole gwitch embodied
in the volume control potentiometer—
used in the set—for making and breaking
the mains supply.



ﬁDecem_ber, 1940

An Improved Push-button Tuning
Circuit

MOST push-button tuning systems em-

ploying pre-set condensers suffer from
the disadvantage that the total number of
stations is very limited. Here is a simple
circuit whereby changing the waveband
of the receiver brings into circuit another
get of condensers. Thus if a four-button
switch is used, i.e., three buttons for station
selection and one for manual turning, three
stations can be obtained on long waves,

Medium wave
condensers

/

1 | 3
Long wave condensers”

Spare section on

wavechange switch

Circuit diagram showing the applicalion of a
simple push-button tuning system.

and by operating the wavechange switch
another three are available on medium
waves,

The circuit for 3 buttons is shown in the
diagram.

In my case the wavechange switch is a
gix-pole three-way unit, and only one
section is spare, but for those who nse a
wafer-type switch by adding an additional
three-pole section, three stations could
be provided on the short-wave band by
changing over the condensers connected
to one point. If this is attempted care
will have to be taken that the additional
wiring does not cause too great a loss,
but this works quite well on two wave-
bands (medium and long). I have not yet
tried including it on short waves, as my
switch has not enough spare contacts, As
will be seen, the cost of the switeh is
reduced, as a four-button switch is ample
for average requirements where normally
a six or seven button-switch would have
to be purchased.—D. Twivey (Navenby).

A Simple Morse Recorder
HE following simple device may be of
use to other readers learning the
Morse Code, as it records the *‘ dots and
dashes ’’ and enables the student to obtain
correct spacing and length of signals. As
my friend and I could not receive at the
Buezzer . i
I i

-

Res:stance to obtain more
current for recorder

Qec:a:r]
Cf

Key

=
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speed at which we could transmit, we found
it very helpful in checking the accuracy
of speed transmission.

The simple apparatus can be made from
parts which most people have amongst
their ¢ junk.”” These are: an old gramo-
phone motor, two electric magnets from an
old electric bell—the armature from the
bell having a pencil-holder soldered to the
hammer end—three thread bobbins, a
length of tape (we found gummed repair
linen tape best, as it could be erased in-
definitely without deterioration), a curved
piece of metal, a large gear wheel, two steel
axles, two strong clastic bands, two springs
made from brass sheet, and supports
{made from old audio-frequency
transformer clamps).

The arrangement is as shown in the
diagram. The tape is wound round
bobbin *“ A”’ and kept in position by a
springy piece of brass. From this bobbin
the tape passes round a curved piece of
metal " D’ to the bobbin “* C,”” which is
screwed to a large gear wheel. This iy
driven by means of an elastic band geared
to the bobbin ‘“ B,”” which is on the drive
axle of the gramophone motor. The
electro-magnets are fixed in position by a
sapport. The armature is fixed opposite
the magnets to enable it to be attracted,
and in such a position that the pencil in
the pencil-holder strikes the tape when it
iz passing over the curved metal.
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The gramophone motor is switched on,
and bobbin ¢ C*’ revolves, taking the tape
from bobbin “ A’ When the Morse key
(see circuit diagram) is depressed, the
armature is attracted to the magnets and
the pencil strikes the tape recording the
signal transmitted.

* By moving the armature up and down,
two or more messages can be recorded on
the same piece of tapc without erasing.

To rewind the tape on to ““ A’ for other
messages, disconnect the band from “ B’
and connect ““ A’ to ‘B’ by means of
the other band which is crossed so that ¢ A’
revolves in the opposite direction to ““ B.”
To prevent the tape on “ C** from slipping,
and to ensure a tight winding on ‘‘A”
when winding back; a springy piece of brass
is pressed against ¢ C.’—D. C. ADAMSON
(Gateshead).

An Accumulator Hint

FTER finding that the accumulator
supplied with 'a 4-valve battery
portable ran down in a very short time, I
devised the following system whereby a
Jarger external accumulator can be used

Back of set

7o tilaments —

Springy 4
brass —_J

% Internal accumu/arorf ’ -

INTERNAL EXTERNAL
ACCUMULATOR ACCUMULATOR
IN__USE IN _USE

“ Sectional views of an accumulalor switching
device.

with the set as a permanent installation,
but without sacrificing its portability.
Two sockets, fitted with springy brass
strips, are fixed on the set back and wired
to the internal accumulator and existing
I.T. leads, as in the

accompanying sketch.

Bobbin to Aoks
wnused tape

| SR
Elastic band to be
use when winding
back tape

Axle

Tt~ Brass springs
Aressing against wndings
to ensure tightness, ——=

spidte

s
§TN
© MStal arm attached (o

° reguiaror ta obtain
correct speed always

Meral apright o
tape to run over

Rubder band
trom pickle ar

Cramo motor

When the set is to
be used as a portable
the internal accumu-
lator is connected to
the set, but when
the set is permanently
installed two banana
plugs connected to
the external accumu-
lator are inserted in
the sockets, so dis-
connecting the small
internal accumulator
and bringing the ex-
ternal one into circuit.

In order to keep
the internal accumu-
Jator in good condi-
tion, it is advisable

Bobsin to
receve
used tape

4| to have it periodically

Circuit diagram, and details of a simple morse recording apparatus.

charged. — M. JERVIS
(Newecastle).
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In this Article Various Causes of Burnt-out Aerial Coils
are Explained.

HE service engineer has to deal with
many faults which crop up at definite
times cach year, some of which are

real and others imaginary. For example,
in spring and summer the complaints of
poor sensitivity increase duc to longer
daylight listening and general summer
receiving conditions, dry *‘ earths,” noisy
reception due to increased statie, cte.
Autumn brings crackling caused by frayed
and broken wiring in aerials when the gales
commence. Complaints of short lifc
of batteries in battery receivers are often
due entirely to the longer listening hours in
the winter time, and the generally more
attractive programmes.  Most engineers
readily differentiate between the real and
the imaginary of these kinds of troubles.

Burnt-out Coils

There are a few troubles, however, which
at first sight appear to be due to atmospheric
conditions, but which are not due to that
cause, and therctore divert diagnosis
from the scat of the trouble. A type of this
fault is where the aerial coils are burnt out,
and the impression is that lightning or
heavy static charge on the aerial build up
a voltage which causes a heavy current to
flow through the coils to ecarth.  Before
dismissing natural causes as being the
source of the trouble, examination in other
directions should be made.

In many cases where there is no out-
door aerial, and burnt-out aerial coils are
-met -with, suspicion may be directed to any
attempts on the part of the owner of the
receiver or an ‘‘expert”’ friend to utilise
the mains wiring as an aerial. If this cannot
be proved it is possible that the aerial inay
be m ‘ttic or in some location where
the wire can come in contact with the
mains wiring either directly, or throuch
perished insulation material having a low
resistance suflicient to pass enough current
to burn out the aerial coils. It is generally
found that the long-wave coils are the ones
to burn out because of the thin wire with
which they are wound. as compared with the
heavier gauges of wire used in the con-
struction of M.W. and S.W. coils.

Mains Aerial Trouble

If the receiver is fitted with a mains
aerial device it will be found that there is a
series condenser which isolates the aerial
coils from the mains wiring and if this
breaks down, all coils burn out and a real
fire ig set up in the receiver. The condenser,
however, may not be broken down com-
pletely but may have only a high resistance
leakage which prevents sufficient current
flowing to blow the fuses, but quite enough
to burn out thin wire coils.

Another cause for burnt-out aerial coils
is the mains transformer having a short
cireuit between the primary winding and its
Jaminations which will, of course, put the
maing on to the ‘“‘earth” side of the
aerial circuit. A leakage instead of a
direct short circuit in a transformer is also
sufficient to cause the fault.”

The combination of conditions necessary
éo bring about burnt-out aerial coils due to
transformer trouble is where no earth is
used or where the carth has beeome, through

neglect, incffective. Thus fuses in the
mains supply do not blow.

The next condition neeessary is that of
low insulation between the aerial and
carth, and the third and final condition
that there is no acrial scrvies condenser,
With regard to the aerial condition, this
may be due either to weathered or cracked
insulators or generally poor erection, or
the condition may arise due to the use of
an anti-static acrial having some sort of
acrial coupling circuit which connects the

=

actual aerial wire to earth through an aerial
transformer.

With all these conditions satisfied the
mains current will fow from the transformer
primary, along the chassis to the earth side
of the aerial civeuit, through the aerial
coils and along the aerial lead-in-and aerial
wire to earth through the leakage path,
thus completing the circuit. One line of
the mains supply is generally earthed at the
power house. The aerial coil is then burnt
out, smoke arises and there is an urgent
appeal from the owner for service.

December, 1940

Misleading Seasonal Faults

Lightning may have caused the fire in this burnt-
oul receiver—but did it ? Don’t jump, to conclusions
is the theme of this article.

This combination of conditions may seem
very unlikely, but the writer, in conjunction
with fire insurance officials, has on many

- oceasions found the trouble to have been

caused: just as stated. -

Insulation Test

When new aerial coils have been fitted
it is well to make an insulation test,
preferably with a small megger or insulation
tester which will apply 250 or 500 volts
to the circuit being checked. Tests between
the aerial coils and the mains input to the
transtormer should be made, and a measure-~
ment taken between aerial and earth and a
general inspection on the lines outlined
above to see that conditions of the burning
of aerial coils due to mains leakage are not
present.,

It is easy to blame lightning or heavy
static for burn-outs. but it is not easy to
explain to the owner why the same fault
happens again when you switch on the
instrument for the first time after putting
in new aerial coils!

Broadcast Talks on

THH B.B.C. broadcast on Thursday,

October 17th, the first of four talks on
substitute >’ materials which are_to be
delivered under the title, ** Just as Good :
how Science makes new materials out of
old.””  The talks will cover Foodstuffs,
Textiles, War Materials—rubber, petrol
and plasties from the engineering point of
view. Kach talk is being given by an
expert in that partionlar branch : thus Dr,
Drummond, of the Ministry of Food, spoke
in the Food Talk ; Dr. Slade, of Imperial
Chemical  Industries, in the second and
third ; and Mr. Beaver, of the engineering
firm of Sir Alexander Gibb and Partners,
will speak in the fourth.

3

Substitute Materials

While it i3 certainly fatal that a nation
should have to depend on substitutes, yet
the search for the substitute is the founda-
tion of all scientific and engineering pro-
gress, and in all—or nearly all—industrial

development. The search goes on unceas-
ingly and nowhere more energetically or
more successfully than in our own
country.

‘

The so-called “ substitutes” are oflten
by no means mere substitutes: they are
new materials, the creation of scientific
development. If they are “ synthetic”’
they are also progressive. In some ways,
and for some purposes, they are often
better than the products of nature.
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A Single-valve S.-W. Receiver

Constructional

UCH interest seems to have been
shown in so-called ‘ hotted-up
single-valve short-wave receivers,

go readers may possibly be intercsted in
some further notes on the subject.

First of all, it must be realised that the
detector stage of any  straight’’ receiver
must detect the signal (no matter what its
strength may be) before it can be amplified.
Therefore it is advisable to get a single-
valver working well, and not add L.F.
stages on to a bad set, thinking they will
make up for anything that is lacking.

It is surprising how two of these receivers
can vary in performance. They have
nothing in reserve, and losses cannot be
compensated for by turning up a volume
control. Now, what makes all this differ-
ence ? There does not seem to be much
in the circuit, but it can be narrowed down
to one thing—the tuned circuit. Look at
your own receiver. Does the wire from

- the moving vanes of the tuning: condenser

wander round the set ? Does it go to the
valve filament, and then_on to the L.T.—
and earth terminals before ending up at
the coil ? If so, it is hopeless! In the
accompanying diagram the tuning condenser
is right across the grid coil with the shortest
possible amount of wire between them.
Until you have tried this out for yourself,

-it is difficult to believe what a difference it

can make. For instance, on a receiver
pimilar to the one shown, the writer
receives the 16-metre band at the bottom
of the tuning scale with the yellow spot
type coil advertised as going down to
22 metres, Admitted, the 100 puF con-
denser has a lower minimum capacity than

Details of an
Receiver for the Experimenter, by Ex. 2FWA

Efficient \/

HFC

the 150 upF type with #
which the Eddystone \
people have calibrated

TR 0

Phones

Iﬂfr

Neut

their coils, but this alone
condenser

does not account for the
lower wave-ranges
covered. The 100 uuT

ﬁ 0 -000/5uF

tuning condenser shown
gives a nice overlap
between®each of the 4-pin
Eddystone coils used. A
bandspread arrangement
could be incorporated,
but still keep the wires as

short as possible. Mount
the two condensers as
close as possible on the
panel, and do not bother
about getting them nice
and symmetrical—it is
efficiency that counts!

=

Reaction Control

So much for the tuning; and-now for
the reaction control. This has been
mounted on a bracket at the left-hand
side of the receiver. Besides considerably
shortening the wiring, this slso gives quite
a comfortable operating position.

The coil-holder and valve-holder are set
close together. The [grid-condenser itself
(one of the *‘ tag’’ type) forms the actual
wiring link between the two © grid”
terminals. A  3-megohm grid-leak is
suggested, but do not be afraid to try other
values in order to get smooth -reaction.
Both selectivity and sensitivity are largely
looked after by the efficient use of reaction,
and many of th: weaker stations can be

Aerial

Valve holder

° (e}
K o o
LTLLI Ll O
: M
[’: e § ——
L LL | .OOO/S :
7 HE :
Reaction 1

TN/

VAN

NGood SM dial

Fig, 2.=Suggested layout of a single-valve receiver buill to the circuit shown in Fig. |

"tucked away underneath.

Fig. 1.—Theoretical circuit diagram of a simple one-valve

short-wave receiver.

lost by a reaction control which is at all

“ ploppy.”” The receiver should slide into
oscillation with a gentle breathing noise.
Use a valve of the HL2 class:; with just
sufficient H.T. to get smooth rcaction
control on all of the bands. If the acrial
coupling is made too tight *° blind-spots ™’
will appear. But, on the other hand. if
it is too loose there will be a great deal of
oscillation with a general “ dead ’* feeling.

As for components, use the best you
have got, and, if there is anything doubtful,
cut it right out and use something beyond
reproach.

About your headphones. You would
probably be surprised how many ancient
demagnetised pairs are in use. ~ If yowrs
come under this heading, invest in a new
pair—it is essential !

Plywood Chassis

Plywood construction is suggested.
Some of that well-known grey enamel
would give a good finish to it. Chassis
construction has much to be recommended,
and then all the battery leads can be
If the valve
and coil-holders are mounted up on short
pillars, say one inch long, a- further
shortening of wiring is achieved.

Readers are strongly advised to get a
receiver going on these lines, and to
experiment with it until really satisfying
results are obtained. If you are not
satisfied with the signals received, do not
do the time-honoured -stunt of adding
another valve. Find out the trouble in
your detector, and when you are in a
position to add an L.F. stage you will be
pleagantly surprised at the results.

If the constructor intends to add an
L.F. amplifier at a later stage, the chassis
must be of sufficient length to accommodate
the additional components.

PRACTICAL WIRELESS
SERVICE MANUAL

By F.J. CAMM.

From all Booksellers 8/~ pet, or by pm 6/0 diree;
from the Publishers, George Kewnes, Ltd. (Book Dept.),
Tower Bouse, Southampton 8t., med London. w.C.2.
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XE very satisfactory form of detraction
from the cause which obliges us to
occupy A.R. shelters is,undoubtedly,

a radio receiver capable of picking up the
transmissions from our Home Stations. In
many shelters it has been possible to install
mains-operated  commercial receivers; in
others, use has been made of the usual
house installation to operate an extension
speaker but, judging from the inquiries
yeceived, the majority of our readers are not
able to adopt either of these arrangements.
1n view of this, therefore, we are describing
a very simple three-valve eircuit which, in
arcas where normal reception is obtained
and where it is possible to use a short
external hook-up aerial, will provide satis-
factory results from the stations mentioned
above. though, of course, it must be
appreciated  that  the efficiency of the
receiver will be governed to a great extent
by the cffectiveness of the aerial used.

o 1
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THE "SHELTEA

bodied, as the sole purpose of the receiver
is to get the most satisfactory results con-
sistent with the minimum of constructional
work and expense, Bearing inmind that con-
ditions will force the operator to use an aerial
on the short side, it is not necessary to use
coils capable of providing a high degree of-
sclectivity. Those specified, they will'be de-
scribed in detail further on in this article,
gave adequate selectivity and, what is even
more important, allowed a generous portion
of the signal strength to reach the associated
crids.

An H.F. pentode is recommended for the
H.F. stage, although an ordinary S.G.
valve can be used if so desived. Tts output is

5

To meet general demands, and to make
construction cost as low as possible, battery
operation and jome-made coils are used,
and as the latter only have to tune
over the medium ‘wave-band no complicated
or tedious winding is required, and wave-
change switching is eliminated. It is quite
possible that the majority of the parts
specified will be on hand but, if this is not the
qase, no trouble should be cxperienced in
obtaining them from our advertisers, as we
have been careful to scleet those items of
which large stocks are normally available.

Although the recciver is shown in simple
chassis form, it is suggested that the con-
structor takes the matter a step further, and
houses the chassis and, if possible, the
batteries in a stout wooden case, thus
making it an casy matter to take the set into
the shelter when required or, depending on
individual ideas, fixing it in the shelter in
the form of a permanent installation. The
loudspeaker is intended to form a separate
unit, although there is nothing to stop
it being housed in the recciver and battery
case, provided that a small speaker is used,
such as the W.B. Junior. Due consideration
should also be given to the use of head-
phones. Apart from hearing the News, it is
known that many people” do not care to
listen to radio during an actual raid,
therefore, if ’phones are included in the
equipment, those who wish to listen ean do
so without causing any interference to the
other occupants of the shelter.

Circuit

Anexamination of the theorctical cireuit,
Fig. 1, will reveal the fact that no frills or
umecessary components have been em-
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Fig. 1.—The theoretical circuit shows that there is nothing complicated in its design or
wiring. The coils are fully described in the text.

coupled to the triode leaky-grid detector
by means of the recognised ‘' tuned-grid”’
arrangement. This system is both simple.
and efficient, as it-allows a very satis-
factory gain in a single band receiver to be
secured, and eliminates high-tension from
the coil and condenser circuit of the
detector valve.

Resistance-capacity coupling is used
between the output from the detector and
the output pentode, the latter being
selected because of its high gain and reason-
able high-tension consumption. To enable
the output volume to be kept within the
limits required by individual requirements,
and to prevent the pentode trom being over-
loaded when a powerful signal is received,
an L.F. volume control is provided in the
form of a yjotentiometer between the grid
of the pentode and its source of negative
¢rid-bias.

The component specified incorporates a
three-point switch which comes into opera-
tion when the control is turned to its mini-
mum sctting, thus making or breaking the
L.T., H'T. and G.B. supplies according to
which way the control is turned. A very
simple tone corrector is provided by the
005 mid. fixed condenser connected %be-
tween the anode of the output valve and
the common negative-earth line. If the
response is too deep, i.e., if the tone is not
sharp or clear enough, a lower capacity
condenser can be used, but the value
shown is that which gives the most satis-
factory general response.

The Coils
These are wound on a former having a
diameter of 13in., the length being 21in. A

- 1

A Simple Three-valve Receiver,:L
to Provide Headphone or Loud:

piece of postal eardboard tubing or, better
still, paxolin, should be used, provided, in
the case of cardboard, that care is taken to
see that it is perfectly drv. -

For the aerial coil, 70 turns of 22
gauge enamelled wire is reguired, the
winding being made so that all turns are
tight up against adjacent ones. A tapping
loop is brought out at the 23rd turn from
the start, and this is accomplished by
doubling a length of the wire and pushing it
through a small hole which has to be made
in the correct position in the tube by
means of a fine bradawl. When bringing
out this loop, take great care to-sce that the
turns do not become loose. It is essential
for the winding to be both neat and taut,
otherwise any looseness or unevenness will
seriously affect the ganging of the two
circuits. When the 70th turn has been
wound, leave 5in. or 6in. of the wire befare
cutting off, and then make the winding
secure by passing the end twice through two
holes in the tube so that a firm anchorage
is obtained. A little extra trouble taken
with' the winding and finishing of the coil
will be amply repaid by improved results.
'The tapping loop forms the conneetion
for the acrial, as shown in the theoretical
cireuit.

The H.F. coil is identical to the aerial,
but it has to have an extra winding for the
reaction circuit! When we say identical,
we mean it in the true sensc, so far as the
22 gauge winding is concerned, for the very
important reason of securing perfect gang-
ing as mentioned above. The position and
method of winding the reaction winding are
shown in Fig. 2, which gives a good idea of
what the two coils should look like. At the
bottom end of the eoil, i.e., the end most
remote from the tapping point, wind over
the enamelled wire a strip of dry paper or
Empire cloth, 3in. wide, until two or three
layers have been put on. Over this band of
insulating material now wind 20 turns of
34 gauge enamelled or D.S.C. wire, taking

with the details in

Fig. 2.—These diagrams,

adjacent columns, will make the coil construction

easy. Nole that wire Y is connected to neg-earth
line and X lo reaction condenser.

She
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care to see that the turns are in the sume
direction as the other winding, and that
they ave neatly and firmly side by side.
Anchoring the ends of this additional wind-
ing can be achieved by small blobs of Chat-
terton’s Compound or sealing-wax; or
perhaps a better way is to use a needle
to thread the ends through the insulating
band in such a manner as to make them
secure. With this method, however, great
care must be taken to see that the insulation
of the underneath winding is not harmed
and that electrical contact is not made
between the two windings.

Inside the bottom end of the fonncr
fasten a small strip of wood, say, $in. to
3in. thick, to provide some means of
securing. the coil, in a vertical position, to
the chassis.

Construction
The plan diagrams show the exact loea-

‘tion of all components, together with asso-

ciated wiring. The mounting of the 2-gang
condenser, the small metal screen and the
two coils should be left until it is necessary
to mount them for wiring purposes. The
volume control and reaction condenser can
be fixed in position by the brackets shown
or by using a -wooden runner along the
front edge of the chassis. It will be found
that the majority of the wiring can be
finished before mounting anything on the
top side of the chassis, excepting, of course,
the valve-holders. The screen is cut from
an odd piece of aluminium or, if that is not
available, copper or very fine mesh perfors
ated zine, 'The dimensions are 3}in. X 3}in.
The specified 2-gang condenser, if
used in conjunction with the recommended
S.M. dial, has to be mounted on three
small supporting pieces. These can be
wooden blocks, cut neatly to the required
size, i.e., sufficient to allow a 4BA bolt to
pass through them and the chassis, or, as in
the case of our original model, the in-
sulating tubes off of ordinary H.T. con-
necting plugs, ete.

Adjust the volume control to its maxi-
mum setting and the reaction condenser to,
say, a third of its travel, and then rotate
slowly the main tuning cortrol from vanes

COMPON ENTS REQUIRED

Two coils, See text.

Tuning condenser. One bar-type 1B., 2-gang,'
.0003 mfd.

Re::ft‘;on condenser. One Dilecon J. B. - .0005

Fixed condensers. Dubilier. Two .0001 ‘mfd.;

one .0003 mid., one .005 mfd., type 4601.S,
one .04 mfd‘ type 4602,S, one ,1 mfd. type
4603/S.

ixed resistances. Dubilier. One 2 megohm,
one 50,000 ohms, } watt type.
otentiometer. - One 1 megohm Bulgm type
V.M.65.

.F. choke. One Bulgin type H.F.9,

ooden chassis. 10 x 8 x 3Zins.

'wo socket strips. A. and E., L.S. Clix,

ne W.B. speaker. W.B. ]umor

tteries. One 120 volts, one 9 volt G.B.,
one 2 volt accumulator. Exide.
alves, Cossor. One 210 S.P.T.
one 210 H.F. and one 220 H.P.T.
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fully meshed to fully open. During this
movement your nearest station should he
heard. Once it is received adjust the
tuning control until the maximum signal
strength is obtained, and then adjust slowly

Wiring Diagram of
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and carefully the small trimmers, one at a
time, fitted to the top of the gang con-
denser. It is essential to make sure that
the receiver is not oscitlating when earrying
out these adjustments so. if possible, have
the reaction condenser at its minimum
setting and the volume control turned
down until the station is only just audible.
By doing this any slight ‘improvement
obtained by varying the trimmers will be
more readily noticeable.

‘*Shelterset® Three
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ROUND THE WORLD OF WIRELESS

Sets for the Troops
HE urgent need for radio sets for the
troops as part of a general effort to
enable them to fight boredom was stressed
by Mr. Anthony Eden, the War Minister,
recently.

Opening an information bureau for the
Forces in Trafalgar Square, he said that a
number of sets had been provided out of
the Nuffield Fund. The War Office was
producing a special set for places where
the ordinary commercial set could not be
used, and the Treasury had made a
substantial grant for this purpose.

Tick-tock Interval Signal
OME listeners are surprised to hear the
“tick-tock signal from time to time in
both the Home and Forces programmes.
There is no change in policy, however, and
this signal is only heard during gaps before
and after news bulletins in foreign languages.
For these broadcasts the tick-tock ®ignal
is used deliberately as it provides a fairly
unobtrusive tuning signal for surreptitious
listening.

Leipzig Fair

HE CGermans have recently advertised

the fact that the Leipzig Autumn Fair

has been held in spite of the war, At this

fair the section detoteéd to Wireléss replaced

the normal Berlin Radio Exhibition, which

was held ahnually from 1922-39. Among

the latest dévelopments to be exhibited

was 3 tiny centimetre-wave radio-telephone
set.

Radio-controlled Landing Lights
IGHT landing lights, for use at seaplane
bases, which can be switched on
from a distance of approximately six miles
by wireless, have been developed in the
U.S.A. by Westinghouse Electric and
Firestone Tyres. The lights, mounted on
oval-shaped rubber buoys, are each equipped
with . a small battery-operated receiver,
and a ‘“whip’ aerial.

Japanese S.-W. Broadcasts
EGINNING this month, Japancse short-
wave broadcasts will also be given in
Malay and Arabian.

Finnish Anti-interference Scheme
T is reported that as part of a scheme to

reduce electrical interference the Finnish
electricity supply companies refused to
instal electrical appliances unless fitted
with anti-interference filters. A committee
appointed to inspect appliances already
installed found that of the 1,500 lifts
examined in Helsinki 635 required inter-
ference filters.

Radio Messages to Far East
W[VES and families will soon be able
to send messages to British troops
in the Far Kast by means of special
broadcasts being arranged by the B.B.C.

Mr. F. W. Ogilvie, Director-General of
the B.B.C., in making this announcement
recently, said that with the messages would
go special request programmes of favourite
music.

Mr. Ogilvie was inaugurating Special
Transmission, a new service in two parts;
one Eastern, for India and the Far East,
and the other Southern, for Africa and the
Near East.

RO o PRI D6

A new photograph of Miss Adelaide Hall, the
celebrated Coloured Singer of stage, screen, radio
and recording fame.

Radio Listeners’ Interests -

A(,‘(,‘()H DING to a report from

Schenectady, N.Y., radio listeners’
interests change with the scasons. As a
part of the weekly Scienee Forum broadcasts
from stations WGEO and WGEA, a portion
of each programme is given over to
answering scientific questions submitted by
listeners in all parts of the world.

The secasons are reflected in these
questions with each summer bringing in
many requests pertaining to lightning, while
it would appear that listeners spend more
time thinking about seience subjects during
the winter months than at any other season,
since it is then that the mail is heaviest.

More Chance of Flying

S the result of recent publicity a large
number of men of high type have come
forward to be trained as wireless operators
in the Royal Air Force. The facilities for
training are now expanding so rapidly that

LATE DELIVERY OF
“ PRACTICAL WIRELESS ”

A Message from the Editor

We are doing all we possibly can to ensure
that “Practical Wireless’’ reaches you
regularly every month, but occasionally there
may be a delay owing to the dislocation of
transport caused by air raids,

If, therefore, “ Practical Wireless’’ should
arrive after the normal day of sale, please
help your newsagent by actepting your copy
as usual. Under the Government’s Paper
Control Order he is unable to return unsold
copies, and if you refuse to accept he will
bhave to pay for it himself. '

Your newsagent is working under difficult
conditions these days, and your kind cos
operation in this mattet will be greatly
appteciated by him—and by outselves,

educated men who are intelligent and quick
can rely on being accepted if suitable in
other respects.

More opportunities can now be offered to
men to fly. Those who volunteer for flying
duties during their training as wireless
operators and are accepted are given a
course in air gunnery. Pay during training
is 2s. 6d. a day; for wireless operators
(ground) it is 4s. a day, and for wireless
operator/air gunners 8s. 3d. a day.

Street Railway Car Control
by Radio
E understand that Detroit Street
Railways have introduced radio for
controlling their services. Thirty motor
rail-coaches have been equipped with
receiving and transmitting sets, and a
main transmitter and receiver control the
working of the services from a central
building. This system has already proved
of value in the case of accidents, fires, and
other emergencies.

New Radio System
AJOR EDWIN H. ARMSTRONG, a
Columbia University professor, who
has been responsible for numerous radio
inventions as well as being a pioneer of the
modern super-heterodyne circuit, has
developed a new system of broadcasting
which cuts out interference from lightning,
sunspots,” framcars, ete. Transatlantic
broadcasts will no longer be cancelled if the
system is adopted universally, The new
system is already being used by 16 American
stations, and their broadcasts are free from
““ atmospherics *’ and fading.  Eighty other
stations are hoping to use the system ahd
have applied for licences. The Federal
Communication ('ommission is considering
the granting of an exclusive ultra-short

wavelength to Major Armstrong.

B.B.C. Evening Programmes
HE B.B.C. evening programmes for the
winter months are likely to be
re-arranged soon as a result of consideration
which is at present being given to the matter
by the B.B.C. departments concerned.
News bulleting, for one.thing, are under
review. In present circumstances it is felt
that the 9 p.m. news is being displaced in
importance by the 6 p.m. bulletin, and we
understand that there is likely to be a move
to make important talks and postscripts
follow the six o’clock news, with the main
entertainment programmes earlier in the
evening, when they would probably have
the widest audience.

Television ‘in Aircraft

NVENTORS in many countries have for
some time been experimenting fvith
television apparatus which can be carried
in pilotless aircraft. Transmitting machinery
has previously been of such a size that a ten-
ton lorry has been needed to carry it. It'is
now claimed in America that the size and
volume has been so much reduced that the
apparatus can be packed into seven light
suitcases. If the invention lives up to its
claims, observation ’planes equipped with it
and either manned or unmanneéd, and
operated by remote control, can now send
views of the underlying terrain baek to
army headquarters or to receiving stagg \
on 8hips, Thig television eyé can penets® -
throtigh thé mist and haze that obgat’ -
human vision. : ;":?’
. L e v i



December, 1940

PRACTICAL - WIRELESS

89

A Multi-band SW. Rack

A Useful and Efficient Arrangement to Overcome the
Complications Involved with Band-change : Switching

By EX. 2°C HW

HILST many of the modern com-
munication type of receivers
incorporate  efficient  band-

change switching arrangements, the design,
construction and wiring of such retinements
has always presented a rather stiff problem
to the average constructor. The manu-
facturer can design all associated com-
ponents, the chassis and the general
assembly to enable him to achieve the
desired results without introducing factors
which will offset the advantages by reducing
the overall efficiency of the receiver. The
constructor, on the other hand, has to take
what components are available and, in sp
many instances, quite irrespective of what
he would like, make do by attempting
to modify this and that until the con-
structional work assumes something like
this original idea or design. Whilst admit-
ting that there are many various types of
multi-purpose switches on the market, the
writer always found that the question of
locating them with satisfactory relation to
the other associated components, intro-

S.W. receiver of the 1.V type with *phones,
the valves being battery-operdated’ but with
an c¢liminator for the H.'I. 1 would add
that I had a small trickle-charger for keeping
the accumulator fully charged. On the top
shelf, therefore, T placed the two-valve
receiver ; on the second, a small two-valve
L.F. amplifier coupled to a P.M. M/C loud-
speaker ; on the third went the accumu-
Jator and charger; whilst on the bottom
one the H.T. climinator was stored.  After
taking a great deal of care with all the wiring
of the various parts, and certain switches
which I introddced, I was fairly well
satisfied with the general assembly, as it
cértainly made a very neat and compact
outfit. I soon realised, however, that band-
changing had not bheen rendered any casier;
in fact, as I had gone to the trouble of titting
a lid to the top compartment, on which I
used to keep my log book, ete.; coil chang-
ing became rather annoving. Thus, from
the original and perhaps rather crude
arrangement, I devised the system shown
in Fig. 1.

AAMAAAA — -
|2”'"d ° 15,0004 HT+
b3 LFC
2300004
b3 |_2_mfd
s
Output
. Jeck *
Fig. 2.—Circuit dia- R .
gram of the two-valve —~ _OJV
battery-operated am-~ -
plifier used in the rack
installation.
HT=~
20000 Ca+
O
T+
i = -0

duced many chassis constructional diffi-
eulties which, possibly through the lack of
the required skill and equipment for the
metal work, rendered the task very difficult
or else prevented an efficient and business-
like-looking piece of apparatus from being
built.

The system which is described in this
article, and which the writer has used with
‘most satisfying success, was really the
result of having met with two or three
rather costly failures with switching devices,
the desive to secure a receiver which would
allow quick trouble-free change over from
one band to another and, finally, the urge
to make use of a rack which was originally
constructed to house transmitting equip-
ment. As it is highly possible that there
must be a vast number of S.W. enthusiasts
who have similar desires, it is hoped that
these details will enable them to achicve
.some measure of success and, at the same
time, find a good use for many parts from
their *‘ spares ’’ boxes,

Original Idea
My original rack was the four-shelf type,
legeribed in ‘¢ Wireless Transmission for
+o Amateur,”’ and, when I had to hand over
Tx gear at the commencement of the
I sct about trying to find a usc for the
. vacant shelves. I was using a simple

General Design

It will be seen that the rack is of the open
type similar to that used by many manu-
facturers, but, unlike their metal pro-
ductions, the one shown is constructed from
wood, the two main vertical supports
being 38in. by 2in. by lin. The two bottom
cross members are 14in. by 2in. by lin. The
rest of the woodwork, i.e., the supporting
brackets or pieces, were all cut from odd
five-ply that happened to be on hand, or
was secured as the work progressed.

Owing to the formation ol the rack, it is
essential for the main weight to be at the
bottom to add stability. For this rcason

Fosition of
bracket

Baseboard \} i
st M. 51

= e}
e -

5 < 3

Vertical N\ o |
member N

I

5 BA |
Woog
251"

Set back

thickness 4

ot panel vt

Fig. 1.—The essential constructional delails of the
rack are shown in this sketch.

the H.T. eliminator and trickle-charger are
mounted on the lowest platform. To the
pancl of this scction arve fitted three switches.,
One  controlling  A.C. mains supply to
eliminator, one for the mains to the trickle-
('hairger, and one for the H.'T. supply to the
Yack.

Two-valve Amplifier

On the next shelt above, a two-valve
amplifier (Fig. 2) is housed. This consists
of a triode resistance-capacity coupled to a
steep-slope pentode. It was found that this
simple combination gave all the volume
required without tending to bring up, too.
much, background noises. An input volume
control and a variable tone control ave
incorporated, whilst ** jacks”’ are used for
both input and output, thus allowing
quick connections.

The next three shelves carry single-valve
receivers of the general S.W. type; the
actual circuit is shown in Fig. 3, and
it will be seen that it is perfectly orthodox
in all respects. Throttled  controlled
reaction is used, and triodes as detectors
are employed throughout the detector
scections. Band-spread tuning is rather essen-
tial, if the full benefit of the arrangement is
to be obtained ; this will be more readily
understood from the following.  EKach
detector panel consists of an aerial input
tuned circuit, i.e., the grid circuit of the
valve, tuned by a tank and band-spread
condenser. Iach circuit has its own reaction
control, so that the utmost cfficiency can
be obtained from cach section. The idea
of the three separate pancls is to cover, in
the writer’'s case, the three frequency
bands in which"he was most interested. 'The
coils used, therefore, will depend on
personal requirements, but it is very desir-

able, after making a
input #T+ reasonable number of
-000/ 3 frequency cheeks, to
1Imfd 2500000 note or mark the tank
b3 Output .
\ s Jack (Continued on next page)
< ]
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Y
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'/# ‘Of mra.
megn /' 5, Fia 3.—The circuit of the
- 7 ’ detector stages. Three of
" * these were used, each tuned
0002 mfd & 17— wr- lo different frequency bands.
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tuning dial to indicate the total movement
necessary to cover the exact frequency band
width which has to be covered or explored by
each detector section. If a little care is
taken with the selection of the tank and
band-spread condensers and, possibly, with a

- slight adjustment to the coils, it will be
found that the normal band-width of any
onc band can be covered by the complete
movement -of the band-spread condenser
alone, thus greatly facilitating the tuning
of the worth-while frequencies.

The earth, H.T. and L.T. negatives are
common throughout, therefore. a simple
on-off switch should be wired in the positive
filament of each section or, if double pole
switches are to hand, then the L.T. positive
and the H.T. positive can be controlled.
The top shelf of all is used for an untuned
H.F. stage. This acts most efficiently as a
buffer between the aerial and the detector
grid circuit and provides slight ampli-
fication. Its main object is, as will no
doubt, be appreciated, that of a bufter to
allow the utmost gain to be obtained from
the reaction circuits and, of course, the
best possible selectivity. With greater
elaboration, a tuned H.F. stage could be
incorporated but, if its output is to be fed
into the three detector stages, cach tuned
to a different frequency. one would have to
employ coil switching, or plug-in coils for
the H.F. stage, and thus introduce an item
the whole idea is intended to elimimate.
The circuit of the H.F. valve is shown in

Fig. 4. A resistance isused across the grid
circuit, as it was found that this tended to
reduce the possibility of peaking on any
particular frequency, especially’ as an
H.F.C. is used in the anode circuit. The
output is taken from the coupling condenser
via a screened lead, to the desired detector
stage. An ordinary split plug with appro-

priate sockets will be found quite satis-.

factory. Bearing in mind that the lead will
be carrying H.F., the writer found it an
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Fig. 4.—~A simple untuned H.F. stage—as shown
here—was found quite satisfactory.

advantage to have the detector panel tuned
to the highest frequency at the top, i.e., that
nearest the H.F. stage.

Detector Qutput

The output from each detector valve is
taken to an open-type jack on the right of
each panel. This permits headphones being
plugged-in, or if greater amplification for
LS. work is required, then the output is
coupled to the input of the amplifier section
by means of a single screened lead, fitted, of
course, with suitable plugs at each end. It
was found advisable to have plug and
jack input to the amplifier, so that that
unit could be used for other work should
the occasion arise, and, as this so often
does, when one is experimenting, and the
slight~extra cost is well worth while.

The loudspeaker used was a separate
unit ; experiments were made to try to
incorporate it in the general rack con-
struction but in view of several things,
including microphonic valves, it was finally
decided to keep it apart from the assembly.

Cost

In case the question of cost is raised, it
should be noted that the majority of the
parts used are those which most amateurs
will have in stock. If this should not be so,
then the method of construction so readily
lends itself to parts being bought as funds
permit, but in the meantime one of the
detector stages, at least, can be in service,
thus allowing the enthusiast to carry on.

Patents and Trade Marks in War-time

We have Received the Following Letter from Rayner & Co., 29, Southampton
Buildings, Chancery Lane, W.C.2, Who Supply Us with the Pateni News
Matter which is Published Regularly in Our Pages

“ QTR,—Owing to the late publication of

certain of the Official Records, and
to the discontinuance of Patent Abridge-
ments, we have been having some difficulty
in furnishing vou with the usual informa-
tion with regard to Patents and Trade
Marks. It may therefore be of interest to
your readers to have some information
with regard to Patents and Trade Marks
in war-time. .

“The war has naturally stimulated the
production of inventions relating to muni-
tions and warlike supplies, and also inven-
tions relating to articles of public con-

. sumption, which have come into special
demand owing to war conditions, or modi-
fications of such articles to meet the new
conditions.

““ The various Government departments
are taking an interest in such inventions
and they have a special organisation for
dealing with inventions. This we believe
applies to the Ministry of Aircraft Produc-
tion, the War Office and the Ministry of
Supply. These departments appear to take
note of any patent applications filed which
from their title appear as though they

- might be of some interest to the depart-
ment. When this is the case a formal letter
is sent to the applicant either direct, or
through his Patent Agent, asking the
applicant to submit to the department a
copy of his specification, together with any
particulars and explanation of the invention
which would enable the department to
consider whether it could be used in the
national war effort.

‘““The Government departments have
power to prohibit the publication of the
particulars of any invention which they
consider might be of benefit to the enemy
ifit should come to their notice. The depart-
ments also have the right to take over and
use an invention, and they may in some

circumstances arrange for the patent to be
made secret or to delay acceptance of the
application for the period of the war so as
to avoid publication. These actions do not
abrogate the inventor’s rights in his inven-
tion. Although the Government depart-
ments are entitled to use an invention for
the rational benefit and are not actually
obliged by law to make any payment in
respect of such use, they do in practice
make a suitable payment where an inven-
tion has admittedly been used by them.
If they are unable to agree with the inventor
with regard to the amount of the pavment,
then this may in some circumstances
be settled by arbitration.

* The Government is anxious to stimulate
exports from this country, and we believe
that special facilities with regard to the
supply of materials are available to firms
m“respect of manufactures for export.

Firms who are already engaged in the
export business, and also firms who are
desirons of producing goods for export
should, wherever possible, use distinctive

Trade Marks in respect of those goods. It
15 also very desirable that such Trade Marks
should be registered in the country to which
the goods are to be exported. Firms who
already have well-known Trade Marks in
use in this country can apply at any time to
have them registered in the countries to
which they may be exporting their goods.
Firms who are not already using Trade
Marks would be well advised to select a
suitable Trade Mark, or Trade Marks, for
their goods, and to register these both in
this country, and in the countries to which
their goods will be exported.

“The value of Trade Marks for use in
this country, and particularly abroad, has
not in the past been fully recognised by
British manufacturers. There has been a
greater tendency recently to utilise regis-
tered Trade Marks, and in view of the
possibility of opening up new markets for
the export of goods this tendency is likely
to be extended in the future.

“If any of your readers are interested
in the above matters or in any matters
concerned with Patents and Trade Marks,
we should be glad to give them any
information we are able, or to deal with
any special problems which may arise in
connection with these matters in their
business, — RAYNER axp Co. (London,
w.C.2).”

BOOK RECEIVED

DRY BATTERIES: HOW TO MAKE
THEM. By G. Bernard Hughes. Published
by Hutchinson’s Scientific and Technical
Publications. 160 pages. Price 6s. net.

LTHOUGH the war-time black-out has
greatly increased the demand for dry

cells, published particulars regarding dry-
battery manufacture are very scanty, but in
this book will be found much information
on the subject which has not appeared in
print before. The book embodies the result
of twenty-five years’ practical experience
in the world of dry batteries, and the
potential manufacturer will find in its pages

every necessary detail which will enable
him to make torch and flash-lamp batteries,
inert-cells and high-tension wireless batteries
of high capacity, and all well adapted for
storage. Written in straightforward lan-
guage, the book is divided into twelve
chapters, and deals in the first chapter
with the evolution of the dry cell. Other
chapters deal, amongst other subjects, with
Polarisation and Depolarisation ; Building
a Dry Cell; and High-tension Batteries.
There are sixteen illustrations and a six-page
index. Although primarily intended for
the commercial manufacturer of dry
batteries, the amateur will find much
helpful information within the covers of
this useful book.
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Pick-up Reproduction

Showing How Volume is Not Necessary for True
Enjoyment of Records, and How to Obtain the
Benefits of “'Personal” Listening. By L .O. SPARKS

HE electrical reproduction of suitable
gramophone records, carefully se-.
lected to suit individual require-

ments, offers a particularly attractive form
of entertainment during the existing con-
ditions, and it would appear that many
music lovers are neglecting the possibilities
of such reproduction through lack of
appreciation of its scope and operating
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rU Phony

O Fig. 1.—The simple
connections required
between P.U. and

g

PU Prones ‘phones for “*per-
sonal " listening.
*25megl
methods. Too many people have the

impression, quite possibly forced upon them
by some misguided enthusiast who favours
volume rather than quality, that it is
absolutely essential to use an amplifier
having an output rating of five or more
watts and, having no desire to have their
ear drums shattered, or of being accused of
disturbing the peace, they have passed by
the so much abused pick-up, and have thus
failed to realise its true value.

This does not imply that volume cannot
be obtained without sacrificing faithful
reproduction, providing that well-designed

uipment is used. In certain instances,
hdwever, powerful amplification will reveal
latent imperfections in the input signal in
the same way as a magnifving glass will
expose defects not visible to the naked eye.

The question of output level necessary to
secure perfect reproduction is a problem
already too involved in controversy for the

writer to add fresh fuel to the discussion, -

but it is still very apparent that the govern-
ing factor of an individual installation is
the owner-operator, therefore, in actual
fact, the whole question seems rather sense-
less so far as the ordinary listener is
concerned.

During the present period, when all
reasonable persons remember to keep the
volume of their radio receivers down to
a local listening level, to avoid disturbing
their neighbours who, quite possibly, are
trying to get a little sleep, it 18 more than

10,0000

ever essential to also keep down the output
of P.U. amplifiers. This does not mean that
record enthusiasts must sacrifice their
entertainment ; far from it, but the writer
would like t6 suggest a slogan for such
people, namely, banish the watts and secure
restful entertainment.
Amplification

Bearing in mind that this article is
dealing with domestic listening and not
P.A. work, when the volume of sound
required would be that necessary to fill,
say, a small hall, the question of how much
amplification is essential forms a vital
problem, not only from the point of view
of volume but also for considerations of
cost of apparatus, space required, upkeep
and simplicity of operation. Another item
is bound to arise ; there is still quite a
large percentage of people still dependent
on or using, for preference, batteries, so that
form of equipment must be considered in
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Fig. 2.—A single valve booster suitable for use
with headphones.

looked, especially when records of first-
class condition are being used.
Headphones have so often been classified
as unsociable and uncomfortable and,
likewise, have fallen to a very great extent
out of favour; therefore the writer makes
a plea for their return in view of the vast
difference between modern types and their
earlier counterparts. To those who have
not already used headphones in conjunc-
tion with P.U. work, I would say that they
have missed much. A good make of ’phone
can now give most satisfactory response,
provided that it is ‘operated within its
limits, and, if a little

HT+ trouble is taken with
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fitting it to the head,
the question of com-
fort will no longer.
arise. While admit-
ting that it might
appear to be unsoci-
able to see one or
more persons wearing
headphones, and a
very satisfied and
pleasant expression
on their faces, it does
not follow that such
folks are unsociable;
in fact, they might be

IFO
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showing every con-

L7+ sideration for the

Fig. 3.—A useful battery-operated amplifier capable of giving

good quality at medium volume.

addition to the more elaborate mains
operated system. It will be appreciated
that with the former one must not expect
the, same output, as regards volume, as
when' using an all-electric amplifier, but
against that one can place a dead silent
background, an advantage not to be over-
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Fig 4.—A very satisfactory form of A.C.-operated amplifier suitable for good P.U, reproduction ;
a choke filter output system, shown by dotted lines, is an advantage ; the condenser should be 2 mfd.

or 4

mfd. .
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other occupants of
the room. No two
tastes are alike, and
this applies in par-
ticular to music, and other forms of enter-
tainment. Where one is very keen on Hot
Swing, Crooners, Opera or Chamber Music,
it does not follow that the rest of the
family are the same, therefore it becomes
a question of the enthusiast sacrificing his
amusement, inflicting it on those not
interested, or adopting the very wise and
diplomatic course of wusing headphones,
During the present time, this procedure
has sterling qualities ; one can enjoy to the
full their favourite records or radio stars
any time of the day or night without feeling:
that they are interfering with anyone’s
rest or pleasure, whilst in addition to these
quite important items, the very fact of
wearing 'phones will eliminate a good deal
of unpleasant sounds which are now so
common in many parts of the country.

Circuits
For the music lover, the record enthusi-
ast who requires only what can best be
termed as personal listening volume, and the
person who wishes to restrict cost of
apparatus, the circuit shown in Fig. 1
is ideal. It .is depicted in its simplest form,
but it lends itself to many little addition¢
according to individual requirements. Fos
(Continued cn itext page.) -
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(Continued from previous page)
example, with the normal type of electro-
magnetic P.U., it might be desirable to
incorporate a variable potentiometer across
the P.U. to allow a reasonable degree of
volume control to be obtained. This is
often useful when listening to certain classes
of recordings but, generally speaking, it is
not absolutely essential. Another modifi-
cation of the circuit shown would be the
insertion of a suitable matching or step~up
transformer between P.U. and ’phone,
whilst in rare instances, depending on the
characteristics of the P.U. and personal
taste, a simple form of tone or response
corrector could be embodied.

The simple arrangement shown in Fig. 1
has much to commend it and, if record
enthusiasts have not already tried it, then
it can open to them a form of listening
which the writer feels sure they will
appreciate, especially during existing con-
ditions.

Battery Amplifiers

The next circuit arrangements, from the
point of view of simplicity after the above,

PRACTICAL WIRELESS

such valves. or even larger ones, in para.llol
or replace the R.C. coupling with a well-
designed push-pull input transtormer and
have two valves, triodes, in push-pull in
the output stage. Although the latter
arrangement  requires a more  powerful
input to obtain the desired increase in
output, it has the advantage of reducing
second harmonic distortion, and is, there-
fore, very satisfactory from the quality
point of view. With the parallel system
greater power output is obtained, approxi-
mately double, than with a single valve,
and it is not absolutely essential to increase
the value of the input.

Mains-operated Equipment

It will be seen that the actual valve
arrangement of the two mains-operated
ampliiers is practically identical with those
previously mentioned but, in spite of this,
it must be appreciated that a higher output
will be obtained owing to the greater
efficienicy or better characteristics of the
A.C. valves. No endeavour has been made
to show a Universal A.C./D.C. circuit, as
there does not appear to be much demand
for an amplifier of that type, and in addition
LFC

1

Fig. 5.—This A.C. -operaled push-pull amplifier gives a better re sponsc and a grealer output than
that shown in Fig. 4 and, if well constructed, forms an ideal amplifying unit.

are those which utilise battery-operated
valves and, although it is appreciated that
battery maintenance can prove to be an
irksome business, a well-designed amplifier,
using batteries for the sources of supply,
can provide very faithful amplification

. together with a dead silent background and,
if headphones are to be used, ‘there is no
fear from high anode voltages.

The circuit shown in Flg 2 is really
intended for ’phone wusers. It is not
designed to give high amplification, <but
rather to act as a booster to the output
from a pick-up, especially those having
a lower output figure than some of the
electro-magnetic types. A suitable valve
would be, say, the Cossor 210 L.F. or the
Qsram HL 21 opera,ting with 120 volts

H.T. to the anode via the resistance which

has been incorporated to allow the *phones
to be isolated from the D.C. current. If a
suitable L.F. choke is to hand, that, of
course, could be substituted or thehg.{c
coupling and thus obtain a normM ¢
filter output system.

Greater Volume

‘Still keeping to battery-operated equip-

ment, Fig. 3 shows a circuit arrgngement
which can be used in its existing form or
as a bagis for a more powerful amplifier.
As depicted, it consists of a medium ampli-

fication triode resistance-capacity compled -
to a power valve, such as the Osram L.P,2,

which has a rated output of 0.1 watts.
Alternatives to this would be to use two

to that reason, such apparatus calls for
gartmulm care in operation, owing to one

ide of the mains supply being common
with one side of theircuit and, finally,
if only low values of output are required,
ie., say two amplifying valves, the mains

voltage-dropping resistance becomes rather .

large and has to dissipate a fair amount
of heat. These remarks do not, of course,
imply that satisfactory A.C./D.C. amplifiers
cahnot, and are not produced, that would
be far from the actual facts ; we are only
concérned in this article with low-power
equipment suitable for géneral P.U. work
and for construction by the listener.

The two-valve plus rectifier circuit shown
in Fig. 4 is ideal for low-volume personal

8. listening; in fact, it will provide
reasonable volume for the normal domestic
room, when used in conjunction with a
modern permanent magnet type of M.C.
speaker.

The alternative arrangement, shown in
Flg 5, makes use of push-pull output and
is,” therefore, capable of giving a very
faithful output. The volame will not be

atly in excess of Rig. 4 unless, of course,
larger valves are used in the final stage.
It is very essential to see that true matching
i§ obtained between speaker and output
valve, or valves, in all the circuits men-
tioned, whilst with those of the A.C.
Gperated types, particular attention must
be given to the decoupling and smoothing
circuits, as it is vital to remove all trace
of instability and hum.
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NOTES AND NEWS

Colour Television Develppment
ACCORDING to a recent report from New

York, colour television is now possible
by the addition of a simple mechanical
device to the standard television receiving
set. A demonstration of the new television
was recently demonstrated by Dr. Peter
(Goldmark, of the Columbia Broadcasting
Svstem. In front of the present standard
television tube, a wheel of colour discs is
rotated, so synchronised that the eye sees
successive red, blue arid green pictures
through the transparent colour discs. The
frames thus glimpsed have been similarl iv
scanned through corresponding colour fi
ters. The eye combines the whole, and the
result is to make the televised scene stand
out with startling fidelity in brilliant
natural colours,

Off the Air After Dark
ERLIN radio announced recently that
** for technical reasons ’’ many German
wireless stations cannot be heard in
Germany after dark.

Mobile Bar for Desert Troops
AS a result of a recent Egyptian radio
appeal, a mobile “ Kumangetit” van
to provide British troops in Egypt with
drinks, cigarettes, and other luxuries was
subscribed for within eight days. This fact
was mentioned by Richard Dimbleby in a
despatch recently broadcast to home
listeners, British troops in the Western
Desert are far from the luxuries of head-
quarters, and the appeal was given in order
that they might be supplied from time to
time with some of those things that make
life worth living.

“ Useful Trigonometry Ratios ”
'HE National Institute of Engineering,
148, Holborn. London, E.C.1, have
issued a new edition of their Tutorial
Service Card on Trigonometrical Ratios
which is proving useful to draughtsmen,
skilled operatives, and executives in various
departments of engineering and building.
Readers may obtain copies gratis on
application to the Institute at the above
address.

Radio Sets Sales in U.S.A.
HE number of radio sets sold by
American manufacturers during the
first six months of 1940 totalled 4,865,803,
an increase of 914,817 sets above the same
period in_ 1939. The total sales for 1939
were 10,500,000 sets, and it is expected
that 1940 sales will number between eleven
and twelve million units.
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Spares-box Receivers
EMBERS will have noticed that this
subject has received quite a good
deal of publicity lately, and perhaps wonder
why it has suddenly come to the fore.
The reason is not very difficult to find ;
members in certain parts of the country
are experiencing little difficulties or pro-
longed delays when trying to secure new
parts: therefore, rather than hold up
their work, they have resorted to the
spares-box and, with minor modifications
here and there, they have been able to
earry on. Although this reason does exist,
it must not be thought that component
manufacturers are not doing their utmost
to meet the constructors’ demands; they
are still turning out the gear we amateurs
want, and, at the same time, coping with
other work of a far greater importance,
namely, National work—work to further
the nation’s war effort. If, therefore, any
slight delay should be experienced, we
hope that all members will bear these
remarks in mind. .

The idea of turning out the spares-box,
and seeing what can be done with the
material thus revealed, has a very great
deal to commend it. It is quite an easy
matter to, use a specified component and
wire it into a circuit according to a clearly-
defined blueprint but, for many, it might
not be such an easy matter to use up a
eomponent about which they do not know
too much. This is where spares-box work
offers a fine opportunity for endless
experiments ; testing the various parts,
determining the correct connections for
that coil unit of mains transformer, or
whatever part the search might reveal;
building a circuit around such pieces and
generally developing the initial hook-up
until a good receiver has been construeted.
It is really surprising what can be done
without, in many instances, having to

- purchase a single new item.

Correspondence
URING the past month, we have
received a very Batlsfactory mail
from members and, as much as we would
like to publish extracts from many very
interesting ones, we are afraid that space
limitations prevent us so doing. Will all
those who have written us therefore, and
who have not already received a reply or
acknowledgment, please accept our thanks
for their communications as we do
appreciate hearing from them. We feel

that special thanks are due to the following

members for their particularly interesting
letters and, in several instances drawings.
_Members No. 6,799, 6,610, 6,500, 6,773,
6,516, 6,519, 6.796, 6,295, and 6,501 who
was good enough to send us a photo of his
den, which we .are.reproducing on “this
page. His receiver is of the 1-V-2 type,
built, as he says, on the lines of the
Short-wave Four.

Contacts Required
HE following members would like to
get into touch with others in_or near
their districts. Might we suggest that
with the winter months now on us, a great
deal of enjoyment and interest can be
secured by. cultivating .and making full
use of “ contacts’’? Bristol: Member

6,501, 8, Weston Crescent, Horfield,
Bristol. Dorset: Member 6,610, The
Anchor Inn, Stoke Abbot, Nr. Beaminster,
Dorset. Yorks.: Member 6,294, 3, St.
John’s Mount, Easingwold, Yorks.
Birhingham : Member 6,816, 4, Frankley
Avenue, Quinton, Birmingham.

Aerials
HILE admlttmg that much more
interest is now shown in aerial
design and erection, there still appears to

The neat rack equipment in the den of
B. C. Tunstall (Member 6501).

be quite a number of amatcurs who, while
spending a great deal of time getting their
receivers to maximum efficiency, do not
go out of their way, so to speak, to make
sure that the actual aerial of their in-
stallation is such that it will give the set
the utmost help. Many members have,
of course, let us have details of the aerials
they are using or have tried but, in the
majority of cases, they do not give all the
essential items, such as height, length,
direction, comparative gain in signal
strength, method of coupling employed,
insulation at points
of suspension, and
such data as would
allow another mem-
ber to judge for
himself the effici-
ency compared to,
say, the aerial sys-
tem he is using. A
great deal of work
can be done around
this subject, and we
feel that any mem-
ber who has, shall
we say, specialised
on aerial design
and testing, should,
in the interests of
the ‘other members
of the Club, let us
bave all the infor-
mation he has. We
will gladly pass on
all useful details,
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provided that they can be a,pphed in a
general sense.
Screening

MANY members seem to be having
difficulty in obtaining metal for

“chassis, panel and screening work. This

can 'be readily understood during the
existing conditions, and it is up to all of us
to make do with what material is available.
Most members will already know that quite
efficient screening can be obtained by using
metal foil but, something which is far better
and which can still be obtained, is perforated
zinc sheet. This material is very easy to
work and lends itself to backing panels,
covering the tops of chassis, and making
quite efficient screens. If it is cleaned
properly, it solders quite well, thus allowing
a very neat finish to be obtained.

Home Recording
HERE must be many members who
have had a good deal of experience
with home recording equipment and its
operation, and who have carried out some
very interesting experiments around this
fascinating subject. We are getting quite
a number of requests for general information
about the work, therefore, will some of you
home recorder experimenters let us have
details about any of the work you have car-
ried out, and the results you have obtained ?

From Egypt
E were very pleased to receive a most
interesting letter from a member
residing in Daher, Cairo, which gave us
further proof of the world-wide membership
and activities of the Club. The member
in question is No. 5,871 (Mahmoud Hosni),
to whom we gsend our best wishes for
continnued successful DX work. In his
letter he says: ‘“ I enclose a photo of my
gear, and I think that a bne¥ description
of my receiving apparatus may be of some
interest to other members. 1 have three
receivers, a ‘Sky Buddy,” a home-built
A.C./D.C. all-wave four-valver with plug-
in coils (seen on the right in the photo)
and a 1—v—1 S.W. battery-operated set,
constructed through the guidance of
PrAcTicaL WIRELESS, and I think it is the
best set I have built as it gives very good .
results. The aerial is a 50ft. inverted L,
35ft. high, running due E. to W., but I
sometimes use a 25ft. indoor rig with the
‘Sky Buddy.’ I also have a 5-watt P.A.
amplifier. !
Wishing the Cluband PRACTICALWIRELESS
every success in these difficult times. . . .”
Judging by the photo, which we repro-
duce below, it would appear that No.
5,871 has a very nice installation, and every
facility for operating in comfort.

Member No. 5,87 (Mahmoud Hosni) seated at his desk in his comfort-

able den at Cairo.
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A Service Engineer’s Log
Details of Some Simple Faults and the
Remedies Which Prove Effective

T is seldom that I am called upon to trace
faults in home-constructor sets, because
most constructors who follow complete
PracricaL WIRELESS designs are able to
overcome any small ““spags’ which may
develop as a result of bad connection, or the
use of a defective part. Recently, however, I
was asked to test a four-valve  straight ”
A.C. set which was not working at all well.
It was explained that the receiver had
been made at least two years ago, and
although it had behaved fairly well the
results had never been guite up to expecta-
tions.  Recently, both sensitivity and
quality had begun to suffer.

Defective Valve )

A casual examination did not at first
reveal any fault, and a check of H.T. voltage
at various points did not show anything
seriously amiss. When the first H.F. valve
was cut out of cireuit by transferring the
aerial lead to the anode of the second H.F.
valve, there was some improvement.
Consequently, the first valve was removed
from tvhe receiver for test in a complete
valve tester of the type which checks the
mutual conductance ; that indicated that
the valve was well below par. A new valve
was tried, apd this gave an improvement,
although results were still not entirely
satisfactory.

The next step was to measure the voltage
reaching the heater terminals of the valve-
holders. The voltage on the output pentode
was correct at slightly more than four volts ;
the same could be said of the voltage
applied to the detector, but the H.F. valves

and last two valve-holders were then linked
up with separate lengths of flex, as shown
in Fig. 1. This gave a great improvement,
and was a hint to the constructor that he
should always follow published designs very
carefully, instead of making his own
“ improvements.”

Filament Voltage

It is not always realised that the average
mains valve suffers far more damage if its
heater is supplied with slightly less than
four volts than if the voltage is slightly—
‘very slightly, of course—in excess of this
figure. The reason is, to put it rather
crudely, that the anode ‘sucks” away
electrons from the filament or cathode, and
if this is insufficiently heated the electrode
itself suffers damage. This applies mainly
to large power valves and valves in the high-
efficiency class, but the point is not without
importance in other cases. Itisalso evident
that if a length of wire is called upon to
carry, say, 6 amp., the voltage-drop
along it is far greater than if it carries
only 2 amp. In a length of flex such as that
used by the constractor in the example
mentioned above, there is a continuous fall
in voltage right from the terminals of the
transformer to the heater terminals of the
first valve.

Sudden Loss of Performance

The owner of a, compact type of battery
receiver found that it had suddenly become
very unselective and that sensitivity had

HTY

Fig. 2.—How a trans-
former-coupled L.F. stage
(left) was modified for
choke - capacity  coupling
(right) by using the secon-
dary winding of the L.F.
transformer as an L.F.
choke.
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were certainly receiving under four volts,

especially the first one.

L.T. Voltage Drop

It was only then that I noticed that the
heaters were wired ““in a line” from the
output pentode to the first H.F., by means of
what was virtually a single length of thin
twin flex. Moreover, the length of flex
used was something like 16in., due to bad
arrangement. As a result of this unsatis-
factory method of wiring the heaters, there
was a voltage drop along the flex. and the
first valve was being under-fed. The whole
of the heater wiring was removed, and some
flex of stouter gauge—actually standard
house-lighting flex—was fitted in its place.
Additionally, instead of running only one
pair of leads from the transformer to all the
valves, one length of flex was taken to the
second valve, and another to the output
valve ; the heater terminals of the first two

Output
Pen

dropped to a marked extent. I was asked
to overhaul the set which was, as the
owner pointed out, nearly three years old.
He rather naturally thought that one of the
valves might be in need of replacement,
and that it was time that the set was
generally run over, quite apart from the
particular trouble experienced.

It did not take very long to find that
there was an open-circuit in the medium-
wave winding of the acrial-tuning coil, and
it could be seen after removing the screen-
ing can that the trouble was due to corro-
sion of the wire and the insulation. This
particular fault is not very unusual in
compact sets of the battery type and is
generally ascribed to the action of the ¢ gas ”

~-given off by the accumulator. It can usually
be avoided by allowing the accumulator
to stand for a few hours after removal from
the charging board, so that * gassing”
of the acid has time to cease. In the case

Output
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-it is not charged to the

Fig. 1.—Correct method of wiring heaters of

indirectly-heated valves to minimise voltage-drop

along the flex used to carry the 4-volt A.C. from
the mains transformer.

in question, however, the owner had * asked
for it,” by fitting a trickle-charger socket to
the case of the receiver and over-charging
the battery while it was still in the case.
Naturally, considerably more gas or spray
had been given off than would be the case
in ordinary circumstances. With a very
compact receiver it is better to remove the
battery for charging or to take care that
¢ gassing © point ;
the trouble is less likely to occur if the back
of the set is removed while the charger
is connected.

Instability and Difficult Tuning
Here is the story of another home-
constructed set, which had been built
on a wooden chassis. It must be admitted
that the constructor had made an excellent
job of the set, and had obviously had a
good deal of experience of set construction.
Despite this, however, he found that the
receiver, a ‘‘ straight ’* one, was thoroughly
unstable and difficult to tune. He had
tried various earth connections, suspecting
that the fault may lie in that direction,
but to no good purpose. A check on the
wiring did not at first bring any fault to
Light, but after further examination it was
found that there was no connection between
the normal ‘ earth line’’ (the negative
gides of the valve filaments, L.T. negative,
H.T. negative, grid-bias positive, etc.)
and the earth terminal of the set, to which
the moving vanes of the tuning condenser
and the lower end of the aerial coil were
joined. -

Forgotten Connection

If a metal or metalised chassis had been
used this connection would have been
made automgtioally, but with a wooden
chassis it was necessary to run a wire
between the two points. When this was
done, and it had been made sure that all
other earthipg points were well *“ bonded,””
the receiver worked perfectly well. Not
only had the instability béen overcome, but
the set was far more responsive in every
way. This, incidentally, is not an un-
common mistake, even among experienced
constructors and professional radio en-
gineers.

Makeshift Repair Became Permanent

A simple remedy which I had to adopt
as a temporary measure recently may be
of interest to many readers. The set was a
commercial one fitted with an H.¥. pentode
as detector, but it had become inoperative
after a period of crackling. Most readers
will recognise in these symptoms a burnt-
out transformer primary in the detector
anode circuit. A few continuity tests
soon proved that this was the fault.
Unfortunately, however, a new transformer
was not to be found in my tool and spares
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‘bag which I éarry with me when visiting
tbe houses of set owners. But the owner
was anxious that at least a temporary
repair should be effected, so that the set

- could be used without delay. The first
method which comes to mind is that of
replacing the transformer coupling by
R.C.C.; but this is not usually satis-
factory with an H.F. pentode, since to
obtain anything approaching corrcct match-
ing, the anode resistor must be of such a
high value that it seriously reduces the
detector anode voltage.

C.C. Coupling

I therefore used choke-capacity coupling,
using the secondary of the transformer
a8 a coupling choke, and adding a grid
condenser and grid leak, as shown in Fig. 2.
Incidentally, this gave far better perform-
ance than the original transformer had
done, and the owner asked that the tem-
porary repair should be left as a per-
manency. The reason for the improvement
was no doubt that the secondary, having
% comparatively high impedance, gave
better matching than did the primary.
This would have been a serious censure
on the designer and manufacturer of the
set, had it not been learned later that
the original transformer had previously
been replaced by another so-called service
engineer. Obviously, he had used a trans-
former which was not suited to the circuit.

Transformer Causes Crackling

The fault just described brings to mind |

another case which arose recently. A
violent form of crackling had developed
in a superhet receiver and rough-and-
ready tests of the principal components
made by the owner had failed to show
anything which may be responsible for the
trouble. I felt fairly certain that the
fault was in the L.F. transformer between"
the double-diode triode and the output
valve, and proved this by substituting a new
transformer. The owner quite clearly
thought that I was misleading him with
the object of selling a new component.
He had “ tested’’ the transformer wind-
ings for continuity, and had even tested
for insulation between the windings them-
selves and between the windings and the
core. He assured me, as & result of these
tests, that the transformer was quite
sound. He also suggested that if there
was a break in a transformer winding the
crackling would have been continuous,

Just Published

GEARS AND
GEAR-CUTTING

Edited by F. J. Camm

This new book is of great value to
everyone engaged in the engineering in-
dustry.

Contents include chapters on : T‘X})es, Cutting
Methods and Terms ; Bevel Gears; Worm Gears;
Gear _Generation; Gear-wheel Forms; Epicyclic
Gear Trains ; Methods of Mounting ; Measuring
Gears; Hobs, End-Mills and Generating Cutters;
Load Capacity of Gears;; The Efficiency.of Gears.
In addition, there is a section devoted to Useful
Formuize for Gears, and a fully cross-referenced
index.

There are 144 pages and o4 illus-
trations in line and half-tone.

Price §s. from all booksellers, or
§8.6d. post paid from The Publishers,

George Newnes, Ltd., Tower House,
Southampton Street, Strand,
London, W.C.2.

instead of appearing only at irregular
intervals.

Unsuitable Tests

I discovered that this “ test’ had been
made with an H.T. battery and a milliam-
meter ; I tested with a high-grade multi-
purpose meter set to read ‘ohms. With
his test an appreciable current had been
‘ forced >’ through the windings, and had
probably been sufficient to bridge the small
gap in the broken winding and perhaps’
also to make a temporary “ weld’’ of the
wire. When a very small current was
passed through the component this effect
did not take place, and an open-cireuit
reading was obtained.

S.W. Intetference
Here is a simple hint for those who are
making use of the B.B.C. * Home Service ”’

-
and ‘‘ Forces' programmes now being
put out on around 48 and 41 metres,
Should interference be troublesome try
the effect of tuning-in the-programme a few
degrees above or below the point at which
interference is exporienced. This is
sometimes helpful when using many types
of superhet.

PERSONAL PARAGRAPHS

Lt.-Col. J. T. C. Moore-Brabazon, whose
appointment as Minister of Transport was
announced recently, has a link with the
radio industry in that he is a vice-president
of the R.M.A.

Sir John Reith, upon whom a barony
was conferred, and who was appointed
Minister of Works and Buildings and
First Commissioner of Works, is, of course,
a former director-general of the B.B.C.
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Modern Factory Productlon Methods—3

A Description of the Test Gear for Assembly Checking

HE meeting of designers, production
and service engineers, with which we
closed last month’s article in this

series, has many purposes other than the
approval of the components to be used
in the new receiver.

From earlier and more or less informal
discussions with the designer, the layout
engineer will have arranged the wiring and
components in the best way possible to
satisfy all concerned. The latter will view
with critical eyes the result of the engineers’
efforts when it is put before them.

Wiring Technique

The service engineers will examine the
model in the light of their practical ex-
perience, and will insist on changes to over-
come any possibility of troubles arising
from some condition which has been over-
looked by the layout engineer who probably
has been guided by production difficulties.
For example, wires carrying H.T. may be
found pulled tight round corners of a
sereening partxtlon beeause that particular
path for the wire will simplify assembly
work. The service engineer, however,
will insist that this is changed because of the
possibility of the insulation covering the
wire becoming frayed and shorting the H.T.
circuit to earth.

The accessibility of components will be a
point closely examined by the service repre-
sentatives. Hase of withdrawal of the chassis
from the cabinet is a feature they will
watch, and they will see that there is suffi-
cient length of lead connecting the chassis

to the loudspeaker so that the’ ormer may

A typical test rack for a complele receiver chassis
up against a definite input voltage under standard co:ditions for applied voltages as indicated

by the melers on the rack.

This test is, therefore, a check

By “Service”

be serviced and tried out without having to
put it back into the cabinet every time it is
desired to make a test of reproduction.

It is difficult for the outsider to under-
stand why a process engineer should quibble
about two or three inches of wire until it is
appreciated that in, say, a three-wire con-
nection to a loudspeakeran additional length
of two inches means a total extra length of
six inches. Multiply this by the numbers
of receivers to be made, which in a large
factory may quite well amount to 20,000
receivers, and it will be appreciated that if
he can get away with a shorter lead he will
be saving some 10,000ft. of wire. It is these
small items which ean save the money, and
allow more interesting features to be incor-
porated in the receiver which will attract
the public.

New Types of Components

At this stage in the evolution of the model
it will be apparent whether the designer
intends to incorporate any entirely new
types of components. The service depart-
ment must see that they have full informa-
tion concerning any servicing tools that may
be required to adjust the components while
in use or to facilitate their removal and
replacement.  For instance, new type
trimmers may need insulated box spanners
for their adjustments of a size not hitherto
employed by the firm : a novel design of
wavechange switch will require a specially

shaped switch-blade adjusting tool to get at’

the awkwardly placed switch contacts, ete.
Such tools must be available at the time
of the model’s release. Not only have the

The oulput from the receiver is being checked

on the sensitivity of the receiver

after it has passed all its stages on the assembly line and had its circuits adjusted.

'

firm’s service engineers to be supplied, but
stocks must be acquired for sale to dealers
who must be advised in the service manual
or by circular at the time of release of the
model, if the service manual is not avail-
able for distribution at that date.

Production Test Gear

Simultaneously with the holding of the
meetings already mentioned another group
of engineers will examine the types of instru-
ments under consideration and commence
to draw up their own plans for equipment
which will test the chassis as they come off
the production lines., Their aim is to pro-
duce a series of tests which will not only
show whether the chassis is assembled
correctlv but will allow this to be done
quickly and if possible by comparatively
unskilled and, therefore, inexpensive labour.

For a big productlon ‘there will be sevetal
types of test gears in the final stages of the
production line. For example, as the chassis
receives its last attention from the
assembly ‘personnel it will be fed to the
operator in charge of one of the test racks
who clamps it in position and connects up
any leads, ete., although, asstated previously,
for speed as many connections as possible
will be made by knife contacts automatically
as the chassis is clamped into position.
A switch is then operated and by various
meters the wiring of the chassis will be
checked. If there are any faults such as a
short from H.T. to chassis or an incorrectly
wired valve-holder, such a state of affairs
will be shown up by a wrong reading on
one of the meters.

These meters are interesting as they
often do not have any values of calibration
on their scales, but only two small red
indicators at certain positions. So long
as the meter needle comes to rest between
these red indicators the operator can accept
the reading as showing that that part
of the circuit is Q.K.

Voltage Tests

The reason why two indicators are used
is that on mass-produced electrical equip-
ment certain limits must be tolerated, as
it. is. impossible to obtain identical results
from a large number of receivers. For
example, if the full H.T. positive voltage
was required to be 300, slight differences
of the emission of the rectifier valves and
currents taken by other valves, plus the
fact that the values of the various anode
resistances will differ slightly, may all
result in the H.T. voltage being above or
below the nominal 300 v. figure.

The designer in collaborat1011 with the
production and test-gear engineers will
decide between them what is the lowest
and highest .voltage that can be allowed.
They may decide that - 10 per cent. may
be tolerated and, t‘herefom, with a nominal
voltage of 300 the chassis can be passed
through as O.K. if the voltage ll anything
between 270 and 330.

Now, on the meter used to 1ndlcate this
patticular voltage the test-gear engineer
will employ a 0-500 v. meter, and will
place one red indicator at what would
normally be the 270 v. mark and the
second indicator on the 300 v. mark.
Therefore, as far as the operator is concerned

(Continued on next page.
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the meter needle has only to rest between
the marks to indicate an 0.K. circuit.

Other voltage meters or circuit meters
can all be set up in a similar way so that
all the tester has to do is to connect the
chassis to the gear, operate a master switch
and glance at all the meters to make sure
that the needles are located between the
red indicators. This need only take a
matter of seconds, and he can then pass
the chassis on to the next stage.

To save meters a selector switch is often
arranged beneath certain meters so as to
switch them quickly into any one of many
circuits in the receiver being tested. For
example, it may be desired to check that a
desired heater voltage is being applied to
each valve-hglder. In such a case there
will be one voltmeter with its red indicators
properly adjusted by the designer and the
selector switch will have its various
positions marked V.1, V.2, V.3, etc. The
operator, when testing the receiver chassis,
would merely turn the switch round to
each position to see that the correct
reading was obtained at each position of
the switch.

A similar arrangement can be used for
checking the various anode voltages and
anode currents of several valve circuits,
thus economising in the number of test
meters, but still making the complete test
simple in execution. Of course, in some
circuits the anode voltages will be different,
and in these instances the designer will
either provide separate meters, or he will
mark on the meter scale the positions at
which the needle should come to rest and
will mark these positions V.1, V.2, V.3, etc.

PRACTICAL WIRELESS

In order to allow for limits or tolerances
mentioned previously bhe will mark his
scale with a broad line which will cover the
voltage range plus or minus 10 per cent.
of the nominal value. Thus there may be
on the meter scale a short line correspond-
ing to about 150 v., another line at about
200 v., and a final one at about 300 v.. and
above these lines will be written the valve
numbers applicable to that reading, and
the operator can pass the chassis he is
testing if the meter needle comes to rest
on any part of the line at each position of
the selector switch.

H.F. and L.F. Alignment

The next test of the receiver chassis
after it has passed from the circuit test
just deseribed will, in most cases, be the
H.F. and LF. alignment procedure. Gener-
ally, two gears are used, the first for I.F.
and the second for H.F. circuits. These
two stages are staffed by skilled engineers
working with oscillators, and output indi-
cators which may be humble meters, or
cathode-ray oscillographs, depending upon
whether the circuits are simple peaked
arrangements or whether they are intricate
band-passed arrangements for high-quality
reproduction.

Having got the circuit into line the
chassis may then be passed on to the
operator, who will put the chassis through
exacting sensitivity checks on special test
gears.  This entails the feeding of very
small voltages into the aerial sockets of
the receiver to ensure that the output as
measured across the loudspeaker speech
coils reaches a predetermined value.
Actually the comparison of measurement
is made the other way round, although
results are the same, and the operator will
adjust his signal input into the receiver to
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obtain the output which is often 50 mW.
He will then see what the voltage of the
input is, and will reject the instrument if
the voltage is higher than a certain value.
A higher voltage applied to the receiver
for the same standard output wattage
means that the receiver is not so sensitive
as it should be.  The measurement will
be made at various points on each wave-
band and, of course, the values will have
been determined by the designer and re-
corded on ecards for reference by the
operator.

Test for Hum

A test for hum is often made on a
separate rack equipment, the output being
indicated on a meter with the usual small
red indicators so that the -operator can tell
whether to pass or reject the instrument for
hum. - In some factories, however, where
production is not very large, this test is
an aural one carried out after the chassis
is in its cabinet. The standard of hum is
either left to the discretion of the operator,
who accustoms himself to the amount of
hum permitted for standard receivers
approved by the designer, or he will have
the approved receiver working in his test
cabin with which he may make rapid
comparisons against a production model
by means of a throw-over switch.

In the first article in this series, published
in the October issue, a schematic chart was
given of the major processes in factory
production. It will be seen on referring
to this chart that many processes in the
evolution of the receiver are carried out
simultaneously. We have dealt in the
present article with test gear for assembly
checking, and in the next one details of
processes on the actual assembly line will
be described.

e Loblems

PROBLEM No. 414

WHITWORTH designed apd constructed a
three-valve battery-operated receiver,
with which he was particularly pleased, so
far as the appearance went, but, on connecting
it up for his initial tests, he was most dis-
appointed to find that no signals could be
received. He checked up on the valves;
they were O.K. All other components were
above suspicion, and the fuse and fuse-
holder, which was connected between H.T.—
and the actual earth socket, were quite allright.
‘With a reliable meter he found that L.T. was
reaching all filament pins and that H.T. was
through to all correct parts. When, however,
he tested for anode current, he found, to his
amazement, that that was nil. Had Whitworth
ntl'q;de quite 2 common error ; if so, what was
it ?

1 Three books will be awarded for the first
three correct solutions opened. Entries must
be addressed to-The Editor, PRACTICAL WIRE-
LESS, Tower House, Southampton Street,
Strand, London, W.C.2. Envelopes must be
marked Problem No. 414 in the top left-hand
corner and must be posted to reach this office
not later than the first post on Monday,
November 18th.

Solution to Problem No. 413

Lane had made a mistake when connecting the
oscillator coil primary. In his desire to get the receiver
completed he had inadvertently reversed the con-
nections to that winding, thus preventing the oscillator
from acting as a generator of local oscillations.

The following three readers successfully solved
Problem No. 412, and books have accordingly been
forwarded to them : Mr. C. A. Marshall, 59, Rutland
Avenue, Scotforth, Lancaster; Mr. T. B. Ellson,
“ Timsah,” Fir Tree Road, Epsom Downs, Surrey;
L3 H. P. A. Brooks, 4, St. Margaret’s Square, Cam-

ridge.

LATHE WORK FOR AMATEURS
by F. J. CAMM
Y= or 1/2 by post from

George Newnes, Ltd., Tower House,

uthe
ampton Street, Strand, London, W.C.2

Technical schools and polytechnics in London are now open

Wireless for the Blind

E annual report of the National

Institute for the Blind states that
during the year the British Wireless for the
Blind Fund provided 8,625 wireless sets to
sightless listeners. This made a total
distribution of 54,535 sets.

¥

on Sundays for the first time in

history, and the illustration shows students at work in the science laboratory of the Sir John Cass
nstitute on a recent Sunday morning
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Mathemaﬁcal Side of Radio

IR,—May I figst of all express my appre-
ciation of your publication and my
regret at the necessity to resort to monthly
publication. : .
T also wish to suggest that you publish a
series of articles dealing with the more
advanced and mathematical side of radio.
This, I believe, will supply the wants of
many amateurs besides myself. By this I
mean not merely giving formule which
are, as a rule, regarded with suspicion, but
also the proofs of the formule, which are
much more important. Moreover, if these
articles were of a general nature, and dealt
with ordinary electrical problems, instead
of just radio problems, their usefulness
would be even greater. It is also much
easier to learn by instalments such as this,
than to sit down and learn it out of a text-
book. .
Wishing your paper continued success in
spite of the paper restrictions.—B. Laco
(Tamworth).

A Reader’s Neat Equipment

IR,—T am enclosing a snap of my newly-
built rack, which I thought might be

of some interest to other readérs. ™~

The bottom section is an 0-v-2 short-wave
set operated from an eliminator. The next
rack isthe long- and mediiim-wave receiver,
consisting of H.F. pentode and detector,
and this is coupled to the amplifier and
power pack which are on the top rack. The
speaker is a Rola moving-coil (mains ener-
gised), and is switched to each set by
means of the D.P.D.T. switch seen on the
right. On the left of the rack is a morse
practice oscillator.

At present T am building a mains all-wave
superhet, to replace the bottom two racks.

T am also wanting to wind my own mains
transformers, but do not seem to be able to
get hold of any laminations and bobbins,
cte.—H. L. JAXEMAN (Penzance).

Calibrating a S.W. Condenser

for Bandspreading
IR,—Wishing to calibrate a .00025
short-wave condenser in 11 steps for
a bandspread tuning unit I experienced a
little difficulty as the condenser was not a
straight line type. However, by constructing
the simple bridge circuit shown in’ the
accompanying sketch and utilising the
.0003 reaction condenser I calibrated

the setter in the following manner :

The .000025 bandspreader (which was
obtained by partly dismantling an old
short-wave condenser) was connected to the
terminals X. The .0005 variable con-
denser in the bridge circuit was adjusted
till a point was reached when no sound
could be heard in the ’phones. By varying
the .001 preset it was found that a definite
“silent point could be obtained ds in previous
tests with fixed condenser only, a decrease
in signal strength resulted ; but once the
.001" is adjusted it must be locked and not
moved during the calibrating of the setter.
Having found the most sensitive position
Ve calibration can take place.

or

The .000025 spreader vanes are slightly
unmeshed and the silent point obtained in
the *phones by adjusting the bridge. When
this is found, disconnect the spreader and
link up the sctter ; tune the seffer till the
silent point is again obtained and carefully
mark the position of the setter dial; dis-
connect, and repeat the process with the
reaction condenser. S :
... Connect - the -spreader~ and reaction in
parallel, and. to” the. bridge, and adjust
bridge " for: silent point. = Disconnect and
hook' up'the -sétter to' the bridge -and by
advancing the setfer again find steép 2 or the
new . silent “ point.  Carefully - mark the
position of the dial. Unbook the setter and
link up the reaction only, and adjust the
reaction till the silent point is found. Con-
nect reaction and spreader “in parallel;
and proceed as from where they were con-
nected in parallel the last time. . Repeat
until the whole setter is stepped off. .

-Although 10 steps would cover the range
of the setter I allowed 11 to get a slight
overlap on each step with the spreader.

A corner of Hi L. Jakeman's den showing the
neat layout of equipment in his newly-
; built rack.

Other short-wave enthusiasts may care
to use this method to make up their own
bandspread tuning units on similar lines,
utilising two spare short-wave condensers.
—S. Wavters (Walsall).

A Bouquet from Up North

IR,—Many thanks for circuit diagram
of Hartley oscillator; it is just the
thing I required. I have made four of these
units so far, and they work well.- -
1 also thank you for your promptness in
replying, which is most commendable in

o _7 7 rDercermber,r 1?40 B

view of the most difficult times you must
be experiencing in your city meantime. I
almost hesitated to ask you for the informa-
tion as I surmise you must be working
under extreme difficulties from various
reasons. We have had various reminders
in this part of the country of what we may
expect : but our sympathy and admiration
go out to London. and we echo the world’s
sentiments of ** Bravo London.” ’
With best wishes for your splendid
paper,—C. Haresxare (Neilston, N.B.).

-0003
MFOD.

0005
MFD

00/ MFD
Preset

A simple bridge circuit uvsed by
Walters for calibrating a

small- S.W. condenser.

“we . .

Silencing German Stations!”
SIR,—Friend Thermion’s idea of sending
,J ’plancs to silence the German stations
and then transmit British propaganda on
their waveléngths is so good that it will
certainly be knocked on the head by High-
Up-Know-Alls. Besides, would it be
gentlemanly ?  “Must play the game, old -
chap, what; cake and cigaréttes for Nazi
airmen when they crash, military funerals
with bands and full honours if the poor
chaps are killed, don’t you think ? Nazi
flag and flowers.on their coffins, eh, what,
best traditions and all that sort of thing,
eh ? Gad, sir, we must never forget that
we arc pukka sahibs. © Damme, sir, do I
gather that you are in favour of reprisals ?
Damme, sir, what a bounder you must
be. .. .”—NK. T. H. (Birkenhead).

“All-dry” Four-valve Superhet

IR,—With reference to your * All-dry’’
Four-valve Superhet receiver, 1 am
greatly interested in this model, and I am
sure there are a great number of other
readers who are also interested, as the all-
dry system is just the thing réequired under
present. conditions. : :

- Here I should like to make a suggestion,
owing to the fact that long-wave reception
is practically useless these days. Could you,
in the near future, design a set on similar
lines, covering medium and short waves
only, as I, like many. other radio fans,
very much appreciate reception from
American stations ? Also, I understand that
by omitting the long waves more cfficiency
can be obtained on the short-wave band.
By the way, is the efficiency, life and output
of the “ all-dry’’ valve equivalent to the
2.v. valve ?—D. A. FisaEir (Llandudno).

[T'he efficiency and life of the 1.4 volt valves
are equivalent to those of the 2-volt type, in
fact, the former—by virtue of their low current
consumption, will possibly give longer life.
Ample output can be obtained for normal
domestic use, but it is hardly fair to compare
them with super-power valves working al
higher filament and anode voltages.—ED.]

I - Correspondent Wanted

. RATCLIFFE, 62, Windermere Road,

Leigh, Lancs, is desirous of getting

in touch with another reader interested in
short-wave radio.
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LATEST
PATENT NEWS

Group Abridgments can be obtained from the

Patent Office, 25, Southampton Buildings, London,

W.C.2, either sheet by sheet as issued on payment

of a mb-cnpnon of 5s. per Group Volume or in
bound volumes price 2s. each.

NEW PATENTS

These particulars of New Patents of interest
to readers have been selected from the Official
Journal of Patents and are published by

rmission _of the Tontroller of H.M.
geahonery Office. The Official Journal of

Patents can be obtained from the Patent
Office, 25, Southampton Buildings, London,
W.C.2, price 1s. we;kly (annual subscription,

BN

Latest Patent Applications.
13796.—Cossor, Ltd., A. C., and Jones,
K.dI.—R&dio-receivers. September
3rd.
13854.—Erskine Laboratories, Ltd., and

Maconochie, H. C. E. Erskine.—
Radio receiving  apparatus.
September 4th.

13855.—Erskine Laboratories, Litd., and
Maconochie, H. C. E. Erskine.—
Tuning systems for radio receivers.
September 4th.

13856.—Erskine Laboratories, Ltd., and
Maconochie, H. C. E. Erskine.—
Radio - receiving apparatus.
September 4th.

13695.—Marconi’s Wireless Telegraph
Co., Ltd.—Television. August 31st.

13696.—Marconi’s Wireless Telegraph
Co., Ltd.—Television transmission
of pictures. August 31st.

14686.—Ferranti, Ltd., and Thomas,

. L.—Radio receivers. Sept. 28th.

m

Specifications Published.
525405.—Hansen, N.—Tuning device
for radio-receivers.
525613.—Fokerd, A. R.—Method and
apparatus for the remote-control of
wireless receivers and  other
apparatus,
525616.—Marconi’s Wireless Telegraph
Co., Ltd., Myers, L. M., and Starr,
A. T.—Television - reproducing
cathode-ray tubes.
-525598.—Philips Lamps, Ltd.—Friction
ratchet mechanism applicable for
tuning radio-reccivers.
525606.—Philips Lamps, Ltd.—Devices
for automatically controlling the
band-width in radio-receivers and
other apparatus.
526361.—Koolster-Brandes, L.td.. Smyth,
C. N., and Prichard, R. E.—Tele-
vision receivers. (Addition to
520235.)
526742.—I.M.K. Syndicate, Ltd., Nagy,
P., and Goddard, M. J.—Light-
modulating dewces for use in
television receivers.
526878.—British Thomson - Houston
Co., Ltd.—Driving mechanisms,
particularly adapted for the tuning-
elements of radio-receivers.
526757.—Roberts, 1. H. — Radio-
receiving and like apparatus.
527009.—1.M.K. Syndicate, Ltd., Nagy,
P., and Goddard, M. J.—Light-
modulating devices for use in
television receivers. (Divided out
of 526742.)

Printed copies of the full Published
Specifications may be obtamed from the
Patent Office, 25, Southampton Buildings,
London, W.C.2, at the uniform price of
1s. each.
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ELECTRADIX BARGAINS

PETROL ELECTRIC SETS for Lighting and Charg”
ing. H&lf h.p. DIRECT COUPLED. 160 watts
D.C..1,300 r. 1 2—strokewacer-cooled 1-cyl
magneto jgnition. On
ae plate with 30 vol'ts 5 amps.
Dynam: Larger size
{ kw. Petrol }ectﬂc Sets,
500 watts 2-stroke water-cooled
1 h.p 1-cyl, engine on bedplate
“direct-coupled - to B50/70 volts
, Dynamo, mag-

10 amps.

! . fuel and oil tank, £17/10.
nAe’geow.ggltlis%r& 1ue a’énd 2 h.o, air-cooled engines on bed
Wi dm% dﬂYAe’i‘ﬁl{apELECTRIC MOTOR PUMPS.

AC.0 . from 12 volts to 250 volts, 109 gals. per hour
to sfb 77/0. Fitted in 3in. double-hinged container
84/8. No. 2 R. 200 eallons per hour to 20ft., £6/1716
PUMP ELOAT SWITCg 45/~. Dble. Pole, bb/-. L

ole,
'ARY CONVERTERS,

sizes, large and small, sing]
phase and 3-pl "Speci

Crypto Consts.nt Potenti:

e £30.
ALTERNATORS‘
H. cycles, 20 amps., 10
volts, £3110. Ditto _double,
Type W., 500 cycles. 100 volts.
3" 'amps, and 70 volts,
3 amps. D.C.. £5/10.
by RADIO ROTARY CON-
¥ VERTERS. For D.C.
mains to 230 v. AC.
output. In silence cabi-
net, with filter. All
sizes In stock from 15
watts upwards, 30, 50, 100, 200, 400 and 800 watts ; 1 kw..
1} kw.. etc. Also 50-wait size, 12 volts and 50 volts
input. T.V.T. Sets, 6 volts to A.C., 2b/-
ELECTRIC AIR CO\‘IPRFSSORS for Spra,y Painting
and Tyre pumping. coupled to
mot.or. £6/15 and £8/10_ A.C.
. Foot,—operar,ed Paint
Sprav Sets with Gun, 49/
.C. MAINS LESDIX TUNGAR
CHARGERS. Two models.
No. 1 for 70 volts 6 amps. with
meters and controls, et.c 100 cells

trols, 70 volts, 10 amps., for 200 cells, bargain, £12/15.
LARGE WESTINGHOUSE RECTIFIERS for special
Jobs. Noltl A%Sﬁtwg;ts in sgeel I&algtncet N24in 24in.,
200/250 volts 0 32 amps. 8 vo! 0 er
sige. 800 watts. in| steel cabinet, 48in, 0

o D.C. 36 amps. 23 volts.

Pricea low,

Bor

STATIC CONVERTERS. A.C. to D.C. 40 watis output
vol.s A.C. 50 cycles, output 440
A.C. mains to
D.C. 120wattsat}a.mp for D.C. sets on A.C. 220 v., steel
clad with valves, 50/
SOM ING NEW IN SWITCHES. A 2-amp. safety
r.hen:no au'co-trip. quick break, for back of panel fix
front control knop. Worth a guinea. Fitted ou our
high grade chargers. Guaranteed 3 years. 5/8 post free.
THERMOMETERS. Panel 2}in. dial, 6ft. ether tube
for distant md]cating 0 to 100 deg. Cent.. 7/6. Cambridge
ditto, 10/6. FOURNIER THERMO: METERS by Cambridge
Tnstrument Co., 4111 dial, 10-110 deg. Cent. Fitted adjust-
able electric contacts, 45/- 12in. right angle immersion

ermom. to 150 Cent.,
MEDICA HOCK OILS, 4/8 and 6/6.
NG, GNITION COILS. 5 or 12 volts, plain
non-trembler, 4/ With vibrator, 8/8.

50 NEON L N Standard size letter neon with
holder 220/240 . 2/8.

D.C. G NFRAT()RS. Shum wound, 110 volts I amp.
15/~ 5200 volts } amp., 17/6 ; 200 volts 1} amp., 26:-.
LUCAS AERO, 9/12 volts 120 watts D.C.. enclosed,
4, revs. As used on aircraft, wireless. Cost £15.
Reduced sale price, 12/6.

DUAL, 600 volts for H.T. 100 m.a. and
L.T. 6 volt;s 5 amps Reduced Sale Price, 15/-.
SERVICE EQUIPMENT AND GEAR. Keys, Buzzers,
Sounders, 'Phones, Inkers, Aldis, Morse Lamps, Helios,
etc. Lamp Signal Training is very important.

MORSE INKERS. Tape Strip Recorders : portable or
table. Cheap. Wheatstone Strip Hand Perforators,
151-. Paper Tape for Morse and Wheatstones, green or
white, 6d. reel. Brass Tape Reels in mahogany case, 2i6.
METERS. lineman’s Q & |. Galvos. Two ranges with
three terminals for circuit testing. In leather case, 15/
Switchboard types, 24in. to 6in.

HORIZONTAL BRASS-CASED GALVOS, 7/6.

N/ '

CELL TESTERS. Megger 3-0-3 moving coil, Alu-
minium Case, e
ELLIOTT BATTERY TESTERS. Government

model 108, Moving Coil Ammeter and
graded theo., 37/6.
TESTERS. Field A.C. or D.C., 19/6,

CLEARANCE Speakers, mov. con maips,
cone dameged, 2/8. Mains energised, O.K..
4/8. Postage on either 1/-.

8/~ EMERGENCY PARCELS of useful
experimental electrical and radio repair
for our New Bargain List *“ N or reply to @
all enquiries.

material and apparatus, 10 lbs. for @/-.
ELECTRADIX RADIOS

Post paid.

Stamped addressed envelope must be enclosed

218. Upper Thames Street, London. E.C.4,
— Tolephone : Central 4611 ————

DON'T MISS YOUR
RAD'O Install an Extension

Speaker IN YOUR SHELTER

A Stentorian gives a quality of re-
productlon that will surprise you.
It does full
receivers and yet is modestly priced
to suit all pockets.
tension speaker in your A.R.P. Room
or Shelter and enjoy cheery radio
entertainment when you most need it.

justice to the finest

Install an ex-

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

Literature on application.

SMentorian

) THE PERFECT EXTRA SPEAKER FOR ANY SET

| WHITELEY ELECTRICAL RADIO CO., LTD., MANSFIELD, NoTTs.
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NOTES FROM THE TRADE

Output Transformers

SLRVICE engineers are often called upon
to remedy a defect in the coupling

between a receiver or &mpllﬁer, and its

agsociated loudspeaker, and in the majority .

of cases the defect is due to a breakdown
in the primary of the output transformer.
In the early days of servicing, it was quite
usual for the repair to consist of rewinding
the faulty section, and, as would be ex-
pected, that occupied a certain amount of
time during which the owner of the set
was often left without radio. TFortunately
for the service engineer and the set owner,
certain manufacturers, well qualified to
cope with the problem, have now produced
what might be called a universal output
transformer, which is quite capable of
replacing any original component, thus
allowing the necessary repair-to be under-

(Left) The Goodmans 10F: Wil-rep(naeml Output Trans-
former, (Right) Anather tegt and efficient oulput transformer

produced by Grampian Reproducers.

taken and finished in a fcw minutes. Par-

ticular care has been taken by the manu-

facturers, especially those producing the
products illustrated in these columns, to
provide sufficient tapping-points- on both
primary and secondary windings, ta enable
perfect matching. between practically any
output valve eombination and speech coils
of almost any resistance. ~For example,
the Goodmans 101 Multl-repla,(emeut out-
put transformer gives the following ratios :
127, 18:1, 24:1, 30:1, 36:1, 48:1, 60:1, and
72:1. More complete details of the two
models shown can be obtained from : Good-
mans Industries, Ltd., Lancelot Road,
Wembley, Middlesex, and Messrs. Grampian
Reproducers, Ltd., Kew Gardens, Surrey.
“ Music While You Work ”

HE tremendous increase in war-time

‘“ listening-in,”” plus the widespread
use of speakers in factories, offices, ete., for

Ont type Stentorian loudspeaker produced by
Whiteley Electrical Radio Co. for A.R.P. or

commercial installations.

~of Varley Dry Accumulators.”

AR.P. and entertainment purposes, has

created a great demand for ordinary exten: -

sion speakers, and for those of special design
capable of satisfying industrial needs. - -

Messrs. Whiteley  Electrical Radio Co.,
Ltd., of Mansfield, Notts, the producers of
the famous range of W.B. Stentorian
Speakers, have been quick to bring their
vast cxperience of reproducers to bear on
the new conditions and requirements, with
the result that they are able to offer some
very interesting models, two of which are
illustrated on this page.

For the larger industrial mstallatlons. it
is very essential to secure even diffusion
of sound, whilst the actual speaker unit
must be capable of handling, at least, say
5 to 8 watts without showing any signs of
distress in the form of distortion. Both of
those very vital requirements are well
satisfied by the W.B. products, thanks to
the designing, technical skill and crafts-
manship so closely allied with all products
emanating from the modern
factories of Whiteley Ilectrical

Radio Co., Ltd.

Varley Home Charger

HE very neat low-tension
charger illustrated on this
page has been specially designed
and produced by Messrs. Varley
Dry Accumulators Ltd., of By-
pass Road, Barking, Essex, to
satisfy the demands of the
users of the famous Varley Dry
Accumulator, which is now be-
ing so widely used to replace
certain low-voltage dry cells.
Thé Charger is designed to operate off
200/250 volt A.C. mains, and to give an
output of 2 volts at } and } ampere D.C.,
therefore, it can also be used as an efficient
trickle-charger for the more ordinary 2-volt
accumulator for radio receiver work. - It
is completely self-contained, and, owing to
its compactness, it can be conveniently
placed in any odd corner. A twin flex lead,
with plug for inserting into a convenient
lamp socket, is fitted to the unit, together

with two leads terminating at strong croco- .

dile clips, and a third fitted with a metal
collar, for the D.C. output connections.
The idea of the three leads is to enable
quick and positive connections to be made
to the various types of Varley Dry Cells.
The actual charging period necessary for a

full charge, depends, of course, on the type -
of cell under consideration but as a Euld(‘ .

the makers state that with thelr T.U.1
torch cell, 12 hours are required, whilst
the cycle cells need 20 hours.

The price of this very efficient little unit
is only 17s. 6d., and those interested should
approach their nearest dealer and request
a copy of the leaflet, ** Care and Charging
It any
difficulty should be experienced in obtaining

' a copy, then, of course, the actual makers,

at the address given above, will be only
too pleased to oblige.

Hand Lamps

FOR‘ use with ‘the dry accumulators,
Varley produce a series of specially-
designed hand lamps, one type of which is
illustrated. It is their ‘model H.D./140,
and it is specially constructed for heavy
duty, the container being made from 20-
gauge sheet steel. The cell fitted is the
V.40 which gives 60 hours of continuous
light from a 2-volt 0.3 amp. lamp. The
model can be supplied with plain, pearl or

Décernbgr, 1949_

This W.B. Stentorian loudspecker is designed to
give very wide and even sound distribution.

fluted glass protection over the highly-
polished reflector and lamp housing. The
H.D./140 is a hand lamp which is ideal
for pumerous purposes during the existing
conditions, and the fact that its drv accu-
mulator can be recharged after giving a very
useful period of service, renders it an in-
dependent light unit havmg a minimum
upkeep cost. Puce (omp]ete with accumu-
lator is 32s. 6d.

The ** bheltalamp is another very
interesting model, the type number being
S.L./120.  The strong]v constructed case

(Lcﬂ) Model H.D./140
Hand Lamp produced
by Varley, for use with
their dry accumulators.

(Right) A neat
L.T. Charger
specially designed
and produced by
Varley for 2-volt

accumulators.

of 22- -gauge steel, finjshed black cra.ckle
enamel, is of rather different design from the
usual run of hand lamps. It is so designed
that it can be carried, used as a table lamp
or, with the handle revelsed hung up in
the shelter as a pendant hmp - The . re-
flector and lamp are protected by a heavy
glass moulded dome. The price of this
model, complete with accumulator, is 35s.
Cyclists should note that Varley also
include in their range of hand lamps one
known as a ‘‘ Cycle and Hand Lamp,” and,
a8 its name implies, it is ideal for either
purpose. It is fitted with a cycle type
dry accumulator, which gives 25-30 hours
of continuous service, in conjunction with a
2-volt 0.3 amp. lamp, on one charge. The
price, complete with accumulator, is 9s.
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BLUEPRINT SERVICE

PRAGTIGAI. WIRELESS No. of
Y Date of Issue. Blueprint.
CRYSTAL BETS.
llupm\h, 6d. each.

1937 Crystal Receiver — PW71
The ““ Junior ** Crystal Sct 27.8.38 PWo4
*STRAIGHT SETS. Battery Operated.

One-valve : Blueprints, 1s. each.
All-Wave Unipen (Pentode) .. — PW314A
Beginners’ One-valwcr .. 19.2.38 Pwss
The “ Pyramid ()ne valver (HF

en) . .. .. 278,38 PWO3
Two-valve : Blueprint, 1s.
The Signet Two (D & LF) 24.9.38 PW76
‘Three-valve : Blueprints, 1s. each.
Selectone Battery Three (D 2 LF¥

(Trans)) . — PW10
Sixty thllmﬂ Thrce (D 2 LF

(RC & mns)) . — PW34A
Leader Three (SG, D, Pow) .. — PW35
Summit Three (AF Pen, D, Pen). . - W37
All Pentode Three (HF Pcn D

(Pen), Pen) .. 29.5.37 PW39
Hall-Mark ’]‘hree(SG Po\\) . — PW4l
Hall-Mark Cadet (D, LF, Pel)(R(,)) 16.3.35 PW48
F. J. Camm’s Silver Souvenir (HF

Pen, D (Pen), Pen) (Al-Wave

Three) 13.4.35 PWi9
'ameo ‘Vll(l.gct ’lhrce (D, 2 LF

(Trans)) . - PWi1
1936 Sonotone Tiree-Four (HF

Pen, HF Pen, Westector, Pen), - Irwiss
Battery All-Wave Three (D, 2 L¥

(RC) .. . . .. — PWi35
The Monitor (HF Pen, D, Pen) — PW61
The Tutor Thrée (HF Pen, D, Pen) 21.3.36 PWG2
The Centaur Three (3G, D, P) .. — PWod
F. J. Camam's Record AH-Wave d

Three (HF Pen, D, Pen) .. 31.10.36 Pwoy
The ““ Colt ” All-Wave Three (D,

2 L¥F (RC & Trans)) . 18.2.39 PW7i2
'.lhe ‘“ Raplde " Strm"ht 3 (D

LF (RC & Trans)) .. 4.12.37 Pws2
I«‘. J. Camm's Oracle A}I-W-we

Three (HF, Det., Pen) .. 28.8.37 Pwi7s
1938 ** Triband ” Al-Wave ’lhrce

(IIF Pen, D, Pen) 22.1.38 Irws4

F. J. Camm’s “ Sprite” . Three

(HF Pen, D, Tet) 26.3.33 PWws7
The ** Hurricane ** All- Wme'lhrce

(SG, D (Pen), Pen) L. 30.4.338 PWsg9o

J. Camm’s *“ Push-Button -

Three(HF Pen, D (Pen), Tet).. . 3.9.38 Pwo2
Four-valve : Blus (sﬂnts. 1s. nch.

Sonotone Four (8 ,P) . 1.5.37 PW4
Fury Four (2 8¢, D Pen) 8.5.37 Pwi
Beta Univeral Eour (8G, D, Ll«

'C1. B) — w17
Nucleon Cla@s B’ Tour SG),

' (8G, LF; CL B) . - PW34B
Fury Four Super (SG SG D l’en) - PW34C
Battery Hall-Mark 4 (HF 1

D Push-Pull) — PWi6
F . Camm's “ Limlt » All-Wave

‘our (HF Pen, D, LE, P) . 26.0.36 PWG7
"Acme " All-Wave 4 (HF Pen, D

(Pen), LF, Cl. B) 2.2.38 PWE&3
The Admiral” Four (HF Pen
HEF Pen D, Pen (RC)).. 3.9.38 PWO0

Mains Openud.
Two-valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen) .. —_ PwWis
A.C.-D.C. Two (3G, Pow) — PW31
Selectone A.C. Radiogram Two

(D, Pow) . ev L e —_ PWI19
Thres+-vaive = Blueprints, 1s. each.
Double-Diode-Triode Tiree (HF

Pen, DDT, Pen) - RN . — Pwas
D.C. Ace (SG D, Pen) . R PW25
- A.C. Three (5G, D Pen) . . —_ PW2g
A.C. Leader (HF Pen , Pow) ., 7.1.39 PW35C
D.C. Premier (HF Pen, D Pen) . — PW35B
Unique (HF Pen, D (Pen), Pen).. — PW36A
Armada Mains Three (HF Pen, D,

en) - PW38
¥. J Camm’s A.C. All-Wave Stlver

Souvenir Three (HF Pen, D,Pen) — PW50
“All-Wave” A.C, D 2

. LF(RC). - PW54
A.C. 1938 Sonotone. (HF Pen HF

Pen, Westector, Pen) — TW58
Mains Record All-Wave 3 (Hl'

. Pen, D, Pen) .. s .. - PW70

Four-utvo. Blueprints, 1s. each. -

A.C, Fury Four (8G, SG, D, Pen) - PW20

AC. Fury Four Super (SG SG D, ’

. Pen) -_— PW34D
Hall qu'k (Hl‘ Pen, D,

Push- 1]) —_ PW45
Universal Hall*Mark (IF Pen D

Push-Pull) . ... — PWI7

SUPERHETS.

Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three-valve) . 5.6.37 PW40
1", J. Camm’s 2-valve Superhet .. —_ PW52
Mains Sets : Blueprints, 1s. each.
A.C. £5 Superhet (Three-valve) .. - PWi43
D.C. £5 Superhet (Three-valve) .. —_ PW42
Universal £5 Superhet (Three-

valve) . —_ PW4
F. J. Camm’s A.C. Superhet 4 .. — PW59
¥. J. Camm’s Universal £4 Super-

het ;. . .. — PWGO
“ Qualitone ”” Universal Four 16.1.37 PW73
Four-valve : Double-sided Blueprint, 1s. 6d.
Push Button 4, Battery Model .. PWO5

Push Button 4, A.C. Mains Model } 22.10.38

- SHORT-WAVE SETS.
One-vaive : Blueprint, 1s.
Simple S.W. One-valver .. .

Two-valve : Blueprints, 1s. each.

Battery Operated.
23.12.30 PWS8

Midget, Short-wave Two (D, Pen) — PW38A
The * Fleet " Short-wave Two

(D (HF Pen), Pen) .. .. 27.8.338 PW9
Three-valve : Blueprints, 1s. each.
Experimenter’s Short-wave Three

(3G, D, Pow) - PW30A
The Prefect 3 (D ) LY (RC and

Trans)) . —_ PWE3
The Band- Spread S.W.  Thres

(HF Pen, D (Pen), Pen) . 1.10.38 PWG8

PORTABLES.

Three-valve : Blueprints, 1s. each. _
F. J. Camm’s ELF Three-valve

Portable (HF Pen, D, Pen) . -— PWoH
Parvo Flyweight ‘\ﬁdget Portable .

(SG, D, Pen) .. . . 3.6.39 PW77
Four-valve : Blueprint, 1s.
“Imp” Portable 4 (D, LI‘ Ll‘

(Pen)) .. —_ PWso

MISGELLANEOUS.

Bluoprmt,

S.W. Converter~Adapter (1 valve) — PW4BA

AllA'l’El.lR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.
Blueprints, 6d. each.

Four-station Crystal Set . 23738 AW427
1934 Crystal Set .. . . — AW444
150-mile Crystal Set . .. -— AW450
STRAIGHT SETS. Battery Operated.

One-vaive : Blueprint, 1s.
B.B.C. Special One-valver .o - AW387
Two-valve : Blusprints, 1s. each.
Melody Ranger Two (D, Trans) ., -— AW388
Full-volume Two (SG det, Pen) ., —_ AW302
Lucerne Minor (D, Pen) .. . -— AW426
A Modern Two-valver .. . - WM409 -
Three-valve : Bluoﬁrmts, 1s. oach.
£5 58. 8.G. 3 (3G, D, Traps) _ AW412
Tucerne Ranger (36, D, Trans) ..  — AW422
£5 5s. Three: De Luxe Version

(SG, D, Trans) . 19.5.34 AW435
Lucerne Strmght Three (D RC

'rang) . Pe — AW437

'lransportable Three (SG Pen) — WM271
Simple-Tune Three (8G, D, Pen) June ’33  WM327
Economy-Pentode Three (SG

Pen) > Oct.’33 WM337
“ WM. 1934 Standard Three

(8G, D, Pen) .. e _ WM351
£3 3s. Three (8G, D, Trans) . Mar.’34 WM354
1935 £6 Os. Battery Three (SG

D, Pen) . - WM371
1"IP Three (Pen I’en) .- — WM389
Certainty Three (SG D, Pen) .. — WM393
Minitube Th(ge (3G, D Trans) .. Oct. '35 WM306
All-Wave Wmnmg I‘hree (8G, D

Pen) .. .. _ WM400

These Blueprints are drawn full size.
es of appropriate issues contalninx: descrip—
tions of these sets can in

at the following
cost of the Blueprint. A dash before the Blueprint

Number indicates that the issue is out ot print.
Practical Wireless (issues dated prior to June
1st, . Post Paid
“ (Issues dated June 1st to
July 27th, 1940, 54, Post Paid
(Issucs dated September, 1940
ang after) 7d. Post Paid

Amateur Wireiess e 4de

) zine 1/4
The index lettex's which precede the Hlueprint
Number indicate tha periodical in which the des-
cription appears hus P.W. refers to PRACTICAL
WIRELE A Ww. to Amateur Wireless, W.M. to Wire-

Dept., %eorge Newnes, Ltd., Tower House, South-
ampmn Street, Strand, W.C.2.

or

SWITCHES

T HE BULGIN

RANGE OF
SWITCHES isthelargest
and best in the British
Isles. These All-British
types meet every Radio
Switching Requirement,
and—made by experts,

designed by experts—
do so in the best way
possible.  The Best is

{ always the Cheapest.

NATIONAL
EFFORT

IN these times, in many
‘directions, needless to
say, we are directing our
main effores and supplies
towards the requirements
of the Government Ser-
vices,”

However, some supplies of
components are still avail-
able for Radio Servicing,
but should delays occur we
know our friends will
appreciate the difficulties
which at present arise from
day to day.

We would point out that
delays can be minimisedand
often avoided if alternatives
are, wherever possible,
specified when ordering.

Prices are being kept as low
as possible despite in-
creased costs in every
direction. Meanwhile you
still bhave the best and
largest range of radio
products in the United
Kingdom to choose from.

THANK YOU'!

A SELECTION
OF SWITCHES

Max. Price
List No. V. A Ea.
S.180 250 4 2/-
S.81T 250 2 1/9
S.1i4* 250 2 3/-
$.205** 250 0.1 5/6
S.89 250 3 3/6
S.188* 250 4 3/3
S.88* 250 3 3/-
S.45 32 1 6d.
M.P.1 100 0.1 1/3

-

(*=d.p. =18-way
: selector.)

ALL PRICES +16§ PER
CENT.WAR INCREASE

 Full details in Complete
Catalogue No. 163, price
“6d., free. )ifmn’on
e P Also ’Radw
Servmng Manual >’—easy
B} text and 280 diagrams,
price Is., post free.

FOR ALL RADIO

COMPONENTS

Advt. of A, F. BULGIN & Co.,Ltd., BYE PASS RD.,
BARKING, ESSEX. Tel. RiPpleway 3474 (4 lines).
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Replies to Queries

Wattage Rating

“ As you will no doubt appreciate from
my query, 1 am a beginner so far as radio
is concerned and although I am making
pretty fair progress with simple construc-
tional work and reading theoretical dia-
grams, I cannot grasp the meaning of
wattage rating when applied to resistances.
Could you please explain the true meaning of
the term and tell me how it is calculated ? »’
—P. S. (Cirencester). :

O avoid complications, we will consider

an ordinary direct current circuit.

When a voltage is applied to a circuit and
current flows, the power used can be
expressed elcctrica]ly as so many watts.
The watt then can be considered as the
unit of power and it is determined by
multiplying the applied voltage by the
current flowing, the latter being expressed
in amperes. When a resistance is inserted
in a circuit, a certain amount of power is
Jost or dissipated i the form of heat, and
it is, therefore, essential for the resistor to
be capable of funchonmg without, creating
undue heating and/or without havm;z its
characteristics affected by such rise in
temperature. To calculate the wattage or
power which the resistor will have to handle,
the current flowing across it is squared,
ie., multiplied by itself, and then multi-
plied by the value of the resistor. It is
usually expressed as Power (Watts)=1%>X R.
The current should be expressed as a frac-
tion or decimal part of an ampere, but if it
is expressed as milliamps then it should
be remembered that the resultant figure
will be in milli-watts.

Decoupling Values
‘“ When attempting to design a cireuit,
I usually get rather confused about the
correct. values of condenser and resistance’
to use for decoupling purposes. I make a
careful point of studying all theoretical dia~’
grams which come my way; but so far I
have not been able to observe any fixed
valties, So to speak, for certain parts of the’
circuits.” Could you tell me of any formuize:
or rule which can be applied so that the
most efficient values are employed ? **—
H. P. (Boscombe).
HIS is quite a common trouble with
many amateurs, and the subject has
been dealt with -in article form in past
issues. However, we will attempt to make
the matter clear in the brief space avail-:
able. The main purpose of - providing
anode decoupling-is to by-pass unwanted .
H.F. or L.F. currents. The simplest way.
of doing this is to insert a suitable resistor
in series with the H.T. ‘supply to the
individual anodes and  provide an easy
path to earth for the currents trappcd
ot held up by the resistor. This path is
provided by a fixed condenser.
. Owing to the fact that each valve has a
certain anodé current flowing and that some
predetermined value of H.T. must reach
the anode load, the value of the decoupling
resistor is often governed by the maximum
H.T. available, owing to the fact that a
voltage drop will be set up across the
resistor, the amount of drop depending on
the current flowing and the resistance in
cigeuit.
Again, the part of the circuit in which
the resistor is inserted will- also have a
bearing on the value; for example, on the

F. side of the detector much lower
values can be used than on the L.F. General
guide, use the highest value of resistor
consistent with the anode receiving its
correct operating H.T. voltage. The
associated condenser has to be treated with
a little more consideration. As it has to
provide an easy path to the unwanted
currents, it is obvious that its resistance
must be a good bit lower than the decoupling
resistor, and it is this requirement which
can be said to be the governing factor as
regards the capacity required. It is . more
usual to speak of a condenser having a
certain reactance rather than resistance,
though the effect can be considered as
identical, at least for our purpose. The
reactancc of a condemer can be determined
thus: Xc= bZSfC
quency and C the capacity of the condenser
in farads. For f, it is usual to take an

——ohms, where f is the fre-

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service i3 intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious reasons—

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

{2) Suggest alterations or modifications of
receivers described In our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

54) Answer queries over the telephone.

5) Grant interviews to querists.

A stamped #4ddressed envelope must be
enclosed for the reply. Al sketches and
drawings ‘which are senf 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 depnrtment :

send your queries to the llrluor, PRACTICAL WIRELESS,

George Newnes, Ltd,, Tower Houss, Sonthampton Street,

Strand, London, W.C.2. The Conpon must be mloud
) w'Ml every query.

average value, according to the part of the
circuit under consideration.

2576 as a Voltage Doubler

““1 have been given an American valve,
the type number of which is 25Z6 and I
am not sure as to the exact purpose for
which it is designed. I have been given to
undeérstand that it can be used as a ¢ voltage-
doubler * in 'a' rectifying ecirecuit. Is this
correct and if so can you tell me how it
should be connected ? ’—D. W. (Leyton).
THE valve in question, to quote the

R.C.A."Handbook, is a full-wave high
vacuum rectifier of the heater-cathode type
for use in ‘suitable circuits designed to
supply D.C. power from A.C. mains. The
valve is well suited for transformerless
receivers of the A.C./D.C. or A.C. operated
type. In the former it may be used as a
half-wave rectifier, whilst in an A.C.
receiver it can be used as a voltage doubler
which would provide, approximately, twice
the D.C. output voltage obtainable from
the normal half-wave arrangement.

Actually the valve envelope encloses two
separate diodes, and although it is rather
difficult to describe the necessary con-
nections without a diagram, we hope that
the details given will enable you to make
full use of the valve. We must mention,
however, that particular care must beé taken

when handling such apparatus owing to its
direct connection with the mains, otherwisc
there will always be the risk of receiving
shocks which m;ght have serious conse-
quences. Calling one anode A and its
associated cathode C, and the other anode
and cathode A.l and C.1 respectively, the
following connections can be used :

One side of the A.C. supply goes to A.
The other anode A.1 is taken to the negative
side of the D.C. output. The ‘positive side
of this output is connected to the cathode C.
The other cathode, i.c., C.1, 1s joined to A.
Across the D.C. output terminals is con-
nected two large fixed condensers in series,
the junction of the two being taken to the
other connection from the A.C. supply,
which is also joined to one side of the heater
of the valve. The remaining side of the
heater is taken via a suitable voltage-
dropping resistance to the other side of the
A.C. input, i.e., the lead connected to A.
The resistance must have a value which
will only allow sufficient current to pass
according to the rating of the valve, in this
case being 0.3 amps at 25 volts (heater).

If you care to submit your diagram before
putting the valve into service, we will check
it and make any corrections, if such should
be necessary.

LT | () () —

REPLIES IN BRIEF

The follcacing replies to queries aie givem in
abbrer mh‘dﬁ)l m either becnuse of nron-compliance
with our 1ules, or beeause the pmnl raised ix not
of gencral interest,

Y|
S —

o ot

L. P. (Seuthampton). As we are without any
technical details of the receiver, we are unahle to make
any specific suguestions, but it is usual to conrect
a P.U. between the grid of the detector vaive and the
common negative earth line. With an AC/D.C.
circuit, however, it is essential to take eertain
precautions for the sake of safety. Perhaps the
makers will help. Re vibrator, keep the unit as far
as possible from reeceiver and enclose it in a complete
metal (preferably irony box, which should be connected
to earth,

L. R. T. (Pokesdown). The article nmentioned in
your ‘letter gave all the available details. Progress
of the sub)ett is being watched, and more mformanon
will'be given at the first oppor1umh

M. 8. (Dulwich). - - The firm concerned will, no doubt,
be able to quote you a priee for the modlﬂcaﬂons you
require. We would not advise you to attempt the
work yourself. The coil is still obtainabie.

H. K. (Hitchin), A wooden chassis can be covered
with perlomted zine to provide quite reasonable
screening, Carbon granules can be obtained from
Meysrs. Electradix Radios, Ltd.

F. P. (Manchester).. The K.T.66 is an output
pentode produced by Messrs. Osram. It is fitted with
an octal base. Appmnmatp power output is 7.25
watts. Bias resistance, at 250 volts on the screen
and anode, should he 170 ohmx,

J. T. W. (Righgate). The theory of the idea is
sound, hut, in actual prm;tice, other cousiderations
would render the scheme tyo involved to he of general
use. }Mesars Bulﬂma can supply you with a suitable
BWI 1tc I

0. (Balham). - We cannot. undertake to provide
sl\etch dhur’uns to-individual requirements. One of
oifr blueprint designs would help you, previding you
are prepared to keep to the spemhetl components.

T. W. (Wigan).  Why not try the 2i-watt Battery-
Operated  Amplifir?  This  should satisfy - your
requirements, and you will find full detafls in
our issue ‘of -23rd December, 1939. We have not
published coustructioval details of a larﬂer hattery-
operated . amplifier owing to the fact that such an
arrangement ~ would not be a very economical
proposition to run, L

L. M. (Glasgow). The pilot light on an A.C./D.C..
receiver .should have a fllament, rating of .the same
value as the valves in use. It is best connected in
series with the filaments or heaters, and some makers
conitect across the pilot lamp a sinall shunt resistance
to enable the set to operate even when the pilot light

- faily.

T. W. Y. (Teddington). The lower the wavelength
the higher will be its frequency; therefore, the 'sllghﬁ(“‘
variation of the tuning condenser will have pro-

nounced effect. Try a small b.md-spleadm" wndcrhu

The coupon on page iii of cover
must be attached to every query




December, 1940

The “Fluxite Quins” at Work.

“look out ! cried EE, with a roar,
As his wireless set dived to the floor.
See the grin on his face,
Not a wire out of place,
Thanks to Fluxite—could one expect more ?

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 lronmongers—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 1
fine wire at the crossings AND |
SOLDERED. This makes a much
stronger wheel. It’s simple—with

FLUXITE — but IMPORTANT !

——————— - ———y_ — o — —

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 216.

. 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.),
DRAGON WORKS, BERMOND-
SEY ST., S.E.L.

FLUXITE

SIMPLIFIES ALL SOLDERING

[ em e e oo
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THE PURCHASE TAX

How it Affects the Ordinary
Listener and Constructor

OR the benefit of those readers who are
not by now familiar with the new
Purchase Tax, which actually came into
force on October 21st, and complete details
of which became available at the time of
going to press, we give brief details below

i of the effect it will have on the ordinary
" listener and constructor.

Space prevents us from giving the com-
plete list of goods which come within the
scope of the tax, but the two classes of.
products which will be of genuine concern
to those interested in radio and allied elec-
trical matters, whether from the trade or
private point of view, are Class 7, lighting
fittings and domestic appliances, ete., and
Class 12, musical instruments, ete. The
items mentioned above do not, at first
glance, seem very extensive but, on turther
examination of Notice 78, issued by the
Commissioners of Customs and Excise, it is
found that the sections actually cover a
very large number of products, including
all types of domestic heating, cooking and
lighting apparatus, radio sets, radiogramo-
phones, valves, accumulators and batteries.
These come under the full tax which is
331 per cent. of the wholesale price. A
certain limited number of goods are only
subjected to half the full or standard tax,
namely, 163 per cent.

Although the tax will directly affect the
listener’s pocket, it would seem that the
constructor, and the experimenter, will not
be called upon to contribute to the tax
when purchasing the components they
usually require, excepting, of course, valves,
accumulators and batteries.

New Valve Prices

To give an example of the increase in
prices to be expected on two of these items,
it can be noted that a valve normally
listed at 4s. 9d. will now cost the public
5s. 10d. One listed at 10s. will now be
125. 2d.; whilst those in the 15s. class will
become 18s. 3d.

On the dry battery suie, a nine-volt G.B.
battery which we used to buy for 10d.
will jump to 1s. 04d., a 120-volt H.T. of the
7s. 6d. class will become 9s. 3d., and the
morc expensive type, normally listed at
20s., will be subjected to a tax of 4s. 8d
It is fortunate, so far as the constructors
and evzpeumcntexs are concerned, that the
items coming within the tax -are not those.
in too frequent deman:!,

It -must be appreciated that this tax
does not in any way incrcasc the profit
of anyone concerned with the production or
marketing of the iaxed goods.  Broadly
speaking, the tax becomes payable as soon
as the goods are sold by the manufacturer
or wholesaler to the retailer and it is, there-
fore, the latter who carries the additional
load until he resells the goods to his clients.

Under Class 12, i.e., musical instruments,
etc., we find that the full tax is applicable
to gramophones, pick-ups, records—
excepting those for the reproduction of
specch specially adapted for the use of the
blind—gramophone needles and motors.

After seeing what has to be paid, let us
turn to the other and brighter side of the
business, and see what goods are exempt.
Selecting those most likely to interest
our readers, we note that electric meters,
neon lamps, public address apparatus,
microphones and valves specialised for use
with “deaf aid” appliances are free of all
tax.
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Design g

Answers all OHM'S LAW problems—for example :

What will be the voltage when ‘current I
flows through resistance R ?

What wlll be the voltage \Mth watts value
W and I current flowing ?

What is the current ﬂowing where watts value
is W and voltage is F

What current will ﬂnw through R resistance
where voltage is L ?

What will be the reehtance where current 1
flows at voltage E ?

What will be the resistance where watts W
is at voltage K ?

What will be the resistance where watts W
is at current I ?

What is the vmttagc at voltage E through
resistance R ?

What is the wattage of current I through
resistance R ?

What wll) be the wattage of I current at E
voltage

The scaJes read from 1 m:llivolt t¢ 1,000 volts.

From 1 ohm to 1,000,000 ohms. From 1 milliamp

to 10 amperes. From one-tenth of a milliwatt

0 10,000 watts.
FULL INSTRUCTIONS WITH EACH INSTRUMENT

ie Postage
Price 4/6 Fost?
Order at once whilst deliveries are good.

IONIC LABORATORIES

514, Ipswich Read, Trading Estate,
SLOUGH, BUCKS, ENG.

Joining

o LALF.?

If you intend to join any section of the
Services in which a knowledge of the
Morse Code is required you can become
a skilled WIT Operator by taking a

CANDLER CODE COURSE

There are courses for beginners and
also for those who desire to increase
their w.p.m. speeds.

There’s no roya! road to learning—but there IS a quick
sure way to genuine CODE skifl. Thousands of Candler
Trained Operators, including many in the Services, have
proved the value of this truly remarkable system of Cede
instruction.

J. Clarricoats, Sec., Radio Society of Great
Britain—says : ‘' ! regard the Candler System as being
the most important system of its kind and already farge
numbers of Members of the Radio Society of Great Britain
have intimated to me that they are srudymg the course
of instruction with a view to preparing themselves for
service in one branch or another of H.M. Forces."

In the *‘ BOOK OF FACTS,” which wil} be sent FREE on
request, full information is given concerning the subjects
covered by al! Candler Courses.

Terms : cash or moanthly payments.

COUPON™~~""=77======9

*  Please send me a Free Copy of Candler ** Book of |

| Facts,"

I NAME ..ot cienes L

: ADDRESS ol

N !

1 Post Coupon in ld. unseuled envefope to London 1

: CANDLER SYS'I'EM CO (Room 5L.0.), 121, J

gsway, London, W.C.2.

! Candler System Co., Asheville, North Carolina, U.S.A. I

—
1240
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PRACTICAL WIRELESS

invaluable to ali whose work concerns the tracing
of faults and the effecting of repars.

ADVERTISEMENTS are accepted for these columns
at the rate of 2d. per word (minimum charge 2/-
eacli paragraph). All advertisements must be prepaid.
EACH paragraph will commence with the first word
printed in bold face capitals. Additional words in
bold face capitals are charged at 4d. per word.

ALL communications should be addressed to the
Advertisement Manager, © Practical Wireless,”” Tower
House, Southampton Street, London, W.C.2.

CABINETS

A CABINET for every radio purpose. Surplus cabinets
(undrilled) from noted makers. We have hundreds in
stock (no catalogues). - Send measurements of chassis,
etc., and say what kind of cabinet required, Stamp
for reply. Inspectioninvited.

H. L. SMITH AND €O., LTD., 89, Edgware Rord,
W.2, Tel.: Pad. 5891. -

LITERATURE

AMATEUR. Radio Handbook—Second Kdifion, now

. on sale, 328 pages, price 4s. 2d.—Radio Society of

Great Britain, 16, Ashridge Gardens, Londoq, N.13.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, DBritish, American, any
make. 24-hour service, moderate prices.—Sinclair
Speakers, Pulteney Terrace, Copenhagen Streec,
London, N.1.

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T. R.
McLlroy, World's Champion Telegraphist. Sole dis-
tributors: Webb’s Radio, 14, Soho Street, London,
W.1. °’Phone: Gerrard 2089.

MORSE TRAINING

WIRELESS Code Courses. “-Beok of Facts ” Free,—
Candler System Co. (L.O.), 121, Kingsway, London,

.C.2

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised 4in. to 14in. in-
cluding several Epoch 18in.—Sinclair Speakers,
FPulteney Terrace, Copenhagen Street, London, N.1,

RADIO CHASSIS

ARMSTRONG CO. regret owing .to the great diffi-
culty in obtaining materiais and skilted labour they
have reluctantly been compelled to cancel many
orders for various Armstrong chassis. A small number
of the latest EXP48 chassis as advertised in the
November issue of PRACTICAL WIRELESS are still
available. Particulars gladly sent on request.—
Armstrong Co., Warlters Road, Holloway, London, N.7.

RADIO MAP AND GLOBE

WEBB'’S Radio Map of the World enables you to
locate any station heard. Size 40" by 30" 2 colour heavy
Art Paper, 4/6, post 6d. Limited supply on Linen, 10/6,
post Gd. EBDB’S Radio Globe—superb 127 full-
colour model. Radio prefixes, zones, etc. Heavy oxy-
dised mount. Post Paid. 27/6.—Webb's Radio, 14,
Soho Street, London, W.1. 'Phonc: Gerrard 2089.

RECEIVERS AND COMPONENTS

SOYTHERN Radio’s Bargains.

ALL Guaranteed. Postage Extra.

5/« Parcel-of useful Components, comprising Cone
densers, Resistances, Volume Controls, Wire, Circuits,
ete, Value 25/-, 5/- per parcel.

15/ Service Man’s Component Xit. Electrolytic
Condensers, Volume Controls, Resistances, Tubular,
Mica, Paper Condensers, Valve HMolders, etc. 120
articles contained in strong carrying case, 9" x 7” x 7,
15/~ the Kit.

5/- 100 Wire-end Resistances, assorted capacities.
3 and 1 watt, 5/- per 100.

ORMOND XILoud-speaker Units, 2/6. Crystal Sets,
5/6; Westectors Type W2, 2/6; Crystal Detectors,
2/-; Crystals, 6d.; “ P.0.” Microphones on Stand, for
use with any receiver, 5/-; Telsen W349 Iron-core
Midget D.R. Coils, 5/6; Morse Tapping Keys, 8/s;
Buzzers, 1/6, “

2/- Tool or Instrument Carrying Cases, ex Govern-
ment Stock. Wood 9" x7"x 7 ,2?-.

SOUTHERN Radio, 46, Lisle Street, London, W.O.
Gerrard 66563,

PRACTICAL WIRELESS
SERVICE MANUAL

. By F. J. CAMM
A complete, practical and up-to-date work
on the testing and servicing of all types
of wireless receivers. With over 200
illustrations.

Contents : Theoretical Symbols, Choice
and Types of Instruments. Fault-tracing
without Instruments. D.C. Multi-range
Milliammeter. Measuring Resistance.
Measuring A.C. Voltages. Measuring
Capacity. Using the Universal Meter.
Calibrating and Using the Valve Voltmeter
and the L.F. Oscillator. Tracing Faults in,
a Superhet. A Signal Generator. Trim-
ming and Aligning Receivers. Testing
Valves. Valve Replacement. Reaction
Faults. Improving Old Sets. Universal
(A.C.-D.C.) Receiver Faults. Checking
Receiver Performance. Distortion—Causes
and Cure. Tracing Sources of Interference.
Temporary Repairs. Renovating Cabinets.
Servicing with the Cathode-ray Tube.
Tracing and Eliminating Hum. Simple
Tests for Components. Adjusting and
Testing Coils.  Servicing Commercial
Receivers. Second-channel Interference.
Background Noises. Speaker Faults and
Remedies. Equipping a Workshop. Wire-
less Calculations, etc.

6/- NET. (By post 6/6.)
Of all Booksellers, or by post from :

GEORGE NEWNES, LTD.
(Book Dept.),

TOWER HOUSE, SOUTHAMPTON 8T,
- LONDON, W.C.2.

- -
‘ f-OR 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 his
diploma, he 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 successtul!

INTERNAYIONAL CORRESPONDENCE SCHOULS

Dept. 94A, International Buildings,
Kingsway, London, W.C.2.
Please explain fully about your Instruction in

the subject marked X.

Complete Radio Engineerin}

Radio Service Engineers
Etementary Radio
Television

If you wish to pass a Radio examination,
indicate it below.

inst. of Wirsless Technology

P.M.G. Certificate for Wirsless Operators
Provisional Certificate in Radio Telephony and
_* Telegraphy for Aircraft
City and Guilds Telecommunications

Name..........ooaues Cirerrecseenen Age..,.

Address ....iiit ciiivei it iiien,

Cndeetasncesisanen

: '( Use uolmy sté;ﬁn 6;1 unmm en.v'e.lnoe.)

.RECEIVERS AND COMPONENTS

PHILIPS HIGH VOLTAGE CONDENSERS, Infd. at
4,000-volt working, 5/6 each, carriage paid. 1.C.C.
Llectrolytic Condensers, 2,000 Mfd., 12-volt working,
2/6 each, post 4d,

VOLTAGE CHANGER TRANSFORMER, 2,000 watts,
110 to 200/240 volts or vice versa, Price 75/«. Guar-
anteed 12 months,

D.C. MOTOR BLOWERS, 2in. inlet and outlet,
Aluminium body, laminated {leld, ideal for dug-out
v.rf’m.\tiilation. 100-valt, 25/- ; 220-volt, 30/-. Carriage
aid.
A SPECIAL LINE—MAIN3 TRANSFORMER for
Dugout lighting off 12-volt car bulbs, input of Trans-
former is 200/210 volts, output is 12 volts at 3 amps,
Price 7/6 each, 6d. post.
NEWTON MOTOR GENERATOR, 220-volt, D.C.
input, 16 voits 11 amps output, in perfect condition.
45/-, carriage forward.
MOVING-COIL METER MOVEMENTS, for recalibrat-
ing into multi-range meters. Low milliamp deflection.
24in. dial. Makers: Everett Edgcumbe and other
good makers, Price, 6/- each. E

EX-Q.P.0. UN{-SELECTOR SWITCHES, with relay,
3 rows of 25 contacts in new condition, 18/- each.

HIGH-VOLTAGE TRANSFORMERS, useful for all
test work, or television. Input 200/240. volts, out-
put 5,000 and 7,000 “volts, 6/6 each, post 1/=,

MAINS TRANSFORMERS, 200/250 volts input, 12
and 24 volts at 4/6 amps. output, suitable for model
rraing, ctc., 15/= each, post 1/=,
MAINS TRANSFORMERS, 200/240 volts input, 50
volts 8 amp. output, useful for small arcs etc., 15/«
each, post 1/6.
ELECTRO DYNAMIC ROTARY CONVERTOR, 110
volts D.C. input, 600 volts 150 m/a 6 volts 5 amps.
D.C. output, 45/-. Carriage forward.
B.T.H. LIGHTWEIGHT HEADPHNONES, 4,000 ohms,
condition as new, but headgear needs repair. Price
3/- per pair, Post free.
VOLTAGE CHANGING TRANSFORMERS (Auto
Wound). 100/110 to 200/240 volts or vice versa,
Guaranteed 12 months. 250 watts, 28/-; 500 watts,
32/6; 1,000 watts, 50/-; 1,500 watts, 62/8. Delivery
7 days from date of order. ~
SMALL ELECTRIC ROTARY. CONVERTOR, 110
volts D.C. input. 10 volts at 30 amps. output. Uszeful
for garage charging, 55/-. Carriage forward.
50-VOLT D.C. MOTORS, 1/16 h.p., 1,500, r.p.m.,
6/8 each. Ditto, 100 volts D.C., 7/8 each.
EPOCH P.M. MOVING-COIL SPEAKERS, 10-in. cone,
10 ohm speech coil, handle 10/12 watts, 32/8 each.
Carriage 2/6.
MAGNAVOX PM PUBLIC ADDRESS MOVING CO!L
HORN SPEAKERS, handle 15/20 watts, size of horn
40 in., 20-in. flare. Price 47/8, carriage paid.
EX-6.P.0. SMALL RELAYS. 1,000 x 1,000 ohms
with multi contacts, new, §/-, Ditto, 7,000 ohms two-
leave type, 3/6 each. Useful for remote control, etc,
DYNAMOS, for charging or lighting, etc., all shunt
wound and fully guaranteed. 100-volt 10 amp.,
4-pole, 1,500 r.p.m., 90/- ; 50/75-volt 15 amp., 1,750
r.p.m., 4-pole, 80/=; 30-volt 10 amp., ball bearings,
1,500 r.p.m., 4-pole, 70/-; 25-volt 8 amp., 1,750
r.p.m., 2-pole, ball-bearing, 37/8 ; 50/75-volt 25 amyp.,
4-pole, 1,500 r.p.m., $10/-.
CROMPTON, sclf-exciting 50/100 cycle Alteraater,
70 volts 500 watts. 83/10/-, carriage forward.
X-RAY TUBES by well-known makers, 7-in. bulb
Tungsten Targets, 18/« each, carriage forward.
CRYPTO SHUNT WOUND DYNAMO, 12/18 volts,
8/10 amps., 2,203 r.p.m., in new condition, 37/8,
carriage forward.

Terms : Cash with Order or C.0.D. charges extra.

ALL GOODS SENT ON THREE DAYS’ APPROVAL
- AGAINST CASH.

GALPIN’S ELECTRICAL STORES, 75, Les High R4,
Lewisham, London, $.E.13. Telephone : Les Green 5240,

BANKRUPT bargains, genuine offer, brand new 1039-
40 models maker’s sealed cartons, with guarantees at
25 per cent. to 40 per cent. below listed prices; also
portables, midgets ; send 13d.stamp for lists. —Radio
Bargains, Dept. P.W., 261-3, Lichfield Street, Aston,
Birmingham.

VAUXHALL. Rola 8" P.M. speakers, 14s, 9d. with
transformer, Cardboard case electrolytics: 8 mfd.,
500 v., 25.; 8438 mfd., 500 v., 3s, 6d.; 0.1 wfd.,
300v., 3d. lron-cored tuning coils, base, switch,
terminals, 2-gang, 12s. 6d. ; 3-gang, 19s. 6d.—
Vauxhall Utilities, 1634, Strand, London, W.(.2,
Postage extra under 3s. 1d. stamp for list.

COULPHONE Radio, New Longton, Preston. Prompt
personal service, Brand new goods. Tungsram
valves. American valves and Midgets. Cosmocord -
Crystal Pickups. Rola and Goodmans speakers.
Armstrong chassis. Dubilier resistors. Centralab
volume controls, B.I. and Plessey Electrolytics.
Latest Ferguson, X.B., Decca, G.E.C., Pilot and
R.G.D. receivers. Stamp for list.
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5 valve 6v. model.  Loeg and
W oprice 3% gns. A fow
valves, Suitable ior Al

BRITANMIA Car Radi
mediuny wav 0
to clear at
shelters, ete.
SPARTAN 5-valve Press Button Radio. No manual
tuning, 7 stations on press button, Walnut cabinet,
provision for pick-up and exteusion spsaker, 4 watts
putput, with negative feed back, Multi-stage Superhet
with A.V.C,, for . mains only, guaranteed recept ion.
Price £4/5/0, carriage paéd.

CRYSTAL SETS, Permanent Detector, suitable ‘or
A.R.P. shelters, few only, 7/6, post free. Oldbams
ex-police used unspillable 2-volt 7 amp. Accumulatoss,
suitable for lamps, portables, ete., 2/-.

B.l.' CONDENSERS, 4 mfd., 450 v. working, resin oii
fitled, 8/-, post (ree. .25 mfd. 1,000v. working, 2/3
each: .1 mfd. ditto, 2/3.
MORSE keys, 2/11 each.
formers, 1;9 each.
BALL-BEARING Bakelite Turntables, 6in. diameter,
suitable for all purposes, 2/9 each. Universal Cutput
Transformers for Push-Pull Class B.  Pewtode, ete,,
1/9 each. Hig}g—uotc Morse Buzzers, 43-6 volts, 2/6 each.
PERMANENT Crystal Detectors, complete with
Bracket and Screws, 2/- each. New Mains Encraised
Speakers, best makes, 8in. 8/9 each. Hand Telephone
Sets, /6, with cord 7/-. Dial Commuinication Tele-
phones with hand set, 13/6 each. Step-up Iranstormers,
230-100 volts. or vice versa, 30-140 watts, 5/-.
POSITRON Dry Electrolytic Condensers, &r3 mfil
600 volt working 4-lead, 2:9 cach.” All goods post {ree.
LONDON CENTRAL RADNQ, 23, Lisle Street, London,
W.C.2. Gerrard 2064,

2/8 les

Microphone 20;1 Trans-

>

MAINS Unit Telsen A.C. (W347) with 2-0-2v. AC
LT, Section, 2 Acetminulators, 45 aho and 20 ahe.
56.—Burrcll, 91, Burnsisle Road, Chadwell Heath,
X.

READERS' BARGAINS

A.C. ELIMINATORS, a5 new, 20s. ¢ with trickle cha v,
303, ; carriave free.—12, Yeweroft Avenue, Newcastle-

on-yne, 5.

BAND-SPREAD v, 3.\V. Receiver. New hattery, 30,
Samders, 234, London Road, Headington, Oxford.

~EXPERIMENTER’S Surplus Compeonents. Condensers,
valves, speakers, transformers, ete. Lotal valiue over
£18. Stawmp e {ull st D.C. Avo-Minor pr: v

uew, 35s.—HU, Woudstoek Ruad, Firswood, M sster,
16.
BULGIN Cuil C50 with switch (unused), 125, : <ale or

axchange, liat iree.—udray, Mount Avenue, Dundalk,
Co. Louth.

LISSEN Skyscraper Four chassix, diagram, fess valves
s, 6l ALCL eliminator, ) volts, new o 1.
no  charger, los.—Ilmnes, 13, Sunnyside  Verrace,
Holytown, Motherweil,

or gent, 141 POWs, Nos, 265 to 110

SELL or exchang:
—Cox, Bradnor, Dorothy Avenste,

inclusive, 5 mixsi
Peacchaven.

r

TROPHY 3 (Poto-Scott 1939 version) Battery S, W,
Receiver.  Four six-pin coils. As pew, £3 19s.—
Wilson, Coliege Farm, Purton, Swindon.

REMEMBRANCE

RADIO CLEARANCE Ltd.

OWING TO BOME DAMAGE HAVE TAKEN

NEW PREMWMISESE AT 95, HIGH HOLBORMW,

W.C.1, WHERE

EXECUTED: WHTH OUR USUAL PROMPT-
NEBS.

ALL-WAME cuperhet ch

wedinm wave, 200-366
Tong wave. 200-2,200 metres, Size of
:, T4lin. long, 7hin, deep; height overall,
. Controls ¢ tuning at side, vohune on oft
at «ide, wavechange, provision for pick-up.
Complete with valtes and knohs.  £4/7'6 each.
2V. OUTPUT PENTODE VALVES. 5 or 4 pin,
side terminal, Unboxed. 2:11 cach.

LISSEN 2V. screen-urid valves, N.(G.2V, 46

cach,

LISSEN 2V. hwttery pentodes, 4 pin, side
terminals, P 411 cach! .
LISSEN rectifier valve U630, 2/#1 each,
ULTRA-SHORT and Short-Wave Choke., Lixsen
Hi-Q. luductance 100 microhenries,  Boxed.
List 2/-. Our price 1/- each.

ULTRA-SHORT and short-wave double wound
low-resistance choke. Lissen Hi-Q. resistance
lesx than 0.05 ohms, Boxed. List 276 each, Our
price 1/3 each.

LOW-LOSS Ceramic valveholders, Liscen Hi-Q.
Baseboard and chasis, 7 pin. 1/= cach.
MANSBRIDGE| tvpe condens Ldssen Hi-6.
250 D.C. working,  Moulded case with feet.
1mfd.. 6d. cach.

LOW-LO8S =hort wave varialle comdensers,
Ceramic insulation, Brass vanes, Lissen Hi-Q.
Minimum capacity 5 icrofarae Twa types,
Boxed. with knobs, 160 manfd.  List, 7 6,
Qur price, 3j= each, 20 nemfid. List, 56, Our
price, 2/8 each,

ROTARY COIL UNITS. Lissen Hi-Q. 4 Hand
from £.8-91 metres. Can be selected Ly tuen of
kuobh., With eircuit. Boxed. List, 156, Our
price, 6/11 cach.
PUSH-PULL .witches,
each, 3-point, 6d. each,
YAXLEY type switches,
each,

AMERICAN line cords, with litting<. 3 6 cach,
ROLA P.M. Npeakers.  Lafest model,  Tlin.
cone, with Power wod Pentisle ‘Transformer.
Boxed. 15/ cach.

MAGNAVOX lonin. Eneryised speaker.  Field
resistance, 3,000 ohms. With transformer,
12/6 each.

CLOCK-FAGEDR DiALS. in.x 3lin. With
printed 3-wave scale and eseutcheon. 2i6 each.
MAINS transtormer. ¢LE.C American windings,
330-0-350v, 65 mLa. v. 205 amps. Suitable
for replacements in G.E.CL models, 6/6 each.
MAINS transformers. WEARITE. R.U.1
250-01-25 Loamps, v, famps.,
v, 120 a4y,
12/6 each. R.O3
Damps., 4y, 2amps,,
R.CH 500-0-500v,

Lizsen, 2-point, 4d.

d-pole, Soway, 9d.

transformer.  100-110v., 200-250v.. reversible,
12:6 cach. AH above transformers 200-250v,
tapped primaries. R, Drop-through type
capped, 3507350v., 100 m.a., dHv. 2 amps, 5.0V,
5 amps.. 106 each,

CHASSIS mounting Valveholders,  American
4-, H-, G-, T-phr. 8d. each,  Octals, 6d. cach,
Loctals, 10d. each,
VALVEHOLDERS.
chasis tvpe, 4d. cach.
2d. each.

VOLUME CONTROLS. Centralab. Spindles.
Length, 23in. With switcli, 100,000, 250,000,
500,000, 1" mes.. 211 each.

VOLUME CONTROLS. CUPS. wireswound
Hwatt, 1,000 and 10,000 ohms only, 2/6 each,
ROTHERMEL .Junior Model Piezo Eleetriv
¥

fek-up, with rest. Brand new. Boxed, 21/

Celestion.  5- and -pin
Basebvard type, 5-pin,

cach.

PRESS-BUTTON UNITS. Size of uuit 6ins. x
Gins. X . Complete with six press-buttons
and capacitator.. 41t each.

SPEAKER CABINETS. suitable for 3in.
speaker, 4/6 each.

SET CABINETS. Varicus sizes.
4/- cach.

RESISTANCES. ! watt, {-1 and 1 meg. ouly.
1/6 doz.

DROPPING RESISTANGCES. Ior all purposes.
Total resistance 335 chms,, 5 taps in steps of
50 ohms,  Stadard for Pye, Lissen, kver-
Ready, ete., 3. each,

ire-end bias Electrolyties, 50 mld., 12v.,

Caliers only,

is, 5 valve MO, K
Latest, Muwllad valves, T H4.B., V.P4B., §
T.D.DA, Pen, A4 LW 4350y, Ranges @ short-
wave, 16-43 metres :
netres |

SHORT-WAVE EQNPMENT

CHWAG Short-wave Reecivers.—Famous for over
eight  vears, fmproved  one-valve model now
available> Complete kit of precision compenents,
accessories, full instructions, soldering absolutely
unhe ey, only  16s. postage  6d.  Tmmediate
despatvh,  Lustrated catalogne free.—A. L. Bacchus,
104, Hartington Road, S.W.8,

TUITION

YOUNG MEN required to train as Radio Officers in the
Merchant Navy and R.A.F,  Short training period.
Low fees. Buarders accepted, Students also prepared
fur peace-time Radio appointments. 1“ull particulars
post {ree :--—Wireless College, Colwyn Bay, or, Calinore,
Southaupton.

PRACTICAL Postal Courses, radio television, test
equipment design, trade-test coaching for R.A.F.
posts, LP.R.E, and I,W.T. exams.: booklet free.—
Secretary, LP.R.L,, 3, Shirley Road, Londun, W.4,

WANTED

. WANTED, Pair All-wave *“‘lriogen”™ Cojls—
(,l\_upm:m, 53, Deeview Road, Greentield, Holywell,
Iliutshire.

2 ““ WEARITE ™ LI Trans., 100 ke s, 1 * Wearite ”
Universal Oscillator Coil, 1 Wearite ™ 20H Choke,
10005 S-cang Condenser (W 110 ke s Tracking
Sect ), 1 Avo T Universal Test Meter.— 1o, March
End, Wednestield, Stalfs,

A.C.-D.C. Avominor; consider other makes.—Lewis,
Upper Villiers St., Wolverhampton, Staffs,

' BOOKS

o
KNOW what to do before the doctor con.es.—Learn
from the new book, “ First Aid For The Househotder,”
and ,\'o!u:,knmvledge may be the means of saving a life,
Deals in simple language with all kinds of injuries
and their treatment, war-vases, shock, and the minor
ailments of everyday life, Clearly iHustrated.—
OF all Booksellers, 1/6 net, or by post 1/9 {rom Ueorge
Newnes. Ltd. (Book Dept.). Tower House, Sotuthampton
street, Strand, London, W.(.2,

FREE ADVICE BUREAU

COUPON

‘Thi: conpon isavailable nnti Decembier Tth 1940,
and must accompany all Querics and  Hints,

PRACTICAT WIRELESS, Decenber, 1940,
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The CLIX range of
Radio plugs is com-
prehensive to the
last degree and
covers every con-
ceivable purpose.

EL1X

British Mechanical Productions Ltd.,
1, Church Road, Leatherhead, Surrey

1:6 each.

< . . - . TUBULARS, wirc-end, non-induetive paper «
BI.L{ :\* mtél.s. Tmﬂlxx working, cardboard condensers, all sizes up to 0.1, 5d. each, 4/8 dez. LISSEN IMica Comdensers. OUR assortment,
electrolytios, cach,  Ditto, 16x8 i, : N 1/3 doz.
4/6 cachi. Dittn, 3 mfd. tubulars, 2/- cach, -?gg‘;ﬁf&m"ﬁ,ﬂ'ﬁ::ﬁi‘.’:egc'Ew,:k':gg;%‘.;f TUBULAR “Codensers, OUR assortment, 2/-
Ditto, 4 Imril. tubulars, 1/9 each, Ditto, 3 ofd, Saturdays, 9-1 p.m ! doz,
cans., 211 cach, ’ i RAYTHEON FIRST GRADE VALVES. TLargest

. ., - . - o PLEASE WRITE YOUR ADDRESS IN BLOCK ‘kists. AU types in stock.  Including Glass
HUNTS Cardboarnl Wirc-ends, 3 mbid. x 8 mid. LETTERS. o Qericn a1 Neri p;
X 8 mfd.. 450v. wke.. 2 nesatives, 311 eacl .. Gilass Octal Series. Metal Series, Bantam
B ep ADUYL SERSL, < dIESE By 9 cach, We cannot undestake to answer enguiries unless ngle-ended Metal Qeries and Resistance
CONDENSERS. .0o05. Twin 1/3 each. ‘I'rifile full postage inctuded (21d.). tubes, All at most competitive prices. Send
1/9 each. RADIO CLEARANGE, LTD., 95, High Holbern, for LIS
London, W.C.1.
Y Y <




1his IMPORTANT GUIDE
10 SUCCESSFUE

ENGINEERING CAREERS

After months of intensive effort and research we are pleased
to announce that the new edition of our handbook,
“ENGINEERING OPPORTUNITIES,” is now out of the
publishers’ hands and ready for free distri-
bution. Contammg 208 pages of prachcal
guidance, this book 1s, beyond argument, the
finest and most complete handbook on Suc-
cessful Engineering Careers ever compiled.
It is a book that should be on the bookshelf
of every person interested In engineering
whatever his age, position or experience.

The Handbook contains; among other intensely
interesting maiter, details of B.Se, AMILCE.,
AMILMech.E, AMLEE, AMLAE AMIW.T.,
AMIRE, AMIR.E, CIVIL SERVICE, and other
important Engineering Exammgtmns ; outlines courses
in all bmnches of CIVIL, MECHANICAL, ELEC-
TRICAL, AUTOMORBILE, RADIO, TELEVISION,
AFRON AUTICAL and PRODUCTION ENGIN-
EERING, DRAUGHTSMANSHIP, TRACING,
BUILDING, GOVERNMENT EMPLOYMENT, &tc.
and explains the unique advantages of our Employ-
ment Department.

"WE DEFINITELY GUARANTEE

“NO PASS—NO FEE”

If you are earning less than X10 per e T ERT R MR s
week vou cannot afford to miss reading FREE COUPON I
“ENGINEERING OPPORTUNITIES."  )'r gy -

In your own interests, we advise you to 4
09a, SHAK
write (or forward the coupon) for your / s ESPEARE HOUSE/

copy of this enlightening guide to well-paid posts " s srnigtiﬁ'ﬁf
—NOW. There is no cost or obligation of any kind. ’ « Wi,

]
I
i
|
: z&::izr::’;a%,g;:m::;;.::.:' e |
BRITISH INSTITUTE OF |
ENGINEERING TEGHNOLOG s L T o SR RS Badlraressnncrinsasaansasnsaren %
L

OPPORTUNITIES.”
all 409a, SHAKESPEARE HOUSE,
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tshea on the Tth aftseh month by GEOROGL NEWNES, LIMITED, Tower House, Sontham ptou)?tmn Strand, London, W.C.2. and printed In England hy "I‘H‘E N &
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