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In these days
of emergency

Don’t forget that your
radio receiver is more
important than ever.
Rejuvenate it with
new Osram Valves—
keep a spare set handy

MARE IN ENGLAND.

A TONIC TO ANY SET

NOTE: If you have difficulty in obtaining any particular valves,
write ta the Osram Valve Dept. of:

THE GENERAL ELECTRIC CO, LTD.,

Magnet House, Kingsway, London, W.C.2,
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MON METERS

Mark

Regd: Tradt

| ELECTRICAL MEASURING
INSTRUMENTS

BRITISH MADE

The wide-world use of “ Avo” Instru-

ments is striking testimony to their -

| 46range Model 7 outstanding versatility, precision and

Universal AvoMeter.

2, 40-range Mode! 40
Universal, AvoMeter,

reliability. In every sphere of electrical

test work-—laboratory, shop or out on a
“ Avo "’ Valve Tester.

" Universal AvoMinor. job—they are appreciated for their

“Avo" Test Bridge. dependable accuracy, which is often

3

4

5

6, ““Avo ' Capacity Meter. o
7. All-Wave “Avo "_Osciliator. used as a standard by which other
8

. D.C. AvoMinor. instruments are judged. There is an

Other *Avo™ Instruments : “AVO” Instrument for every essential
22-range D.C. AvoMeter.
High Resistance AvoMinor.

“ Avo” Low Resistance Ohmmeter.
The AvoDapter.
g-pin AvoCoupler.

electrical test.

Write for fully -descriptive literature
dealing with any instrument in which you
are interested, and for current prices.

Sole Proprietors and Manufacturers :

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO,, LTD., Winder House, Douglas St., London, S.W.l, Telephone : Victoria 3404/7.
R - R
A !
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THE WORLD'S SMALLEST
PORTABLE RADIO

(as supplied lo the B.E.F.)

YHIS wonderful little set is not ‘‘just a toy.” It
is a complete self-contained receiver, measuring

only 7in. high, weighing only 3} lbs., and no larger than
a standard gas mask container.
Despite these Lilliputian dimensions, the ' Mighty
Gem " requires neither aerial nor earth and yet has a
range of 8oo miles. Reports from all parts of the
United Kingdom are highly satisfactory. All Home
stations and, after dusk, upwards of 10 foreign stations
are received at full entertainment value.
Power is derived from an L.T. Battery of the standard
1} volt electric torch type having a life of 6o hours.
H.T. carrent is provided by a super power dry battery.
There is no accumulator to recharge and no danger of
spilt acid. Large stocks of replacement batteries avail-
able for immediate delivery and further supplies
guaranteed for 1z months.
A highly efficient 5 stage circuit is coupled to a high
quality loud speaker which reproduces both speech and
music with amazing clarity and fidelity at ample volume.
The Mighty Gem is manufactured by one of the
largest and most reputable manufacturers in the world. '
It is sold ready to switch on, in an attractive case
covered bright red leather or brown crocodile to choice.
The Mighty Gem is the ideal receiver for members of
the Naval, Military and Air Forces, for use in A.R.P.
shelters and for country dwellers. The Mighty Gem
will operate in a car with the engine running without
interference.

The MIGHTY GEM

Self-contained Portable Radio

£6-6-0

Complete Ready to Play

Special Waterproof carrying case 5/- extra.
Leather shoulder carrying strap I3 extra.
REPLACEMENT BATTERIES :

L.T. 1/6, H.T 5/.

Obtainable from Stores and Radio Dealers everywhere,

Sofe Distributors in UK. :

H. H. LINTON & CO. LTD.

2, HOLBORN BUILDINGS, LONDON, E.C.I. Jelebhone:

Wireless
World
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Have you heard the
STARTLING

E@@ERS

| CMajestic

‘DUPLITUNE’ suwware RADIO?

R.M. «“DUPLITUNE”
Radio sets a new high
standard of quality repro-
duction. By the incorpora- |
tion' of two exclusive
features in all models, local
transmissions are repro-
duced with a realism that,
even the most critical de-
scribe as «truly startling.”
Ask for a demonstraiion.

MODELS FROM 13} Gns.
to 100 Gns.

Immediate delivery.
Fully  illustrated booklet on
request.

"R.M. ELECTRIC LTD.

Majestic Works, Oaklands Road,
London, N.W.2)  Gladstone 210/

REALISM

% TWO SETS IN ONE

_*“Duplitune "’—a new cir-
cuit which, at theturnofa
switch, converts a Super-
het Receiver to a straight
(T.R.F.) Receiver, thereby
preserving the normally
lost harmonics and over-
tones.

% BRADBURY
CONTRAPHASE

A new method of compen-
sated inverse feed-back,
which provides a measure
of accentuation of the
extreme upper and lower
frequencies. The result

is stavtling vealism. E

REDIOMART™

THE SHORT-WAVE SPECIALISTS

WE CARRY LARGE STOCKS OF ALL TYPES
OF SHORT - WAVE AND COMMUNICATION

EQUIPMENT, INCLUDING AMERICAN VALVES

RADIOMART SPECIAL OFFERS! Fully shrouded Transformers
by America’s largest manufacturer. While they last, all 230 v. 50 ¢y.

T.850Y—350/330 v. 150 m/A. 4 v. B a,, 4 v, 2.5
T.28708--375/373 v. 150 m/A. 6.3 v. 5 a., 2.5 v.
T1J010—390’300v 150 m/A, 2.5 v. 6 a., 2.5 v. 2a Bv 3a. ...
T.7236—3’ 375v 120 m/A. 6.3 v. 4 a., ov Bl ceiiiniiaiina,
T.7000--320/320 v, 80 m/A. 6.3 v. 4a,.v33
ThOZu—J”O/JZO V.80 m/A. 25 v. 64,5 V. 3a.
T,464919—10 v. 4 a., primary tapped 11() 250 v,
. W.379V—440/440 v. 200 m/A. 6.3 v. 8 a. CT, 5 v.
W.308Y— 50/000 v. 200 m/A, 6.3 v, 3a. CT.,,5v.
T1113AB—230 to 110 v. 500 watt auto transformer .
T.2311A—230 v. to 110 v. 100 watt auto transformer .

The foll; chokes are interleaved and i ted.
T7007—250 m/A., 135 ohms. 20-8 Hy., cadmium shrouded ....... 12/6
T7007A—150 m/A,, 250 ohms, 30-12 Hy,, cadmium shrouded .... 12/6

100 m/A., 20 Hy., 500 ohms, unshrouded ... 11
60 m/A., 15 Hy., 250 ohms. 1/11
FERRANTI Meters at less than half price. 3}in, Flush Moving Coil, 10, 25, 50, 100 m/A.»
16/8 each. Latest 2in. Flush Moving Coil, 10, 20, 50, 150, 250, 500 m/A., 12/6. 1m/A.
17/6. Voltmeters 1,000 ohms per volt, 10, 20, 50, 150, 250, 500 volts, 1'7/6, All as new.
HEAVY DUTY Mains Transformer, worth 45/~ 350/350, 150 m/A. 4 v. 2.5 a. C¥
4v.6a., OT, 12/6 ; 300/300 v., 80 m/A,, 4 v. 83 a., €T, 4 v. 2a., CT, 6/6. Movin:
Coil Speaker Transformers power, pemude or [)Lsh pull 1/11 WB Heavy duty d tto
2/11. 8 Energised Moving Coil 1,200 ohms with trans. 6/11.
ANG CONDENSERS with Airplane Dial, § and 80-1. Cost 35/-, Few only. 4/11-
Utility, 7/6. Microdials, 8/8.
PUSHBACK Wue, G yds,, 6d., heavy, 94, Resin-cored Solder, 6ft., 6d, ; Screened Flex
single, 6d. yd. t.wm 94, yd. Assorted Solder Tags, 6d. packet Humdimmers,
6d. each. Centralab pots, all sizes, 1/ ; switched, 2/8; tubular fuses, 2d. Milliam«
weters, 25 m/A, upwards, 5/9.
v ALVES : Reliable replacements for all types, British and American, showing saving
of over 50 per cent.
OUR NEW 66-PAGE MANUAL, packed full of valuable irformati C ication
seceivers, transmitters, ete.,, 7id, post free. .
THE NEW RAYMART CATALOGUE shows dozens of New Short-Wave Cozaponents and
is yours for 1}d. post frec.

TRADE LNQUIRIES solicited for all types of communication equipmen! receivers, ete,

RADIOMART 34, HOLLOWAY HEAD,

G5N1 (Birmingham) Ltd. BIRMINGHAMNM

www americanradiohistorv. com
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ymmonds

W/PATENTS APPLIED FOR)

{Hustration shows
Simmonds SPEED
NUTS used for
fastening the scale

panel in position on
the PYE Baby " Q"

Receiver.

Photogranh by
courtesy of

PYE LTD.

ARE SOLVING MANY ASSEMBLY PROBLEMS IN
THE WIRELESS AND ELECTRICAL INDUSTRIES

ONVENTIONAL threaded nuts and lock washers are becoming things of the past. The modern
SPEED NUT system is revolutionising assembly in every industry. In the wireless and electrical
world, SPEED NUTS are “ zipping " up assembly and saving time and costs. They halve the

number of parts handled and reduce weight.

SPEED NUTS, although so easy and quick to *“ zip ™ on, lock parts together under firm spring tension.  They
absorb any bolt stretch or sinking of the bolt head into a wood or soft metal surface.  They are ideal for use
with bakelite, glass and porcelain which must be held firmly but not under strain.

Wireless and Electrical
Manufacturers and Design-
ers are invited toinvestigate

X L . . . this modern fastening
For plastic products the SPEED NUT SYSTEM is ideal, particularly in knob-to-shaft assemblies, as they method. ‘Our Development

cut out both the grub screw and internal spring method of fastening. Department willbepleased
to collaborate and work out
There is practically no assembly problem SPEED NUTS cannot solve. the most effective designs
to suit your own assembly

A wide range of standard Speed Nuts 1s available from stock for all sizes of machine screws, sheet metal screws, needs.

rivets, and plastic studs. Special types designed to meet individual requirements.

7= SIMMONDS AEROCESSORIES LT?

== GREAT WEST ROAD, LONDON.

Longiers

www americanradiohistorv. com
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». ELUhappy ’lnew—l-pear
" to all Listeners!

It will be, of course, if you see it in with

one of our new -
P E l A driving your amplifier. Start the NEW
; L YEAR right, and make listening in 1940

really worth-while., Just choose your model
from those listed below, and let us know.

ACF 3, A Feeder Unit for A,C. operation, S-valve 3-band unit,

[ : covering 16 to 50 m., 200 to 550 m., and 750 to 2,000 m, R.F, stage
on all bands, employing a low-noise variable mu pentode; triode

heptode frequency changer; single stage of iron-cored LF. of

. - 465 Kes.; double-diode triode as detector/AVC/first audio stage.

2-speed slow motion drive; full vision horizontal scale, calibrated in
frequencies and wavelengths. Magic-eye tuning indicator. Gram.
input, if required. Total H.T. consumption (max.) 50 mA. at
250 volts, Chassis size : 9% x 97 x 3”.

N Price, complete with valves £8.8.0
UF 3. Asabove, but with 6.3 volt, .2-amp. ‘E’ type valves, series
. or paralle! wired .. Price £8.8.0

ACF 4 & UF 4, Asabove, but with coverage 12 to 35 m., 30 to

80 m., 200 to 550 m., 750 to 2,000 m. Chassis size : 113" x 9”7 x 3.

: . Price £8.18.6

ACF 5 & UF 5. Asabove, but with coverage 12 to 35 m., 30 to

U.H.F. RECEIVERS, For the specialised requirements of the Services’ ?,gemi,? ;092'0;3 3T" 200 to 550 m., 750 to %g?coegscgssg
technicians and research departments Webb’s have for immediate delivery . N n=

a series of laboratory-built U.H.F. Receivers and precision instruments Battery models of the above can be supplied to order.

of the utmost accuracy and reliability. One or two examples are noted

below and the fullest information as to the complete range will be forwarded
LIMITED (Gé6JM)

10 responsible enquirers, where neccssary in strictest confidence.
ERSKINE ROAD, LONDON,N.W.3
PRImrose 5435-6

0’0

N AT I ONAL ONE-TEN Covers the immense field

between 1 and 10 metres. Maximum sensitivity, high signal-to-noise vatio,
wide frequency range. Fowr-valve circuit—one tuned R.F. stage, self-quenching
super-regenerative detector, transformer coupled to a first stage of audio which
is resistance coupled to a power cutput stag.. A

HALL'CRAFTERS 5-10 Considered to b. one of

the most outstanding U.H.F. designs. Couvcrs 68mc to 27me (4.4 to 11.1) in
two bands with an unusually high degree of sensitivity and selcctivity.  Price F""'“'“'—M- R- SU PPL' Es
complete, £24.  Special model, 27mc to 84mc, £31 s, .

have the goods you require at the right prices.
NATIONAL HRO i . ) Ali goods brand new and satisfaction is always guaranteed.
, The _cutstanding high-frequency GRAMOPHONE PICKUPS. Now much in demand—get 5ood ones from us, ROTHERMEL
assembly for official purposes. Two preselector stages give exceptional tmage PIEZO-CRYSTAL, Standard 25/6, De Luxe (the finest pickup obtainable), 42/6. New
frequency suppression, weak signal response and high signal-to-noise ratio. Junior Model, 19/8, Heads only for Garrard or Collaro mms (please state which), 25/6
Two high-gain I.F. stages with Litz~wound coils tuned with air condensers. cach. New High-fidelity magnetic type G-, with col. control, 8/11. Heads for ordinary
Many wnusual cireuir deails, 2%-volt A.C. or 6-volt battery. acoustic tone-arms, 4/11. Super-model, 6/6 (magnetic).

BRUSH PIBEZO-CRYSTAL ELEMENTS, for construction of highest-grade pickup, micro-

. . phone, tweeter, cardiaphone, ete. Last opportunity at under half cost, 6/11. These are
B 24in. dia,, fitted stylos,

The latest addition to the HALLICRAFTERS Rang'e MINIATURE P.M. M/COIL UNFES, only 3in. dia. 15 ohms imp. Perfect m/coil mikes or

. . . extension speaker, Final consignment from U.8.A., 11/6 each.
is a new U.H.F. Receiver covering §0mc to 130mec. Ctovt. PLAQUE MICROPHONES, 2}in. dia. Fine carbon shot type with protected carbon
R diaphragm. FExcellent response, 2/-.
Details on request, G.E.C. MICROPHONE TRANSFORMERS. Wonderful offer of their 85/- model, fully

shielded with plug-type terminals. Buitable for all carbon and m/coil mikes, 7/6.
WHARFEDALE M/COIL MICROPHONES., 15-ohms imp. Highly sensitive with plenty
of top response. 4 gns. model for 85/-,
G.E.C. LOUDSPEAKLR COUPLING UNITS (List 19/6), Cormaprising 20 henry choke and
2 mi, condenser in neat metal case with terminals. Assists matehing of extension speakers,
’ I Remarkable offer to clear, 2/11.
PANEL METERS, Accuracy guaranteed. Measure AC and DU with equal aceuracy.

Amperes, 0-1.5, (-3, 0-5 or 0-10, any one §;11. Milliamperes, 0-20, 0-50 or 0-250, any one
l S T R 6/11. Volts, 0-10 or 0-250, either 6/11, These are flush mounting, 2in. dia., black finish,
We have supplied hundreds to Technieal Colleges, Govt. Depts., ete.

L.T. METAL RECTIFIERS (Standard). For chargers, model railways, etc. Delivery
12 volts 13 amps., 10/9.

Webb’s carry full stocks of Taylor Precision Instruments. Three examples §! TRANSFORMERS. Suitable for above rectifiers. Primary 200/250 v. Sec. 22 v. 2 amps.,
from this renowned scries: SIGNAL GENERATOR.—Exceptionally wide 11/6. Orsee, 7-11-15 v. 2 amps. (for 6-volt charging, etc.), 10/6. Also sec. 10 v. 73 amp,,
all-wave range, 100 Kc. 10 46 mc. (6.5 to 3,000 metres). Entirely A.C. mains. for exciter lamps, and other duties, 18/6. Ilundreds of other step-down transformers in

B — stock—please enguire. .
Model 6o, £1i 11 0. VALYVE TESTER.—Accurately checks mutual UNIVERSAL OUTPUT HEAVY DUTY TRAICFORMERS. Exnct  W.W.” specification

conductance of all English, American and Continental valves (from as low as
o.25 milliamps per volt and up to 24 MA/volt) as well as filament continuity,
electrode shorts and cathode leskage. Seventeen holders. Model 43,
£13 2 6. UNIVERSAL METERS. — For quick and accurate measure-
ments of A.C, and D,C, Volts and Amps, Ohms, Capacity, Inductance and
Decibels. Hand calibrated. Strongly constructed and well balanced.
Model 80A (2,000 ohms per volt A.C. and D.C.). £1i il 0.

for low-loss all-ratio matching. 11 ratios from 11/1 to 75/1 with C.T, for push-pull, Response
25 to 10,000 ¢fs. Weight 71 1bs. . (Usually 45/-). Finest possible value, 28/6.

L.F, CHOKES, properiy rated. 20 h. 100 nLa., 100 chms D.C, res., /8. Also 20 h. 60 m.a.,
D.C. res. 50 ohms, 4/11.

BLUE-SPOT ENERGISED M/COIL SPEAKERS, 8in, dia. with transformer. Fd. res,
2,000, 3,000 and 10,000 ohms. To clear last few, ¥/6 each.

ELECTRIC MOTORS. If you have D.C. mains here is an opportunity which will not be
repeated. Brand new ' Century ” 1/4th H.P., 1460 r.p.m., fully enclosed, 200/240 v. D.C.
(List £6). We have 60 only available at 85/~ each, nett cash, carr, for'd. .
PHOTQ-ELECTRIC CELLS. Brand new, boxed, Cetron CE/1. 100 microamps per lumen.
lin, diameter. A professional cell for talkie work and all light control, (Current list
price £4/10{-). 35 enly at 39/6 ecach. (Don’t waste your time and money on doubtinl
second-hand cells.)

MORSE KEYS, Govt. pattern. Fine plated action with silver contacts, Fully adjustable,
on baseboard 6in. x 3iin., .

RADIO INTERFERENCE SUPPRESSORS. Twin choke and .1 % .1 m.f condensef,
Definitely eliminates all interference infroduced through the house mains. Thousands
sold. With diagram, 3/3.

VALVES, To clear overstocks of following types—brand new, Tungsram DDT/13,
Hivac DDT/215, Either, 2/11.

PUSH-BUTTON SWITCHES. Banks of 6 D.P. Switches (Yaxley Type), 2/11.

SLOW MOTION CONDENSER DRIVES. Standard }in, socket and spindle, ratio, 7-1.
Very fine action, 1/-.

IN STOCK, Targe range of high-clasg amplifiers, gramophone motors, transformers of all
ratings. Get our quotabion.

iVI.R. SUPPLIES, 68, New Oxford St., London, W.C.1, Phone : MUS, 2958

Easy Terms available. Fullest information on request.

WEB B Y s 14 SOHO ST.,0XFORDST., W.1
- (Open 9 a.m. t0 6.0 p.m.)
Telephone: Gerrard 2089,

Emergency Branch: 58, Victoria 5t,,
L o N D O N Si. Albans, Herts. 'Phone : 4924

www americanradiohistorv. com



Janvuary, 1940,

PREMIER 1940
HIGH FIDELITY

—PREMIER RADI
| | - —AS USUAL'!

| 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.

3-watt A.C. Amplifier ... £2 6 £3 4 0
3-wate A.C.ID.C. ,, .. £2 6 & £3 4 0
6-watt A.C, » .. £6 2 & £7 ¢ ©
8-10-watt A.C.ID.C,, ... £5 5 0 £6 2 6
§5-watt A.C. N .. £6 14 0 £8 2 6

Black Crackle Steel Cabinet 15/ extra.

Wireless
World -

PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS.

Incorporating the Premier 3-Band S.W. Coil. 11-86
Metres without coil changing. Edch Kit is com-
plete with all components, diagrams and 2-volt
valves. 3-Band S.W. | Valve Kit, 14/9, 3-Band
S.W. 2 valve Kit, 22i6.

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 13 to 170 metres.

Valve Short-Wave Receiver or Adapto

Kit ... e 28
I Valve Short-Wave -Superhet Converter

Kit ... .. 231
I Valve Short-Wave A.C. Superhet Con-

verter Kit ... 2613
2 Valve Short-Wave Receiver Kit . 291
3 Valve Short-Wave Screen Grid and Pen-

tode Kit ... 680

Advertisements 5

-

SHORT-WAVE
CONDENSERS

Trolitul insulation.  Certified superior to
ceramic. All-brass construction, . Easily ganged.-
15 mmid. ... 19 100 m.mfd. ... 23
25 m.mfd. ... 2 160 m.mfd. ... " 26
40 mumfd. ... 2l 250 m.mfd. ... 2/11

PREMIER S.W. H.F. Chokes, 10-100 metres, 9d.
each. Pie-wound, I/ each. Screened, /6 each.
SHORT-WAVE COILS, 4- and é-pin types,
13-26, 22-47, 41.94, 78-170 metres, 2i- each, with
circuit. Premier 3-band S.W. coil, 11.25, 19.43,
38-86 metres. Suitable any type circuit, 21,

UTILITY Micro Cursor Dials, Direct and 100 : |
Ratios, 4/3.

PREMIER MORSE KEYS. Smooth action, 3/3.

| US.A. MAINS

I TRANSFORMERS
| at less than pre-war prices.
! 110 v. 4+ 220 v. A.C.

(;i::u: 32;-325 v. IEO mA. 1 7/6
S5v.2amps. C.T.6.3v.2-3 amps.J EAGH

6/6

EACH
input 100-250 v, A.C, b
Output 300-300 v. 80 mA, }6/11
4y, 5amps. C.T. 4'v. | amp:J EACH

Input 230 v. A.C.
Output 325-325 v. 75 mA,
5v.2amps. 6.3 v.2-3amps. C.T.

@ Beat Frequency Oscillator

® 2-Spread Band-Spread Control
@ A.V.C. Switch

® liluminated Band-Spread Dial

Provision for single wire or Di-pole Aerial.
for 200-250 v, mains (A.C.).

PREMIER 1940

““5v. 5" COMMUNICATIONS RECEIVER

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

@ Send-Receive Switch
@ Iron-Cored IF’s

® Phone Jack

to match.

Receiver, Cé\fhplete with all tubes and Speaker £990

@ Over 4-Watts Qutput

International Octal Valves
Built into Black Crackie Steel Case provicﬁing
complete screening, 10}in, Moving Coil Speaker in separate steel czbinet

PREMIER
BATTERY

CHARGERS
for A.C. Mains.

Woestinghouse Rectification
complete and ready for use.

To Charge :
2 volts at § amp. H 1
6 volts at L amp. . 19
6 volts at | amp. 2218
12 volts at | amp. 2415
6 volts at 2 amps. 3715

PREMIER

Transverse Current Mike.
High grade large output unit.
cycles, Low hiss level. 23/-.

Moving Coi!l Mike.

MICROPHONES

Response 45-7 500

Permanent magnet model requiring no energising.
Response 90-5,200 cycles. Output .25 volts average.

Excellent reproduction of speech and music.

Microphone Transformers.
Suitable for all mikes. Tapped secondaries.
20 and 40 :1; B, 30 and 60 : 1. 616 each,

Microphene Stands.
Bakelite table stand, 9in. ring, 76 each.

Adjustabie Floor Stand,
8in, ring. Chrome finish.

Moving Coill Speakers.
Al complete with transformer,
1616 ; 10in. P.M.s, 2216 ; G.12 P.M.s, 66l-,

Energised Models,

2616,

48i-.

A,

Rola 8in. P.M.s,

Plessy 8in., 2,500 or 7,500 ohm field, 716 ; G.I12

energised, 5916,

YOU MUST HAVE OUR GIANT 1940 ILLUSTRATED CATALOGUE
AND VALVE MANUAL

Special Purchase

“AIR WARDEN"

5-VALVE MIDGET RECEIVERS
for 200-250 v. A.C. Mains

Completely self-contained in
highly polished wood cabinet
12 % 9} % 9 ins. with built-in
Moving Coil Speaker.
Wave range 190-553 metres,
Usual Price. .£6-6-0.

OUR PRICE 55/-
Theldeal‘‘Stand-by’’Receiver.

OVER 100 PAGES.

REPLACEMENT VALVES

FOR ALL SETS
EUROPA MAINS YALVES, 4v, AC Types
A.CHH.L, ACIL, AC.USG., ACIV.MSG.,
A.CIH.P, ACUV.H.P.,, ACP, all 5/3 each.
A.C.H.P., AC /VHP, 7 pin, 7/6. A.C./Pens,
LH., 716; AC.IPXA4, N3; Oct.  Freq.
Changers, 816 ; Double Diode Triodes, 7/6 ;
3i-watt D.H. Triode, 716. 350 v, and 500 v. F.W.
Rect., 5/6. 13 v. .2 amps. Gen. Purpose Triodes,
516 ; H.F. Pens. and Var.-Mu. H.F. Pen., Double
Diode Triodes, Oct, Freq. Changers, 7/6 each.
Full and Half-wave Rectifiers, 616 each.

TRIAD U.S.A. VALVES.
Ve hold the largest stocks of U.S.A. tubes in this

country and are sole British Distributors for
TRIAD High-grade American Valves. All types

.in stock. Standard types, 516 each. All the new

QOctal Rase tubes at &/6 each. 210 and 250, 816 each.

CLEARANCE LINE U.S.A.
VALVES.
U.S.A Types, 24, 30, 35/51,55,56, 57, 58, 71, 85,
2A5,2A6, 2A7, 287, 6A7,210, 250, all 2 for 3i-,

bu.

PRICE

PREMIER RADID GO.

B

ALL POST ORDERS to:

www americanradiohistorv. com

JUBILEE WORKS,
LONDON, E.5 (Ambherst 4723).

GALLERS tfo : Jubilee Works, or 169, Fieet Street, E.C.4 (Central 2833) or 50, High Street,
=" Clapham, S.W.4 (Macaulay 2381). .

167, LOWER CLAPTON ROAD,
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Read what the experts say

The broadcast word remains in

THE LISTENER

Ask your newsagent to deliver it
EVERY THURSIDAY, PBICE 3B,

www americanradiohistorv. com
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WHATEVER circumstances should arise
news and programmes are always available on
a portable battery set. It has its own power
supply and can be used in the Air Raid Shelter,
the kitchen, the bedroom —in fact wherever
you care to take it. '

AMPLE WARNING

Your set will never let you down with-
out warning at awkward momenis if
you fit Exide and Drydex. The Exide
L.T. Accumulator has an indicator
which clearly tells you when to re-
charge. Drydexis the ideal H.T. Battery
to use with Exide, for Drydex lasts so
long and fades so very slowly.

Wireless
Worlad

RADIO ACCUMULATORS AND DRY BATTERIES
‘Still keep going when the
rest have stopped’

The Chloride Electrical Storage Co. Ltd. (Exide and Drydex Batteries), Exide
Works, Clifton Tunction, near Manchester. Also at London, Manchester,
Birmingham, Bristol, Glasgow, and Belfast.

Advertisements 7

McMURDO
SILVER
RADIO

THE 15/17 CHASSIS

Now that real quality reception has been
rendered impossible, a fascinating alternative
can be found in “globe trotting ”’ with a
really hot receiver. In addition to this it
is possible to obtain, under favourable con-
ditions, very good quality indeed from some
of the S.W. transmissions. It is necessary,
however, to have a receiver with a super-
lative S.W. performance, and at the same
time capable of really good reproduction.

Such a receiver is the McMurdo
Silver 15/17 with its sensitivity of
better than one microvolt absolute,
and output of 15 watts, with less
than 29, total harmonic distortion,
feeding into a 12" speaker.

Have you heard the i0m Hams
lately ? Or the American high
fidelity stations on 26mc/s ?
These are coming through
very well just now.

May we send you full
technical details and
illustrations of the
various models?

The ERSKINE

LABORATORIES Ltd
PROSPECT WORKS, NORTH ST.
SCALBY, SCARBOROUGH
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OSSOR ... ...

HIGH VACUUM DOUBLE BEAM

. . . Fuil details of
the COMPLETE RANGE of
COSSOR CATHODE-RAY TUBES,
MAGNETIC and ELECTROSTATIC
TYPES, including the unique
DOUBLE-BEAM TUBE as used in

the above instrument, will be sent

FREE on application.

OSCILLOGRAPH

HIS new Cossor Oscillograph is, irrespective of

price, the most comprehensive instrument of its
type so far produced, and possesses the widest field of
application of any commercial oscillograph at present
available. It has been produced to make the greatest
use possible, with present-day technique, of the dis-
tinctive features and advantages of the Cathode-Ray
Tube in an inexpensive self-contained unit. The use
of the Double-Beam Tube provides a great increase in
the scope and versatility of the instrument without

- affecting its use as a conventional (Single Beam)

oscillograph. This is made possible through the
unique advantage of interchangeability possessed by
Cossor Single- and Double-Beam Tubes.

TheCossor Double-Beam Oscillograph provides the
complete solution of the problem of simultaneous
investigation of two independent phenomena on a
common time axis. It is superior to the electronic
switch method usually employed, not only technically
by reason of the absence of phase delay and frequency
limit, but also on the score of simplicity and cost, as
no additional apparatus is required.

The instrument uses the original Cossor hard valve
linear Time Base, the frequency range of which
extends to beyond 200,000 cycles, and provides
positive synchronisation. The two amplifier valves
used may be arranged to operate either in-
dependently on each Y plate, or in cascade with
either a high gain (4,000) or a wide band-width
(2,500,000 c.p.s.) on one Y plate. In this latter case
the performance more than covers the full video
frequency range requirements of television.
Amongst numerous other features may be mentioned
the frequency compensated amplifier gain control,
automatic brilliancy control of the trace at higher
Time Base speeds, Time Base flyback :
black-out, deflector coils, the pro-

vision of a calibration voltage,
double mu-metal magnetic shielding
and tandem controls. PRICE .

A. C. COSSOR LTD., Instrument Dept., HIGHBURY GROVE, LONDON, N.5

GA8505
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RADIO ROYAL wsran TROPHYS -

SETEVERYONE NEEDS for much more than ORDINARY BROADCASTS

UROPE’S largest press listening post relies on TROPHY &'s for the

world’s news, opinions, short-wave and B.B.C. broadcasts. We have
not illustrated the TROPHY 8 this month but
this 8-valve A.C. Communication Receiver, with _New 2-Stage
RF on all bands and a continuous wave-range of 7 R.F. AMPLIFIE
to 550 metres, is an excellent Radio investment ol
at £13:17-3; Matched P.M. Cabinet Speaker Ol pbeclal, “Pl;;f“‘
costs only 46/3 extra and provides a combination
exactly the same as used at RADIO ROYAL,
TROPHY 6 (ilustrated). A junior A.C.
Communication - type 6é.valve Receiver recom-
mended with equal confidence, Electrical band«
spreading and other refinements. Built-in Speaker, &
Phone Jack. Readyforuse or allA.C, £1o 19.6 2 e nage sUpp
supplies, 200/250 v, 40-100 cycles. 3 t hﬁ‘f“ u?gm"e 9 i

V. ype pentodes

FULLY GUARANTEED. TERMS AVAILABLE. vadk T ol Ac‘owm £7 8- 6

@ Send for Lists.

- Al British. o~ From alf good Dealers. v, 40-100 () supplies, Fully guarantced .
PETO SGOTT co LTD 77, (WM3) City Road, London, E.C.1. Tl : Clissold 9875.
=y 41, High Holborn. W.C.1. el : Holborn 3248, WEST END LONDON demonstrations—call at R, E. M. LTD., 70, Wigmore t.
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UpP IN THE CLOUDS MAYBE—BUT THEY MEAN BUSINESS

Maybe we’re up in the clouds ourselves sometimes. Even idealistic, if you like, about our
trading principles and our loyalty to those with whom we do business. But we cannot help
feeling, as we look back on our many happy associations with some of the most important

concerns in the country, that no one has lost by our upholding those principles. We’re

idealistic, yes ; but when it comes to doing a job we can safely say—<¢ we mean business ,

QUBILIER

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VIiCTORIA ROAD, NORTH ACTON, LONDON, W.3.
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Price One Shilling

E(htorlal Comment

Sets for Active Service

should be given to the production of suitable
broadcast receivers'for the use of members of
the Forces on active service. Although the
typical portable set may be convenient enough for
units, it is often too heavy and bulky for small
groups, and almost always out of the question for
individuals, especially for those who are so situated

’N last month’s issue we pleaded that thought

that they stand most in need of broadcasting for

entertainment, relaxation and information. For
these, few if any of the standardised productions of
the British industry are really practicable; as one
of our querists put it, when writing from France for
information on suitable apparatus, ‘‘ the ordinary
portable would be no more use to me here than a
‘100-guinea radio-gramophone.”

Great interest has been shown in this question of
" the soldier’s set,”” and, in response to our invitation,
a number of readers have put forward views on the
Several of their
letters are printed in the present issue, and a con-
sideration of the correspondence would suggest that
at least two distinct types of receiver are needed ;
one for the larger unit or group, and another smaller
set for the individual or small group.

As one of our correspondents, writing in the light
of experience gained in I1914-1918, points out,
transport of a receiver can generally be “ wangled ”
by a unit, though not by the ordinary individual ;
this is put forward as an argument in favour of the
loud-speaker set, serving a number of listeners.
Another correspondent, with a similar idea in mind,
suggests a two-unit construction, with the second
unit in the form of an amplifier-speaker for com-
munity listening. It seems to be generally agreed
that a simple and robust battery-fed receiver
covering the medium waveband only, and with a

JANUARY, 1940

is at present little choice of British

straightforward three-valve TRF circuit, Would be
the most suitable.

Turning to the lightweight individual receiver, the
problem of reducing weight and bulk to the necessary
extent would seem to be much more difficult than
in the case of the ““ group "’ set. Headphones and
dry-cell valves are agreed to be essential features,
and ideas as to the best circuit seem to be limited
to the standard RF-det-AF three-valve arrangement .
or to the simple regenerative detector, with or
without AF amplification. As so much emphasis is
laid on the need for extreme compactness and
lightness, the simpler type of set would seem to be
more promising, especially bearing in mind the
practical limitations imposed on designers '

Valves for “Pocket” Sets

Valves comprise one of these limitations, as there
“ miniature ”’
types. An example of what can be done with
suitable valves is given in our review this month of
a receiver of American origin which in many
respects provides an answer to the present demand.
Even this receiver, compact and light as it is, does
not represent ultimate possibilities ; according to
an announcement appearing elsewhere in this issue,
an American manufacturer is about to produce still
smaller valves, designed specifically for ultra-
hghtwexght portables, for which a good performance
is claimed with a 45-volt high-tension supply.
With such valves as these there is no need to content
oneself with crude regenerative detector sets.
Whatever circuit arrangements are decided upon
for active service broadcast receivers, there is an
argument for some degree of standardisation ; as a
correspondent points out, it would be a great advan-

81

www americanradiohistorv. com



Wireless
World

tage if replacement batteries and valves were to be
made available through the N.AAF.I. That
institution could hardly be expected to carry in
stock a number of different types.

Illicit Transmitters

Post Office Precautions

HREE orders made under the Defence Regula-
tions will enable the Postmaster-General to
exercise more cffective control than hitherto over
wireless transmission in and from this country.
Very little publicity has been given to these Orders,
but their provisions are so wide that a large number
of our readers are likely to be affected ; all should
make themselves familiar with the salient points

which are summarised elsewhere in this issue.

Perhaps the most important clauses are those
relating to the acquisition or supply of certain
apparatus capable of use in a transmitter. Without
a permit no one may. “ sell, purchase, let, hire,
supply, dispose of, acquire or distribute " any of the
apparatus enumerated.

Of the various items coming under this ban, the

“inclusion of “ electronic valves capable of an anode
dissipation exceeding 10 watts ~’ has provoked most
criticism and discussion. At first sight this would
seem to apply even to the 350-0-350-volt power
rectifying valves used in so many standard broadcast
receivers. But, although these rectifiers actually
dissipate over 10 watts, we understand that they
are not considered as valves for the purpose of the
Order. However, many output valves of the type
used in quite modest sets do come within the scope
of the Order, and so it is now forbidden either to
buy or sell replacements without a permit.

Other items in the list do not call for special
comment, although the inclusion of ““ spark coils,
quenched and rotary spark gaps’ may raise a
smile. It is good to see that there is no mention
of morse keys, and so no obstacle is placed in the
way of those of our readers who are trying to increase
their usefuiness by learning the code.

The foregoing remarks, it should be emphasised,
apply only to the ** acquisition and supply.” order,
which presumably does not affect those who already
have in their possession any of the items enumerated.
Another Order forbids the possession, without a
written permit, of any kind of wireless transmitter,
transmitter-receiver, or ‘‘ components capable of
being assembled to form such a wireless transmitter.”
This last presumably refers to complete sets of parts,
and so will not affect amateur transmitters who have
already surrendered vital components. Former
transmitting amateurs, and those who, but for the
outbreak of war, were intending to apply for a
licence, may well find that they are in. possession
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of sufficient apparatus for the assembly of a complete
transmitter. Those who are-in this position should
lose no time in applying for a permit or else
surrender the apparatus.

It is clear that the Orders to which we have
referred will place additional obstacles in the way
of the illicit transmitter, and so all wireless men will
cheerfully face the slight inconvenience caused by
their operation. While on the subject, we may
perhaps point out that those readers who think they
have heard suspicious transmissions should com-
municate with the Post Office authorities—and not
with us, as some of them have done. Some of the
transmissions reported are, within our knowledge,
quite legitimate ones, and those who are not quite
sure of their ground are less likely to waste the
time of the authorities if they confine their reports to
suspicious signals which appear to emanate from
their immediate néighbourhood.

Wireless Men on Service
An Appeal for Comforts

LL our readers will naturally be favourably
disposed towards an appeal issued by the Royal
Signals Comforts I'und, as the Corps on behalf of
which it is made includes a large proportion of
wireless men. At the instigation of the representa-
tive Colonel Commandant, Brigadier H. Clementi
Smith, a central committee has been formed for the
purpose of collecting goods and distributing them.
The subscription list has been headed by a most
generous donation from H.R.H. the Princess Royal.-
Donations in cash, or gifts of helmets, mittens,
scarves, magazines, etc., will be gratefully received
by the Hon. Secretary and Treasurer, Royal Signals
Comforts Fund, at 935 Belgrave Road, S. VV
Parcels marked ‘ Comforts Fund” may also be
delivered before noon each day at the following
addresses : 1, Laverton Place, Courtfields Gardens,
London, S.W.5, and 18, Trevor Place, London,S.W.1.

Commerecialising SW Broadcastlng
A Regrettable Change

ANY of those who are regular listeners to the .
American short-wave stations will deplore the
decision by one of the great networks to com-
mercialise its international service by including
advertisements in the programmes.

In her position as a powerful neutral ‘nation,
America has special opportunities for rendering
service to the world, and her short-wave broad-
casters have risen mnobly  to. the occasion. But
constant ‘reminders that their motives are not
entirely altruistic may tend to lessen the feelings
of gratitude at present entertained towards them.

JANUARY, 1940
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- Probe Valve Voltmeter

DESIGN

OF A COMPREHENSIVE BUT SIMPLE TEST INSTRUMENT

By HUMFREY ANDREWES AND F. A. LOWE

O the service engineer or serious experimenter a
voltmeter is a very necessary and useful instru-
ment. Many problems can often be solved much

more quickly and with far less mental effort if the volt-
ages in a radio receiver can be easily ascertained. But
it is, of course, essential
that the accuracy of the
voltmeter should be
reasonably good, and that
it should be mechanically
and electrically robust, and
easy to handle. Most im-
portant of all, however, is
that its connection to the
points across which the
voltage is to be measured
should not appreciably
alter working conditions.

The misleading results given by the use of a relatively
low-resistance voltmeter to measure *the anode voltage
of a valve in which- the total anode resistance is high
is a matter of common knowledge. It forms, however,
a typical example of the

trouble.

voltage readings,

In this article is described a valve voltmeter
which can be built without a great deal of
It includes the novel feature that
the rectifying valve is built into an electric
torch case, and attached to the main instru-
ment by a multi-wire flex; the actual valve is
thus able to be used as a probe when taking
the
trailing grid leads being avoided.

it is desired to check the gain of the RF or IF ampli-
fiers, check the alignment of band pass circuits, or
measure the input to the first AF stage, a really high
impedance meter is essential so that the circuit may
not be disturbed by the introduction of the measuring
instrument. Again, for
most of such measure-
ments, not only must the
input impedance be high
over the audic frequency
range, but also, nowadays,
at the ultra high frequen-
cies used for television.
Where such a meter is used
for measurements on the
radio frequency circuits in
a receiver, even if the DC
resistance of the input cir-
cuit is high, the shunt capacity across the input terminals -
must also be low. Long leads from the instrument to
the receiver may also cause trouble, as they will increase
the shunt capacity and may also cause instability in
the receiver.

disadvantages of

necessity of making sure
that the instrument used is
suitable for the measure-
ments to be made. With
the ordinary DC and AC
voltmeters available in
most service departments,
only a limited number of
tests can be made. Usually,
the receiver under test
must be treated as a whole,
and individual measure-
ments on the gain of the
different parts are difficult,
if not impossible, to ob-
tain. This means that it
is sometimes difficult to
isolate the gaineof the IF
from that of the RF or
even' the AF amplifier.
Under such conditions loss
in the sensitivity of a re-

With a view to overcom-
ing some of the difficulties

encountered with the
““Cheap Valve Voltmeter *’
referred to above, the

authors have designed the
voltmeter to be described
below. In the design the
following points were kept
in mind. In the first place
the input impedance was
to be of the order of six
megohms. In the second
place it was thought desir-
able to make the voltmeter
a direct reading one, if
possible, using as an indi-
cating instrument a o-1
mA DC meter. To obtain
a reasonably linear scale a
diode circuit was selected.
Thirdly, it was desired to

ceiver may take some
considerable time to trace.

In the issue of The Wire-
less World for May 4th,
1939, the authors described, under the title of ‘“A
Cheap Valve Voltmeter,”” an instrument which was
simple and inexpensive to make, and had many uses.
The impedance of this meter was, however, rather lowon
the low voltage ranges, and could not be used for many
tests on a modern radio receiver. Where, for example,

JANUARY, 1940

The completed valve voltmeter

o

obtain a full-scale deflec-
tion with an input of 1 volt
RMS, the sensitivity being
artificially reduced when
greater inputs were to be dealt with.

- If, however, a diode alone is used, it is obvious that
the conditions are impossible. The difficulty might have
been overcome by using a very sensitive galvanometer
instead of a 0-1 mA meter, but such instruments are
very expensive and not mechanically very robust. It
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Frope Valve Voltmeter—

was therefore decided to employ a triode as a DC ampli-
fier after the diode circuit, and a simplified form of the
circuit is shown in Fig. 1. The AC voltage to be

measured is applied across the resistance Ri1, which
© i3 about six
megohms. The

diode V1 rectifies
the AC voltage,
and a DC volt-
age is produced
across the con-
denser C1. The
triode V2 is
biased to a suit-
able point on its
characteristic, so
that the positive potential across CI causes a rise in the
anode current of V2 without causing grid current to
flow. The grid leak Rz is also about six megohms, and
completes the DC circuit of the diode. We now have a
circuit of high impedance input in which the rise in
anode current of V2 is proportional to the AC voltage
applied to Rx. If we then choose a suitable valve for
V2 and work it on the straight por-
tion of its curve, a reasonably linear
scale will be obtained.

Let us now consider the practical
application of such a circuit under
the conditions laid down above, In
the first place, we want to use a
o-1 mA meter to measure the change
in anode current of the valve Va,
and, if possible, arrange so that a

Fig. 1.—The fundamental circuit of the
meter.

World

nately, the scale is not perfectly linear, due presumably.
to the slight curvature of the valve characteristic. It
will be seen, however, from the calibration curves given
later, that the error is not very great, and that over at
least the upper portion of the scale of the milliammeter
the readings may be taken direct to within 10 per cent.

Practical Points of Design

As the diode heater voltage is four and the triode two,
it is convenient to use two 2-volt cells in series, and
utilise one of these for the negative bias on the triode.
One other point may perhaps be mentioned at this stage.
It is well known that with a diode circuit of this type
without any AC voltage applied across the resistance Rz,
a small current will flow round the circuit through Rz-
and Rz due to the space charge in the diode. - This cur-
rent will produce a small positive potential across Rz,
and necessitates a slight increase in the setting of the grid
bias potentiometer to obtain the correct negative bias
on the grid of Va. ;

We now have a meter having a range of o-1 volt AC;
and must consider the question of extending the range of
the meter. The DC potential developed across Rz is
. proportional to the AC voltage ap-
plied to the resistance Rz, and it
follows, therefore, that if Rz is made
into. a potentiometer, as in Fig. 3,
any AC voltage reading can be
obtained up to the maximum safe
AC voltage which may be applied
to the diode, which in this case is
about 200 volts,

We thus arrive at the complete

1 mA reading represents I volt RMS
applied to the terminals of our volt-
meter. If the valve V2 were biased
practically to cut off, and its charac-
teristics were such that a T mA rise
in anode current was obtained, we
should be working it on a very non-linear portion of its
curve. If, however, we work farther up the curve
at, say, 2 mA, and then balance out the standing anode
current through the meter, so that it only reads the

change in anode current, we get a far more satisfactory

arrangement. Such a circuit is shown in Fig. 2.. To
adjust the milliammeter to zero, the current through R3
with no AC voltage applied must equal the steady anode
current. This may be done in two ways. Either I3
must be made variable, or, as was found better in prac-
tice, the grid potential must be made variable so that,
after finding a suitable value for R3 (about 750 ohms),
the anode current is always the same when the milli-
ammeter reads zero. -

Such a circuit was, therefore, tried out experiment-
ally, and it was found possible by careful adjustment of
the circuit values to obtain a T mA change in anode
current of the valve V2 for 1 volt RMS applied across
Rr1. The valves chosen were, for V1 a Mazda television
dicde type D1, and for V2 a Marconi type LPz. It is
necessary to use a triode having a high mutual conduct-
ance, and a number of different types were tried out
before the required sensitivity was obtained. Unfortu-
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Fig. 2.—By balancing out the standing

anode current as shown here, it is

possible to work on a more favourable
part of the valve characteristic.

design, the circuit of which is shown
in Fig. 4. In order to obtain the
advantage of the use of the D1
diode, which was, of course, pri-
marily designed for television pur-
poses, and has, therefore, a very
low self capacity, the meter is divided into two parts. The
diode and its associated components were mounted in
a metal cylinder, on the top of which was a well-insulated
terminal. ~ An earth terminal was mounted on the side
of the cylinder '
so that the earth
connection might
also be made as
short as pos-
sible.  The tri-
ode, milliam-
meter and other
components were
mounted in a
separate meta)
box, and the
two units con-
nected together
by a length of
flexible metal
tubing. In this way it is possible to connect the volt-
meter to the circuit, at the point where the voltage is
to be measured, with extremely short leads. The general

A
e

Fig. 3.—Different voltage ranges are
obtained by adjusting the potential
divider R2.
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Probe Valve Voltmeter—

view of the voltmeter constructed by the authors is
shown on page 83. A second view showing the meter
connected to a commercial radio chassis illustrates the
advantage of the flexible tube and diode ‘“head.”” This

type of instrument has sometimes been called a ‘‘ goose-

I

neck” or a ‘“probe’” voltmeter for obvious reasons.

In designing an instrument

individual requirements will

of this type it is obvious that

World

was as short as possible. When the voltmeter is used
for very high-frequency measurements the case may be
removed to reduce the self capacity, and a connection
taken direct to the anode of the diode. Two condensers
are connected between the cathode of the diode and
earth, one being.a 0.1 mifd. and the other in parallel
with it being a 0.0005 mid. ceramic for use on very high
frequencies.

As the condensers Cr and Cz are mounted in the diode
head, the leads in the metal tube only carry DC poten-
tials, and so no special care need be
taken to keep the capacity between
the wires low, but the lead connected
to the cathode of the diode must be
well insulated, as the leakage path on
this lead must be high compared with
six megohms, the value of the triode
grid potentiometer. In the early ex-
periments poor insulation on this
lead was found to reduce the sensi-
tivity of the instrument consider-
ably. The value of the grid bias
potentiometer is not important. In
the caption to Fig, 4 are shown the

Fig. 4.—The actual circuit em-

values of the resistances, and also
how the values were obtained from

ployed in the completed meter.
Resistance values are as follows :
Ri1, 6 megohms, } watt type ; Rz,

standard resistances by selection.
The -adjustment of these resistances

5 megohms (2 megohms in series with
3 ‘megohms) ; R3, 0.6 megohm (0.1
megohm in series with 0.5 megohm) ;
R4, 0.3 megohm (0.5 megohm with
2 megohms in parallel) ; Rs5, 70,000
ohms (50,000 ohms in series with
20,000 ohms) ; R6, z1,000 ohms-
(20,000 olims in series with 1,000
ohms) ; Ry, 750 ohms (500 ohms in
ser’es with 200 ohms and 50 ohms),
1 watt type ; RS, 10,000 ochms poten-
tiometer. Other components are :
Condensers : C1, 0.1 mfd., paper type ;
€2, 500 puF, ceramic type ; C3,1 mid,,
paper type ; Valves : Vi, Mazda Dx ;
Vz, Marconi LP2. Switches : 51, 5-way
(Bulgin) ; Sz, double-pole QMB
(Bulgin). Meter : o-1 mA DC milliam-
meter (Weston.)

modify the design, and it is not,

* therefore, proposed to give full work-
ing details, but rather to show the
general arrangement and indicate
the various points over which special
care must be taken by those who
wish to build the voltmeter.

In the case of the instrument
actually constructed by the authors
and shown in the photographs, an
electric torch container was used to

and also the value of R%, the meter
backing-off resistance, will be given
later.

One other point requires careful
insulation, and this is the range
switch S1, as the slider is connected
to the grid of the triode. A large

house the diode ‘““head.”” The D1

valve holder, resistances, and con-
densers were mounted on the cap
which normally screws on the bottom
of the torch. The input insulator was mounted on the
end of the cylindrical case, which had been cut off to a
suitable length so that the lead to the anode of the diode

JANUARY, 1940

The ‘“ probe ”’ is here shown being applied to a receiver under exam‘nation.

hole should be made in the metal case, and a very good
quality insulation bush used. The switch Sz i1s a
double-pole one, as it is necessary to disconmect both
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FProbe Valve Voltmeier — ; )
sides of the accumulator. In the case of the meter
shown in the photographs, the batteries were also in-
cluded in the main case for the sake of compactness.
If it is preferred, a flexible lead may be brought out
or terminals mounted for external batteries to be used.
A small 45-volt HT battery is used, and although small
variations are permissible the stated voltage should be
adhered to fairly clesely.

One important feature of this design is that the meter
may be calibrated at 50 cycles and will still hold its
calibration up to 45 megacycles. Thé instrument de-
scribed was calibrated against a standard Avometer, and
subsequently checked against an expensive laboratory
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Fig. 5.—The actual dial readings obtained on the various
ranges are given above.

vilve voltmeter on a television receiver. The accuracy
was found to be quite gocd. Checks were also made
at approximately 1 megacycle, and also on lower fre-
quencies.

Calibrating the Meter

The method of calibration and adjustment was as
follows: The 4-volt heater winding of an ordinary mains
transformer was used as a source. As the 1I-volt read-
ing on the Avometer is rather low on the scale, the
transformer winding was connected to an amplifier with

a low impedance output transfermer so that any voltage -

from o to 10 volts could be readily obtained. A high-
_resistance potentiometer was connected across this
output, and the slider connected to the valve voltmeter.
The potentiometer was then set so that one-tenth of the
output voltage was applied to the valve voltmeter. In
this way the calibration could be made down to 0.05 volt
Adjustments were now made until a full-scale reading
of 1 mA was obtained on the valve voltmeter for 1 volt
AC applied.
The sensitivity is largely controlled by the value of
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R7 and the grid bias potentiometer R8. In the case
of the instrument described, the value of R was found
to be 750 ohms, and in this case R8 was adjusted to
practically the full bias position. With different samples
of triode this value for Ry may vary slightly, but the
adjustment is quite simple. To adjust the values of
the resistances of the range switch, the following pro-
cedure should be adopted. If the instrument is made
up with standard resistances as shown in the resistance
table, the values may then be adjusted to give the
correct maximum readings for each scale. This may
be most easily done by adjusting the highest voltage
range first and then the next, as small alterations in the
values of R6 and R3 will not appreciably affect the
other ranges. To obtain the higher voltages for calibra-
tion the high impedance output of the amplifier was
used, no potentiometer being necessary as the calibra-
tion was taken direct from the Avometer readings. In
Fig. 5 are shown the calibration curves of the voltmeter
so obtained.

- Modifying the Design

The use of an amplifier as described is not, of course, .
essential, and various other methods may be employed.
It should be noted that the curves should be used to
obtain accurate readings, particularly at the lower end
of the scale, but that above 0.5 scale reading the various
readings will be sufficiently accurate for many purposes.
As the scale tends to open out at the bottom, quite
accurate readings down to 0.05 volt can be obtained,
a feature which does not apply to many types of valve

READINGS FOR CALIBRATION CURVES

VOLTS
Scale : :
Reading of 1 volt b volt 10 volt | 50 volt | 200 volt

Milliammeter | range range range range range
1.0 1.0 4.9 10.25 52.0 210
0.9 0.895 4.42 9.3 47.5 190
0.8 0.81 3.98 8.3 42.5 170
0.7 0.72 3.5 7.35 37.5 150
0.6 0.636 3.05 6.3 32.0 132
0.5 0.545 2.58 5.35 27.5 111
0.4 0.46 2.10 4.35 22.5 90
0.3 0.366 1.6 3.3 16 68.5
0.2 0.275 1.12 2.3 11.3 47
0.1 0.17 0.65 1.25 5.6 24
0.03 0.12 0.35 0.7 2.8 11

voltmeter. The time constant of the meter will be found
to be reasonably good, as the meter comes to rest very
quickly. This is another important feature, as with
many quite expensive laboratory instruments quite an
appreciable time must clapse before a reading can be
taken. ' v

In conclusion, the authors feel that the construction
of such an instrument as that described will well repay -
the little patience which is necessary, and that the
instrument will prove a valuable addition to existing
equipment, more especially for service work on broad-
casting and television receivers.

JANUARY, 1940
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TRAINING THE R.AJF. VOLUNTEER RESERVE

By ‘ SENTINEL "

EGULAR wireless operators in the R.AF. have a

thorough and comprehensive training at one or

other of the electrical and wireless schools, but
these are unable to cope with the demand during hos-
tilities, and supplementary civil schools have had to
be set up.

Training wireless operators in wartime is not radically
different from the same thing in peacetime, although the
restrictions on the radiation of signals present some-
thing of a problem regarding advanced training. The
elementary training is.the same under all conditions,
consisting chiefly of alternate periods

ducing men of the required standard in the shortest
possible time, was prepared some months ago by the
responsible authorities. The time allowed to produce
the results is not long, and has been declared much too
short by many. Nevertheless, the attempt is being
made, and the indications so far point to a successful
outcome.

The creation of a civil wireless school, working
against time under present-day conditions, presents
something of a problem. Premises have to be secured,
and modifications amounting almost to rebuilding have

of morse instruction and lectures on
electrical and radio theory. Practical
demonstrations of electrical pheno-
mena are a useful method of main-
taining interest in a somewhat dry .
subject, especially if a few sparks
can be conjured forth.
The requirements now are for men

with average intelligence who can
send and receive morse intelligibly at

At a Civil Wireless School. Instruction
in the principles and practice of wire-
less. ..

. . alternates with periods of coaching

in morse code transmission and recep-
: tion.

to be carried out in the briefest
possible time.

Rooms for signalling instruction
have been created out of stables;
lecture rooms from garages. Build-
ings have been transformed intern-
ally, by  co-operation between

a speed of 20 words a minute. They must be
thoroughly conversant with military procedure and
regulations (which are more complicated than those
set forth in the P.M.G. Handbook), and well grounded
in the principles of wireless, bhesides knowing how to
manipulate, to the best advantage, the various types of
equipment likely to be met. Attention has to be paid to
visual signalling, both semaphore and Aldis lamp, to
meet Service needs. ’

An intensive course of training, with a view to pro-
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builders, joiners, electriclans and
radio staff. Desks were wired for buzzer practice whilst
construction was proceeding, and hammer noises pro-
vided a background of interference worse than engine
noise. In one special instance three weeks elapsed from
notice of imminent arrival of trainees until the schocl
was working smoothly with a full complement of lec-
ture rooms and demonstration labs.  The trainees
arrived two days behind the aforesaid ‘‘imminent”’
notice, and as the two days were Saturday and Sunday
there was little time for preparation. During the in-
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Civil Wireless Schools—

terim period, from ‘“arrival’’ until ‘‘school ready,
the classes were held in a local hotel, with a minimum
of discomfort to guests or staff. The hotel ballroom was
partitioned off into classrooms by wusing draught-
screens, and dining-rooms and lounge were pressed into
service.

Portable blackboards were set up, and a number of
valve oscillators with loud speakers quickly constructed
and made to give tongue, while staff recruiting was pro-
ceeding. By the time that the trainees had been pro-
vided with billets, the hotel rooms were ready for

ER]

days of the war. However, the difficulties were sur-
mounted and the necessary equipment, sufficient to
provide full instruction for several hundred pupils,
obtained and installed. In order to equip the demon-
stration rooms, resort was made to low cunning. The
argument used was that the trainees should be made
familiar with the appearance and performance of the
various bits and pieces that go to make a wireless set,
whether transmitter or receiver. As one coil, con-
denser, resistance, battery, etc., looks much the same as
another and the proper one not being available, we must
use the other. We are well satisfied with the results.
Junk dealers provided the answer

The functions of the various comgponents of trans-
mitters and receivers are explained, and finally ...

. .. the more advanced students are given opportuni-
ties to manipulate the controls of working apparatus.

lectures. Card and dining tables were laid to-
gether to make buzzing tables for groups of eight
to ten trainees.

The first trainees arrived at g a.m. on Mon-
day. The first wireless lecture was delivered,
through a dance-band.amplifier, simultaneously
to all classes at 1.30 p.m. the same day. Total
audience was several hundreds, and notes were
duly made of interesting points. After a lecture
of 1} hours, buzzing was started, and the tem-
porary school was working. An instructor was -
allotted to each class, and work proceeded fairly
smoothly until better. quarters were ready.

Meanwhile, a local estate had been requisitioned,

and workmen quickly made conversions. What had
been the staff quarters, with stables, garages, work-
shop and courtyard, were converted into a complete
“school unit, with eleven full-sized class-rooms and three
demonstration laboratories.

Owing to more pressing requirements it was not pos-
sible to obtain any Service apparatus. Large quantities
of morse keys, telephones, stationery, etc., had to be
purchased locally, and this was difficult in the first tew
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at a most reasonable cost. The assort-
ment provided was full and varied.
We obtained such widely varied items
as hot wire meters (as well as other
types of meters) and an induction coil
that gives an 8 inch spark. ¥lectro-
magnets, Leyden jars, transformers,
etc., were obtained in sufficient quan-
tities at a price to delight any radio
fan. We even obtained a good work-
ing goniometer and an excellent
“armature.
The principle followed in the in-
struction is to avoid mathematics
absolutely. Nothing outside simple

arithmetic has been allowed to enter the syllabus, and
demonstrations follow lectures as closely as possible.
We have now three complete ingtallations in use which

were never intended for such use. They provide excel-
lent instruction in basic principles, and in tuning, until
more specialised equipment can be obtained. Direction
finding has not been overlooked, and a local joiner has
made us two.good frames.

The trainees take a very great interest in their work
and their social life has not been neglected.

JANUARY, 1940
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Amplification by Impact

DEVELOPMENTS IN ELECTRON MULTIPLICATION

HE electrons which form the
discharge current through an
ordinary valve are supplied

from a heated filament or cathode ;
hence the name thermionic which

comes from the Greek word
thermos, meaning warm. In the
electron-multiplier, on the other

hand, the working current is built
up of ‘‘secondary’ electrons,
which are produced by bombarding
a cold cathode with primary
electrons.

All matter, as we know, is made
of atoms, and these, in turn, con-
sist of electrons which rotate in more
or less fixed orbits around a central
nuclens.  If we had a sufficiently
powerful microscope to observe
what happens when a free or prim-
ary electron is projected against an
apparently solid target, we should
see that it ends its flight by plung-
ing—not against a truly solid sur-
face but into a seething mass of
““atomic electrons.”” . The effect of
the impact varies according to the
composition of the target.  If the
latter is a fluorescent screen, as, for
instance, in a CR tube, the colli-
sion is followed by a momentary
flash of light.  The reason is that
the projected electron jerks one of
the atomic electrons out of its usual
orbit, and with-
out knocking it

INGIDENT RAY OF LIGHT

pond. But electrons set free in this
way do not necessarily fall back
whence they came, under the force
of gravity—as do drops of water.
If there 1s an electric field of force
in the mneighbourhood, they are
attracted by it and will flow along
the positive gradient of that field.
Similarly, a magnetic field can be
used to herd the electrons together
and make them move in a given
direction as a compact beam.

The production of secondary elec-
trons by impact has been known for
a long time, but it is only recently
that we have learned how to use
electric and .magnetic fields for col-
lecting the liberated electrons and
controlling their subsequent move-
ments systematically.  One result
is the development of the electron-
multiplier—a type of amplifier in
which a stream of electrons is pro-
jected from one ‘‘cold ’’ cathode to
another—in regular succession, pro-
ducing fresh electrons automatically
at each impact.  The new tube
possesses qualities which rival those
of the valve, both as an amplifier
and generator of electric oscilla-
tions and as a highly sensitive
relay.

Recently, too, specially sensitive
materials have been found which
are capable of
producing an un-

completely away usually copious
from the nu- emission of
cleus, causes it [N\ N\ /R /N /08K secondary elec-

to lose a certain

7 \\ ,{,//{/}" %@{

trons when bom-

“

amount of =2 barded A
energy. In this “target’”’  elec-
particular  case ) Wl trode coated
the energy so 7™ with casium-
liberated 1s im- Fig. 1.—Simplified diagram showing silver-oxide, for
mediately co n- the prmcxplesogel.ectron multiplication instarice, will
verted into a y impact. liberate from ten
“photon’’ or bundle of light- to twelve secondary electrons for
waves. every high-speed primary electron

In the case of certain metals,
however, the force of the impact is
sufficient to break the bonds of the
metallic atom, so that one or more
of its electrons are ‘‘splished out”’
into space, like the drops of water
thrown up when a stone falls into a
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that strikes against it.
multiplier, fitted with such targets,
gives an amplification of over ten
million to one—or an output cur-
rent of ten cmperes when excited by
the light received from a candle
several feet away. Even when bom-
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A six-stage:

barded with
slow - moving
electrons, cor-
responding to
twenty © volts
or less, the
emission-ratio
of a casium-
silver target is
of the order
two to one,
so that the

This photograph,
supplied by

Science Museum,
shows one of Dr.
Viadimir Zwory-
kin’s early elec-
tron multipliers.

multiplier can
now be used
with com-
paratively
low values of
HT supply.

Fig. 1 illus-
trates the
operation of
the standard form of muitiplier, in
which a series of cold targets or
cathodes 2—8 are arranged ‘in
pairs along the length of the tube.
The first cathode may be heated,
if it is desired to start with a liberal
supply of primary electrons, or it
may be a cold electrode coated with
a light-sensitive material.  The
other target electrodes 2—8 are
covered with a highly-emissive coat-
ing, and carry progressively-increas-
ing positive voltages.

Stage-by-Stage Multiplication

A ray of light projected on to
the first cathode releases electrons
by photo-electric action. These are
attracted by the positively-charged
target 2, against which they strike,
releasing secondary electrons which
are in turn attracted towards the
more positive target 3. And so the
process goes on, every electron
“multiplying *’ itself at each suc-
ceeding stage, until the amplified

89



Amplifieation by Impact—
stream is finally collected by the
anode A.

In the schematic arrangement
shown, some of the free electrons
would, in practice, succeed in travel-
ling straight along the centre of the
tube towards the anode A without
making impact against each of the
targets in turn, and so would fail to
contribute their proper quota to the
output.  To prevent this, the tar-
gets can be arranged in the same
plane, as shown at 1—j5 in Fig. 2,
a combination of electric and mag-

netic fields of force being used to

force the electrons to ““hop’’ from
one target to the next in regular
succession.  As before, the targets
I—5 carry progressively increasing
positive charges, the static field of
force so created being reinforced by
that from an upper set of accelerat-
ing electrodes 2A—06A. The latter
~ are biased so that the voltage on 2A
is equal to that on target 2, the volt-
age on 3A is equal to that on 3, and
so on. In addition, an external
winding (not shown) produces a
magnetic field in a direction at
right-angles to the main axis of the
tube, e.g., downwards through the
plane of the paper.

Deflector Action

Under these conditions, electrons
leaving the cathode are first
attracted towards the accelerating
electrode 2A.  When they reach the
half-way point, however, they are
bent to the right, along the axis of
th: tube, by the action of the mag-
netic field from the external wind-

Wireless
‘World

plates are placed opposite to each
other, and are connected across an
external tuned circuit. Placed mid-
way between the targets is a ring-
shaped anode, which carries a posi-
tive voltage and normally allows a
free passage to the electron stream.
When a ray of light is directed on
to one of the targets, some electrons
are released and are drawn forward
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Fig. 3.—A recent cCevelopment in
“ zig-zag '’ multipliers.

by the positive voltage on the ring-
shaped anode. Owing to the speed
at which they travel, they pass
straight through the ring-shaped
anode and reach the opposite target,
which, at that precise moment, is
made positive by the voltage built
up across the external tuned circuit.
The secondary electrons produced
by this first impact are then at-
tracted back by the ring-shaped
anode, and again pass through it
to reach the first target, where they
liberate more secondary electrons.

In this way the

pmr
-

ing. They then
come within 4
reach of the oal  aa

positive voltage
on target 2, /

downwards

oscillating
stream is rapidly
built wup, until
the point comes

anode begins to

Y
and are attracted —’- -
|

to strike against
it.  The same
process occurs af
each successive
stage, so that the
discharge stream passes from one
target to another in regular succes-
sion along the dotted-line path,
being multiplied, as before, at each
successive 1mpact.

In another well-known type of
multiplier a single pair of target

go

Fig. 2.—Showing how ths electrons

are made to “hop”’ from stage to

stage in between targets mounted in
the same plane.

plified current.
Fig. 3 shows
one of the latest
forms of multi-
plier which, in some degree, com-

-bines the features of both the types
previously mentioned. The novelty -

of this construction lies partly in the
conical arrangement of the target
electrodes 1—5, and partly in the
use of a similarly shaped ‘‘accelera-
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when the ring-

collect the am-

ting”’ grid G. The latter attracts
the secondary electrons released
from each target and speeds them
on their way towards the next target
along the path indicated by the
arrows. '

In this particular case the initial
stream of primary electrons is sup-

‘plied by a heated cathode C. As

they emerge they are attracted
through the positive grid G towards
the first target 1, which, like all the
other targets, 1s coated with a
highly - emissive ~ material.  The"
secondary electrons produced by the
first impact are then drawn away by
the grid G towards the second and
more positive target 2, the process
being repeated at each of the suc-
cessive stages 3, 4 and 5 until the
amplified current finally reaches the
collecting anode A.

The grid G prevents the forma-
tion of any space-charge likely to
clog either the emission or the free
movement of the liberated electrons,
whilst the conical shape of the elec-
trodes provides a longer path for the
stream as it passes from stage to
stage, so that more space is made
avallable for the electrons as they
increase in number.

Ch;i)m N—gws

Croydon Radio Society

Headquarters: St. Peter's Hut, Ledbury Road,
South Croydon, Surrey.
Meetntn%s 1st and 8rd Thursda ays in the month
A p.m
Hon Sec.: Mr. E. L. Cumberﬁ
Road, South Croydon, Nnm
.Meetin% will, temporarily, be
instead of we(klv. On  November Sth Mr.
Stuart Davis demonstrated lis new quality
gear, including a 50-watt amplifier, a Wireless
World tone control unit, and a contrast ex-
pander. Mr. Davis also gave a demonstration
of home recording. On December 6th Mr, R. W,
Gilpin lectmed on ** Recording- and Reprodm
tion on Film.” The next meeting will be at
8 p.m. on Thuredm January 4th 1540, when
Mr. P. G. A. Vowh is giving a lecture and
demonstr atron

Surrey Radio Contact Club

Headquarters: 79, George Street, Croydon,
Hon, Sesc.: BMr., S. A, \Imle}, 22, 0ld Iarlewh
Road, Selsdon, Surrey.

The \memher meeting was devoted to a talk
by Mr. L. C. Blanchard on ““ The 28 Mega-
cycles Band.” It was resolved to have the
annual “ Hamfest ” as usual, the date fixed
being December 15th., The club are now pub- -
h\hmg their own monthlv magazine entitled

CQR.X.Y The price is tlnctpenm

Ashton-under-Lyne and Districi
Amateur Radio Society
Headguarters: 17a, Oldham Road, Ashton-under-
Lyne, Lancs.
Meetmgs Wednesdays, at § p.m.
Hon. See.: Mr. K. Gooding, 7, Broadbent
Avenue, Ashton under-Lyne, Lancs. .
Several members are now in the Services, bug
it has been decided to carry on as usual so
far as it is possible, and a.programme of lec-
tures is being prepared. In addition to the

14, Campden

bi-monthly

"~ usual Wednesday meetings, members will meet

at 2 p.m. cach Sunday.
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- Economising in HT Consumptlon

ANODE CURRENT DEPENDENT ON VOLUME

ECONOMY in HT consumption is neither here nor
there when the supply can be taken from the mains,
but it is a very different matter in a battery-driven set
where the cost of HT current usually works out at be-
tween £4 and £5 per unit. Thus it is obviously desirable
that every milliamp drawn from the HT battery should
be made to pull
its full weight.
The output
valve of a re-
ceiver is respon-
sible for most of
the HT con-
sumption and in
the accompany-
ing diagram
(Patent 511912)
it will be seen
that matters are
so arranged that
the current
drawn from the HT battery by this valve rises and falls,
automatically, with the setting of the volume control.
In other words, the energy taken from the HT battery
is kept proportionate to the actual speech-frequency out-
put with the result that there is no unnecessary waste,
The modus operands is simple
As will be seen, the preceding valve is coupled to the
output valve through a condenser C and a resistance R

e

Method of “ganging’’ volume and
: HT consumption.

from which a volume-control slider P is taken to the
grid. The resistance R is in series with a grid bias
battery B and also with a second resistance Ri1, so that
the current from B through the two resistances gives a
potential gradient. The result is that when the slider P
is moved upwards, to give maximum volume, the grid
becomes more positive, and more anode current is taken.
On the other hand as the control P is moved down, to
reduce volume, the negative bias on the valve increases
and the current drawn from the battery- automatically
falls off.

The initial grid-bias value is chosen so that for any
setting of the volume control, the maximum voltage-
swing brings the working point of the valve down to the
lower bend of its grid-volts anode-current curve. -The
result is that the most favourable conditions in the
matter of current consumption from the HT battery are
always maintained.

Bad Short-wave Conditions
A GLOOMY FORECAST

THACOMBER,” who contributes regularly- on con-

ditions obtaining on the short-wave bands, apologises
for his absence this month, but hopes to resume in our next
issue. He prophesies that the present abnormally bad con-
ditions for night-time propagation will last until February. |
This does not apply to long-distance transmissions durmg
daylight hours, which are not greatly affected.

Henry Farrad’s Problem Corner

No.
101, Tooley Street,

Mr. H. Farrad. South Ham.

Dear Sir, ‘

I am writing about a difficulty I have struck, hoping you
will be able to give me a word of advice concerning it.
I was not getting quite enough AF
amplification with an ordinary 1:3
ratio transformer-coupled stage in front
of the output valve, so I reconnected
it as an auto-transformer to give a ratio
of 1:4. Actually, the results are very
disappointing ; the amplification is far
less than before. The circuit diagram
is enclosed, and 1 have checked it care-
fully ; also all the components are O.K.
There is no use telling me the trans-
former primary is reversed, giving only
1: 2 step-up, because I have made sure
about that. That being so, I cannot

The diagram on the left shows the
original intervalve coupling of Mr.
Back’s set, while on the right is shown
how the circuit was modified for auto-

o

42—Contrariness of an Intervalve Transformer

understand why I’'m getting less amplification than before.
Yours truly,
N. F. Back.
Wh(zt is the explzmatzon of this unforeseen vesult? Henry
Farrad’s solution is on p.

104.

p.
3
Sao0

transformer coupling.
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Smooth

Practical circuit arrange-
ments for reaction control
were discussed in last |
month’s issue; the present-
article deals with methods
of improving the smooth-
ness of control and thus
increasing the gain that
can be obtained by

means of reaction.

N a small communication receiver regeneration is
often needed at intermediate frequency in order to
increase the adjacent-channel selectivity. With the

usual intermediate frequency of 463 kc/s or so the
correct method of control with the Colpitts circuit is a
variable condenser C, in Fig. 1 (repeated from last
month’s article). This is a particularly convenient
circuit afrangement, although there are many possible
variations of it. For this frequency, C, should have a
maximum capacity of some 150-200 upl with a low
minimum, R, can be 50,000 ohms or so, and L, should
have an inductance greater than 2,000 pH. The valve
can well be a small triode with a mutual conductance
of some 2 mA/V and an AC resistance of the order of
10,000 ohms. C,, is the grid-cathode capacity of the
valve ; in some cases, however, it is advisable to
augment it by an additional capacity of 10 ppF or so.
It has been found that this leads to much smoother
reaction.

When regeneration is used at signal ‘frequency on
short waves the conditions are different. Whether it is
used merely to increase pre-selection in a small com-
munication receiver or to give the necessary sensitivity
in a straight set, a voltage or resistance control is
necessary. With a triode the circuit of Fig. 1 can be
used and stray capacities are usually sufficient for C,,
though, as just suggested, it may prove advisable to
aagment C,, a little, L, can be a short-wave choke and
R, a good quality variable resistance of some 10,000-
20,000 ohms maximum value. The same difficulties in
the choice of a resistance apply as in the case when it
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is connected straight across the tuned circuit, but to a
lesser extent.

The alternative control, by varying g, is best applied
to a screened tetrode or pen