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ELECTRICAL MEASURING
INSTRUMENTS

BRITISH MADR

I HE world - famous range of
“AVO " Instruments is the outcome of

[ 46-range Model 7 many years of intensive research and ex-

Universal AvoMeter.

2. 40-range Model 40
Universal AvoMeter.

perience in  designing and producing
high-grade electrical testing equipment.
“Avo'' Valve Tester. gh-grd y g quif
Universal AvoMinor. To-day, the word ©“ AVO ” is synonymous
“Avo’' Test Bridge. . . .. s

N with simplicity, versatility and absolute
* Avo’" Capacity Meter, v
All-Wave ** Avo " Oscillator. accuracy. In the comprehensive * AVO ™

D.C. AvoMinar.

N B oW

range there is an instrument to meet

Other “Avo ™" Instruments : every  cleetrical  testing need of both
22.range D.C. AvoMeter. .
High Resistance AvoMinor. OXP(‘”« and (’XI)(’J'UD(‘HtCI‘.
“Avo’ Low Resistance Ohunmeter,

The AvoDapter. Write for fully descriptive literature dealing with
9-pin AvoCoupler. any instrument in which you are interested, and for

current prices.

Sale Proprictors and Menufoclurers
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD., Winder House, Douglas St., London, SSW.1,  Telephione : Victoria 3404/7. ’ e
-
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The New
MAJESTIC MODEL 803
now available in chassis form.

8 valves, 3 wavebands, R.C.
coupled P.P. output, gram
sockets, external speaker
switch and sockets, large
edge-lit dial, etc.

PRICE
£10. 15.0 complete with 8” speaker
£11.5.0 . 10" speaker

We can fit this chassis to
your present cabinet at low
cost. Send for quotation.

MAJESTIC ELECTRIC CO. (1937) LTD.

sociated with
IMPERIC (SER\HCE) CO. LTD.

Majestic Works,
Broad Lane, Tottenham N.IS.

Stamford Hill 1313.

Wireless .
World

| Second Edition—

IRADIO DATA

CHARTS -

A SERIES OF ABACS

” providing most of the essential Data
required in Receiver Design.

By R. T.BEATTY, M. A, B.E.,, D.Sc.

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

By the use of the nmew ‘ Radio
Data Charts " such abstruse prob-
lems as the design of tuning coils
are solved almost as easily as the
simple application of Ohm's Law.

4/6 net By post 4/10

From leading booksellers or direct
from the publishers.

ILIFFE & SONS LTD.,
Dorset House, Stamford St., London, S.E.1
W.W.93

MAy, 1940.

. Supplied compiete with Restn—cored Solder,9 F:ix

'Why Solon fectric
Soldering is easier

The Solon maintains
constant heat.

No need to re-heat a Solon—I5 hours’
continual use requires only  unit. Switch
on, ready in 4 minutes. Solon soldering is
better, too ! The bit remains clean because
it is electrically heated by the element
inside the bit.

Ordinary iron requires

and Lamp Adaptor ..
Solon Resxn-cored Solder 6d. per reel.

15 Easior with &= §

Flectric
SOLDERING IRON

W. T. Henley's Telegraph Works Co. Ltd. (Dept. 3; E}.
Engineering Sales Department, GRAVESEND, K

AN EASY METHOD OF MASTERING
INTERNATIONAL SIGNAL CODE

THE

Everyone interested in acquiring skill in the
use of Morse should obtain this little hand-
book, which not only explains the code
itself, but also provides an ea&y method

of learning.

'

PRICE 6d. By post Tdf

Published from the QOffices of

“THE WIRELESS WORLD"

STAMFORD STREET,

DORSET HOUSE,

‘5* ~ 8/6 nel and reference data. There is also a collec-
& - tion of the most useful symbols, abbrevia-
By post 9/ !
tions, formulae, laws, curves, tables and
other data.

LONDON, SE.L

RADIO
LABORATORY
HANDBOOK

By M. G. SCROGGIE, B.Sc.,, A.M.L.E.E.

Issued in conjunciion with * The Wireless World '

‘*‘ Radio Laboratory Handbook
practical and reliable handbook on the sub-
ject.
complete information from first-hand ex-
perience about laboratory equipment, the
instruments which are necessary and the

384 pp. correct methods of operating them.
211 The fundamental principles are fully dis-
illustrations cussed, as well as the sources of power and
signals, instruments and measurements.
PRICE Other sections deal with: ultra-high-

frequency work, the working out of resuits,

A complete index, numbered sections and
cross references enable the reader to find
what is required without loss of time. -

From Bookstalls and Booksellers or direct from the Pub[ishgrs

ILIFFE & SONS LTD., Dorsel House; Stamford St., Londcn,ws»i‘ﬁ.;

i3]

is the only

It gives the serious wireless worker

A2
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THERE 1S PRACTICALLY N O ASSEMBLY PROBLEM THAT
CANNOT BE SOLVED BY THE ng SYSTEM/

Aa

Simmonds Speed Nuts are revolutionary
and quite unique. Their amazing flexi-
bility of adaptation 1s enabling designers
to solve all manner of assembly problems
in every industry.

SPEED UP ASSEMBLY « REDUCE THE NUMBER OF PARTS

HANDLED . CUT DOWN COSTS

Designed on the spring tension . principle, they
eliminate need for conventional threaded nuts and
lock washers. The number of parts handled is
reduced by half and the time saved means speedier
assembly with less effort and considerable saving
in costs.

Speed Nuts are unaffected by vibration and absorb
any movement due to temperature changes. They
are invaluable for “blind’ locations, and porcelain,

plastics or glass may be securely held without
damage.

A wide range of Standard SPEED NUTS 'is avail-
able from stock for all sizes of metal screws, sheet
metal screws, rivets and plastic studs.

We cordially invite you to get in touch with
our Development Department. Close collabor~
ation will enable the best types of Speed Nuts
to be designed to meet your own particular
needs. It will pay you to investigate.

SIMMONDS AEROCESSORIES Lf?

GREAT WEST ROAD, LONDON.
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% BRITiISH - MADE
FULLY GUARANTEED
. SERIES 45

VALVE | REPLACEMENT
Tester || VOLUME CONTROLS

ACGURATELY and pre-war quality
CHECKS ALL ENG- Nothing is skimped in the manufacture of Erie volume contrels.
LISH, CONTINENTAL Only the finest raw materials that are so essential for efficient
& AMERICAN VALVES operation are used. Even in the face of rising production costs

cheaper substitutes that are almost-as-good do not find their

way into Erie volume controls.
. . . That is why Erie replacement volume controls are the best
value on the market to-day,
. .

SO REPLACE WITH ERIE

; # — B PORTABLE MODEL or better still—BUILD with ERIE
" B ; : e 13:18:0 Standard Controls
i £13 Less switch .. 24 each
T A Y o R s BENCH MODEL With single pole switch . .. 3.,
With double pole switch . 36
| . . . .
£13:13:0 Centre tapped with switch 56
j Dual and Ganged Controls
) ) Less switch . L. 10:- each
This Britisk de, new and comprehensive Valve Our vange of precision-buill insiru- With single pole switch i0.6
Tester accurately checks the mutual conductance %cnls il‘i}“’”“s Si"”;’l;’ “"",ll, “f"i’i' With double pole switch . ) D TP
f all Engli ‘onti al valves, ange  Meters ... Valve eslers,.. s "
or o (ﬁ;glj?‘l;{“ﬁ‘;:ﬁ;ﬁ;f; tﬁﬁ ﬁz:’,“},‘;“fo‘“_}f‘;,‘j;; Signal  Generators..0scilloseopes.. Al fitted with 21" Brass Spindle. Non-standard spindles 2/~ extra.

If you will please put a tick after
which interests you, we shall be
pleased, 1o send you particulars;
arrange. for you to have a free lest

volt. It provides for over 1,000 readings snd
has 17 valve holders of 15 different types rang-
ing from the midget valve holder for testing

DEALERS AND SERVICE MEN, who pride themselves on speedy
repalrs, are asked to remember that although we can offer pre-war
quality, and pre-war prices, we cannot always offer pre-war

Deaf-Aid Valves, to the latest Mullard side, {eross oul which you do not require). delivery, and we shall appreciate any assistance they can give us by
contact and the Awerican octal, loctal and Then cut out this wlvertisement, and placing orders well in advance

@ bantam bases. It is THE ONLY TESTER OF send it together with your name and o
IT8 KIND and is fully guaranteed, addresy, to :— Complete price list sent on request.

TAYLOR ELECTRICAL INSTRUMENTS, LTD.
419-422, Montrose Avenusg, Trading Estate,

S LOUGH
Telephone : SLOUGH 20061

ERIE RESISTOR LIMITED

Carlisle Road, The Hyde, Hendon, N.W.9.
Telephone : COLINDALE 8011,

=—RADIOMART == | the FIRST all-wave portable

(¥HamM)  LTD. |
THE SHORT-WAVE SPECIALISTS TO OPERATE ON
BF SaBky anch Shocks oh kTS |
- AV D .
EQUIPMENT, INCLUDING AMERICAN VALVES. A.C. MAINS, D.C. MAINS & *ALL DRY' BATTERY

RADIOMART SPECIAL OFFERS! Fully shrouded Transformers
by America's largest manufacturer. While they last, ail 230 v. 50 cy. This S-valve All-Wave

Double - Decca super-

Nauy~3ou/zau v. 150 m/A 4v. (»a dv. 15/- het is indeed the truly
9610——3.)0'1590 v. 150 m/A. 4.5 v. 6 12/6 personal portabie
/375 v oy 12/3 radio. You'll take it
Y 19«—10 . 4 8., pnmdry mpped 110-550 v. 5/6 with you wherever you
W.379Y—440/440 v. 200 m/A., 6.3 v. 3 a. CT., 5 V., 3 25/~ go. It operateson A.C./
W.308Y 550550 v. 200 m/A. 63v.8a CT. 5v. 84 25/- .C. mains wherever
¥ nusAB—eso %o 110 v. 500 watt auto transformer . " R916 wvailable or on its own
"311A—~2.30 v. to 110 v, 100 watt aulo tr.«mxiormer ............. 12/6 “all-dry "’ battery any-
The ing chokes nre int d and i d h N c
T7007—250 m/A., 135 ohms, 20-8 Hy., cadmium shrouded ....... 12/6 where. NO accumu-
T7007A—150 m/A., 250 ohms, 30-12 Hy., cadmium shrouded ..... 12/6 lators required. It gives
100 m/A., 20 Hy., 500 ohms, unshrouded . 4i11 you the choice of the
60 m/A., 15 Hy., 250 ohmns 11 Worid’s broadcasting

FERRANT! Meters at less than balf price. 3}in. Moving Coil, pmtu t,mn &, 10, 25, 500
100, 150, 300 m/A., 16/6. Fiush 17,6, Triple range Milliammeters 22/, All boxed,
HE BOW.
08800 8in, M.C. Speakers, permanent maguet 14/6.. 2,000 or 2.500-chms ener-
gised, 8/6.
MOVING COIL SPEAKERS, Rola, Maguavox, ete. 8in, cone; 1,200, 2,000, 2500,
6,500 ohms, 8/8. 10in. cone; 400, 800, 1,650, 2,000, 2,500 obms, 12/6. Magna
10in. ; 1,650 ohms, M. 8peaker Transformers, Power, Pentode or Push-Pul, 1/11.
GANG CONDENSERS with Airplane Dial, 8 and 80-1, Cost 35/~ Few only. 4j11
Utility Microdials, List 7/6. Our Price, 4/-. Ldeal for Short Waves.
PUS’H’BACK Wire, 6 yds., 6d. ; heavy, 9d. Resin-cored Solder, 6ft., 6d. ; Screcned Flex,
single, 6d. yd.: twin, 9d. yd. Assorted Solder Tags, 6d.'packet. Humdimmers,
. 64, each, Centralab pots, all sizes, 1/9 ; switched, 2/8 ; tubular fuses, 2d4. Milliam-
meters, 25 m/A. upwards, /9.

stations. Its new design
built-in-aerial enables
it to receive pro-
grammes perfectly
whilst being carried

about.

PRICE COMPLETE

;NITH BATTERY 10% GNS-

ALVES : Reliable replacements for all types, PLEASE NOTE : All enquiries

British and American, showing saving of should be accompanicd by lid.
over B0 per cent. stamp for r.ply. [ +*
OUR NEW 66-PAGE MANUAL, packed full of valuable information. Metro-Kilocycle
Charts, Shortwave smﬂom«, times of News 8he tructional Write to Decca
artioles, ete. 7id. post free. Radio & Television
THE NEW B.AYMART CATALOGUE shows dozens of New Shortwave Components and Ltd., Dept. WW.
is yours for 1id. post free. rmms ENQUIRIES solicited for all types 1-3, Brixton Road,

s etrs 'I:o;'td'os. S.!W.?_ 4
T or full d:tails of !
RA D ' O M A R 44, HOLLOWAY HEAD, theDouble-Decca. ]
Q5N (Birmingham) Ltd. BIRMINGHAM | *
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SPECIAL OFFER

DUAL RANGE SCREENED COILS by well-known manufacturer.
Aerial or H.F. translormer.

All accurately matched.

Suitable for Band
Complete with full diagrams,

2'9

EACH

"LEARNING MORSE”

P Morse P
"Base and Brase ovement o 3/3
5/10

10/-
Bakelite Buzzers ...

1
7
.19
Complete Kit of Parts (or Valve Oscil-

lator as described in W.W, “Learn-
ing Morse"’ . 25/-

General Purpose Morse Key

Heavy Duty TX Key on Cast Base

SHORT-WAVE GEAR

Short-Wave Coils, 4- and 6-pin types, 13-26,
22-47, 41-94, 78-170 metres, 2/« each, with circuit.
Premier 3- Band S. W. Coil, 11-25, 19-43, 38-86
metres. Suitable any type circuit, 2t

4-pin or 6-pin Coil Formers. Plain or Threaded,
H2 each

Utility M|cro Cursor Dials, Direct and 100 :
Ratios, 4/3.

New Premier 2.Gang S.W. Condenser.
2 x .00015 mf, with integral slow motion, 5/9.

Bakelite Dielectric Variable Condensers.
.0003 and .0005 mf. Suitable Tuning or Reaction,
116 each.

Short-Wave H.F. Chokes. - 10-100 m., 10id.
each. High grade Pie Wound U.S.A. type,
19 each.

Jelly Type High Voltage Condensers. | mf.

3,000 v. working, 7/6 each.

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.
3-watt A.C. Amphﬁcr é £3 4 0
3-wart A.C.ID.C. , £2 6 6 £3 4 0
6-watt A.C. £ 2 6 £7 0 0
8-10-watt A.C.ID.C. £5 5 0 £ 2 6
15-wate A.C. 14 0 8 2 6

Black Crackle Sceel Cabmec 15/- extra.

NEW PREMIER SELF.POWERED RF

TUNING UNIT, incorporating a Var.-Mu pentode

amplifier followed by a power grid detector.

Designed for high-fidelity reception. Wave range

200-560 and 800-2,000 metres. £ 5 0
- L]

Complete with valves.

MOVING COIL SPEAKERS

Rola 8 in,
10 in. P.M.s, 22/6 ; G.12 P.M.s,

ENERGISED MODELS

Plessy 8 in., 2,500 or 7,500 ohm. ﬁeld 7/6;
G.12 energised, 59/6. 10'in, B.T.H. 1,600 ohm.
field, less transformer, 11/6.

All complete with transformer,
P.Ms, 16/6;
66/,

PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS

Incorporating the Premier 3-Band S.W. Coil. 11-86
Metres without coil changing. Each 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, 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.

Valve Short-Wave Receiver or Adaptor
Kic ... . 20i-

Valve Short-Wave Superhe' Converter

Kit 23i-
i Valve Short'Wave AC Superhet Con—

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

tode Kit . . 68.-

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

In response to many requests, we have
now produced an A.C. version of the
popular Premier Short Wave SG3 Kit.

Circuit: Pentode H.F. Stage, Pentode
Detector, Beam Power Qutput, and F.W.
Rectifier. 200-250 v. A.C. Operation,
Built in Power Pack. Hum-free opera-
tion. For use with Phones or P.M.
Speaker.

Complete Kit of Parts with drilled
chassis, all components, Plug-in Coils
covering 13-170 metres, 4 valves and
full instructions and circuits £4~-10-0.
Completely wired and tested £5-10-0.

Send for full details.

GRAMOPHONE MOTORS
and PICK-UPS

Special Offer of Record Auto-Changer
Units for A.C. Mains by famous manufacturer,
Play 8 records. Latest type Magnetic Pick-up,
Auto-stop, Start and Rejector. Limited number
only at £4,19.6. Carriage Paid.

Collaro A.C. Gramophorie Motors.

100-250 v. 12-inch turntable. Auto. stop.
Hum free . . .. 35-
A.C.ID.C. Model ... 526

Collaro A.C. Gramophone Unit.

Complete motor and plck-up Auto. stop

and start . 52/6
A.C.ID.C. Model . . 7716
Premier Ptck-up Heads.

Will fit any tone-arm . 53

ANOTHER SPECIAL OFFER
Piezo Xtal Pick-ups.

With arm. Famous make. Outpuc 1.7 v. 35/_
Response 40-8,000 cycles

REPLACEMENT VALVES
FOR ALL SETS

Europa Mains Valves. 4 v. AC. Types
A.C.JH.L., A.C.L., A.CIS.G.,, A.C.IV.MSG,,
A.C.IH.P., A.CIVH.P., ACP, all 513 each.
A.C.IH.P., AC.IVH.P, 7-pin, 7i6. A.C.IPens,
LH., 7i§; A.C.IP.X.4, Ti3; Oct. Freq.
Changers, 816 ; Double Diode Triodes, 7/6;
3i-watt D.H. Triode, 919. 350 v. F.W. Rect., 5/6 ;

500 v., 6/6. 13 v..2 amp. Gen. Purpose Triodes,
5/6 ; H.F. Pens. and Var.-Mu. H.F. Pen., Double
Diode Triodes, Oct. Freq. Changers, 7/6 each.
Full and Half-wave Rectifiers, 6/6 each.

Triad U.S.A. Valives.
We 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, 5/6 each. All the new
Octal Base tubes, at 6/6 each.

Clearance Line U.S.A. Valves.
U.S.A. Types, 24, 30, 3551, 55, 56, 57, 71, 85,
2A5, 2A6, 2A7, 2B7, 6A7, 210, 250, 1273, all
2 for 3i-,

NEW PREMIER 1940 5v5
COMMUNICATION RECEIVER
£9.9.0

Send for details.

SHORT - WAVE
CONDENSERS

Trolitul insulation. Certified superior to
ceramic. All-brass construction, Easily ganged.

ISmmfd. .. .. 19 100m.mfd. ... .. 23
25 momfd. ... ... 2/~ 160 m.mfd, .. . 26
2- 250 mmfd. ... ... 201

40 m.mfd. ...

PREMIER BATTERY
CHARGERS for A.C. Mains
Westinghouse Rectification

complete and ready for use

To Charge : 6 volts at | amp. 226
2 voltsat f amp. 119 12 volts at | amp, 24/6
6 volts at } amp. 19~ 6 volts at 2 amps, 37 6

YOU MUST HAVE OUR GIANT 1940 ILLUSTRATED CATALOGUE
AND VALVE MANUAL

OVER 100 PAGES.

6..

PRICE

" PREMIER RADIO CO.

A5

ALL POST CRDERS to :

JUBILEE WORKS,
LO

167, -LOWER CLAPTON ROAD,
E.5 (Amherst 4723

NDON, ).
CALLERS to: Jubilee Works, or 169, Fleet Street, E.C.4 (Central 2833), or 50, High Street,
— Glapham, §. W4 (Macaulay 2381 ).
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M-R- SUPPLIES=—

invite your urgent attention to the Yollowing special offers of high-grade
equipment. Limited quantity. Satisfaction guaranteed.

ROTHERMEL-BRUSH D.104 MICROPHONE INSETS., Rrand new, perfect. The heart
of the famous D104 xnuruphone (List to-day £5/5/0.) Only require housing, 22/6.
Also complete microphones in fine polished stone case with chromiuvm hezel and rings,
employing D.104 inset, 55/,
ROTHERMEL PIEZO-CRYSTAL PICK-UPS. We have tremendous sales of the latest
models at our keen prices. New JUNIOR model, with arm and rest, 19/6. STANDARD
model, 20/6. DE LUXE MODEL (supplies again available, we regret delay), 47/6. Also
BEPLACEMEN’P HEADS for (tarrard or Collaro tracking arms (pleage state which),
f Also our fine offer of De Luxe HEADS to fit eitber acoustic tone arm or tracking
arm (addpt,or supplied free), 19/6. All of these pick-ups give magniticent performance.
¢ PHILCO * VALVE TESTERS (hy the most prominent maker). Latest model of these
precision instruments, with 1“'0 valve-panels, one for British and other for American
Valves, with charts and large ** dealer-panel ”* with three-light indicator. The whole £21
eqmpment brand new, £1110/0 nett cash, earriage naid,
PANEL METERS, flush pattern, 24in. hqually accurate on A.C. or D.C. Amperes :
0-1%, 0-3 or 0-5, either, 5;11. Milliamps. : 0-20, 0-50 or 0-250, either, 7/8. Volts:
0-10, 0-230, either, 7/6.
TIME SWITCHES for automatic switching on and off at any predetermined time, Radio,
Domestic Appliances, Lights, etc. Let it switch on the radio news for you. Bredks up to
10 amps. at 240v, A.C. Neat and corapact, approx, 5in. square with bracket for shelf, wall
or table mounting. (Listed to-day 42/-) With instructions, 27/6.
POST OFFICE STANDARD RESISTANCE BOXES (as new). Tlug tvpe with taps, 50,
100, 200, 300, 400, 1,000 and 2,000 (Total 4,060 ohis), 25/~
MICROPHONE-GRAMOPHONE INPUT FADERS. Ideal for public address, twin-pick-ups
or mike/pick-up. Fade-over and mix at will. Two high-resistance potentiometers are
employed making them suitable for all inputs, 14/6.
MORSE KEYS. (Govt. pattern. First-class plated action with silver contacte.  Fully
adjustable, mounted on baseboard 6in. by 3in., 8/8.
ELECTRO-MAGNETIC RELAYS (Ex G.P.0.), Coils 30, 150, 500, 1,000, 2,000 or 5,000
ohms with change-over or make-and-break relay switch “ith plam_mm or tungsten contacts.
With single switch bank, 2/11 ; with 2 banks, 3/8 ; with 3 banks (multi-duty), 4/11.
DEWAR KEY SWITCHES, 2- pole change-over, tungsten contacts. Cost 6/- each under
contract. Very useful, 2/8 each, or banks of 7 switches, wired, with panel, 14/6 per hank.
AUTOMATIC RECORD CHANGERS (hest Brmsh make), Latest model, Lhdngma exght
mixed records without pre-sel ly bled on bronze itpl
cally precise. A.C. mains 100,250 v, W -gns. model, brand new in makers’ carton, £7/15/0.
L.T. METAL RECTIFIERS (Standard) for battery chargers, Delivi 12/14 v. 1} amp.,
10/9. Suitable MAINS TRANSFORMERS, 200/250 v. to 7/11/15 v. 2 amp.,, 10/11.
Also 22 v, 2 amp., 12/~
“ WIRELESS WORLD ” UNIVERSAL OUTPUT TRANSFORMERS. Exact spec. heavy
daty, 11 ratios from 12/1 to 75/1 with centre tap for push-pull. Response 25-10.0€0 ¢/s.
‘Weight 7} 1bs. Undoubtedly the finest low-loss bigh fidelity output transformer desizped.
We now present the last opportunity at this price, 28/6.
PHOTO-ELECTRIC CELLS. Brand new professional CETRON CE1 cells, ovly lin. dia.
Cannot be repeated under 05/-. Last few at 39/6.
GOVT. PLAQUE MICROP] HONES (Carbon). 2}in. dia, Good response, 2=
BADIO INTERFERENCE SUPPRESSORS (Post Office spec.). Definitely cut out all
interference introduced through house mains. Twin wave-form wound H.F, Chokes and
.1 x.1 mf. Condenser, with diagram, 3/6., We have supplied thousands of these Lo very
satisfied customers.
PUSH-BUTTON SWITCHES., Banks of 6 double-pole switches, with mounting t rackets,
4}in, wide. Positive make and release, 2/11.
New SUPPLEMENTARY LIST of AMPLIFIERS, etc, NOW AVAILABLE.

M.R.SUPPLIES, 68, New Oxford $t., London, W.C.1. ’Phonc : MUS. 2958

CADET CABINET £2.3.6

Wireless enthusiasts everywhere are becothing in-
creasingly aware of the extra comfort and convenience :
that Extension Speakers provide., More and more
homes are being adapted to “Extension Speaker
listening.” Why be tied to one room radio! Your
dealer will be pleased to demonstrate Stentorians which i
combine an economy of price with a quality of
reproduction  that you will readily appreciste.
Chassis models from 19/3. Cabinet models from 21/6.
Leaflets sent on application.

- Stentorian

THE PERFECT EXTRA SPEAKER FOR ANY SET
WHITELEY ELECTRICAL RADIO CO. Ltd., MANSFIELD, NOTTS.

The MBritish Institution he HMATEUR |
of Radio Engincers — OTOGRAPHER—"T

EXAMINATIONS The Journal for Everybody with a Camera

The Institution’s Associate Membership Examination
will be held, as arranged, on May 18th and November ]
16th,1940, in Iondon and other principal centres. s Y
Candidates desirous of entering for these Examinations .,
should request application forms and details of the ,
Regulations from :—
[ 4

The General Secretary,

Duke Sireet House, Duke Street, London, W.1 : THE GU'DE T O

SUCCESSFUL PHOTOGRAPHY
[ J

SIXTH EDITION —Revised and Enlarged
HANDBOOK of Advice on Buying and Using a Camera
TECHNICAL INSTRUCTION for ®
WIRELESS TELEGRAPHISTS Hints and Tips for Beginners

By H. M. DOWSETT, M.LE.E.,, F.Inst.P., M.Inst.R.E. ®
Provides a complete theoretical course for students wishing t Lif . H 4
: for the Poskmaster-(}eneoral s C»:nﬁcate of ;:oﬁcnency? Cl;mp(:e(:'::lea‘{ Pnze Compehhons
with Echo Sounding Apparatus, Short-Wave Marine Transmission
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AMERICAN VALVES

Most users will be aware that from the 25th of March
H.M. Government prohibited the import of foreign
radio valves.

Fortunately, Webb’s hold an enormous stock and thanks
to many years intimate contact with manufacturers and
experimental departments throughout the British Isles
we can deliver in good quantities all those valves which
have not been duplicated by British manufacturers,

These include ultra high frequency transmitting valves
—Acorns — High Mu Multi-electrode Receiving types —
rectifiers, ete.

Send your enquiries and be assured of expert assistance

Advl. of Webb’s Radio (C. Webb Ltd.), 14, Soho Sireet, Oriord Street, London, W.1. - - - Telephone : Gerrard 2089.

McCLURE PRODUCTS
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PERFORMANCE
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Feeder Units to the public. THE WIRELESS
WORLD considers that * from every point of view
thisisa wellthought outand executed design which
can be recommended.”” That our customers
agree is shown by the numerous letters we are
receiving with entirely uninvited appreciations
in the most glowing terms. Our orders roll along
in such proportions that continuously increasing
. production is still unabie to provide us with a
working reserve stock.

Need we say more ?
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and packed in the same consecutive order
as they leave the press, ROLA laminations
create low transformer costs by their
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E’s and I's are available from stock, to-
gether with associated clamps and covers.

Core dimensions " to 1}”. A com-
prehensive Bulletin with design data for
manufacturers will be sent on request.

BRITISH ROLA LIMITED

MINERVA ROAD, PARK ROYAL, N.W.l0
WILLESDEN 4322

complete receivers in chassis form, and can also
supply a limited number of sets in cabinets to
order, if you are thinking of investing in a
really first-class abso'!utely up-to-date set.

“ THAT LITTLE EXTRA SOMETHING ”
that the others haven’t got.

Demonstrations by appointment from 10 a.m.
to 7 p.m. daily at our works.

Send for full particulars to :—

JOHN McCLURE LTD.
ERSKINE ROAD, LONDON, N.W.3
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Editorial Comment

VALVE DATA

Essential Information in a New Form

OR reasons explained in last month’s Wircless
World, the customary annual publication of
our Valve Data Supplement in the early
winter was prevented by circumstances
brought about by the war. Fortunately, however,
means have now been found to put before readers
in this issue the information that is so necessary
to most of them; briefly, the principal valve
manufacturers have agreed to publish in our
advertising pages the technical data on their products
that has hitherto appeared in the editorial columns.
The information has been set out on lines suggested
by us as being the most convenient for our readers.
It is difficult to imagine a better way of gaining
the goodwill of their customers than that which
the firms concerned have adopted. It is indeed
gratifying that in our little world of wireless there
is enough flexibility of mind to meet exceptional
circumstances by exceptional action, and 1t is a
good augury for the ability of the wireless industry
to adapt itself to whatever may eventuate.

Gmpkical Valve Base Charts

The ever-growing diversity of valve base connec-
tions in use in this country—there are now well
over 200 distinct variations—has compelled us to
modify our former method of presenting this
essential information. It is hoped that the plan
adopted will prove convenient and quick in use;
a single direct reference from the appropriate
column in the manufacturers’ lists to the valve
base section will show at a glance the correct con-
nections to any type of valve. Time should be saved,
and the risk of error reduced, by representing the
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valve electrodes and their connections by conven-
tional graphical symbols, instead of in tabular
form as hitherto. ‘

Apart from mechanical matters, of which * foot-
less” wvalve construction is possibly the most
important, there have been few basic developments
since our last Valve Number. Possibly the most
far-reaching and welcome innovation is the intro-
duction of a series of low-consumption valves with
filaments designed for operation on a single dry-cell. .
The Wireless World has for several years stressed
the attractions of dry-battery LT, but only for
sets intended strictly for intermittent use. For
continuous operation, the secondary accumulator
can still hold its own, and it is well that designers of
the more ambitious portable sets—and also of deaf
aids—should bear this point in mind, as there is
always a tendency to adopt a new thing merely on
account ~of its novelty. A contributor to our
correspondence columns pointed out last month
that the drift towards the dry-cell as a source of
LT supply would be checked if simple and in-
expensive appliances for the home charging of
accumulators were readily available. Facilities for
the easy connection of such chargers to the accumu-
lator would tend to popularise the scheme among
the general public.

Readers are probably tired of hearing that there
are too many valve types. That this is true is self-
evident from the contents of this issue, and we do
not propose to weary them by returning to the
subject. There are, however, clear indications that
questions of wartime standardisation are being
seriously studied, and we hope that the valve will
not be overlooked.

235




“All*dr)"

" Valves

OBTAINING GOOD PERFORMANCE
WITH LOW-WATTAGE FILAMENTS

Valves designed to operate from a dry-cell LT supply represent a major advance since

our last Valve Number was published.

This article shows how good performance is

obtained from filaments rated at the low wattage of 0.07, and also discusses practical
problems connected with the use of 1.4-volt valves.

in which we live at present, and the feeling that

one likes to have a wireless receiver that is inde-
pendent of the supply companies’ mains, a revived
interest is noticeable in the self-contained battery-
operated set.

Hitherto, except for a few isolated examples, this
type of set has been designed to accommodate a 2-volt
accumulator for filament heating, with a primary bat-
tery of anything from 9o to 150 volts for the HT supply,
although some sets have been produced which make
use of accumulator to supply both LT and HT by means
of a self-rectifying vibrator unit.

For use in such sets there is available a wide range of
valves with 2-volt filaments which cover all the require-
ments of receiver design, including those of efficient
short-wave reception and those of power outputs up
to 1,000 milliwatts or more. Unfortunately, however, the
2-volt accumulator used for heating
these filaments calls for periodic re-
charging, with consequent incon-
.venience and expense. Further,
the correct rate of charge is not
always applied, with a resultant
shortening of the life of the accumu-
lator; this is a very real difficulty
not always appreciated by the

Q_ CCENTUATED probably by the special conditions

1.4-volt valves are conveniently small

for use in lightweight portables ; this

example, an Osram output tetrode,
has an overalldiameter of only 1 ;.

owners of 2-volt battery receivers,
particularly those of the portable
variety.

The attraction of abolishing the
accumulator is, therefore, a real one,
the more appreciated by listeners
who may not have convenient means
of having their accumulators con-
sistently and frequently charged.
Hence the appearance of the so-

called
current is derived from a single dry cell.

As, will be seen later, the title of ‘1.4 volt’’ must
be treated as a title only, as there may be very con-
siderable difference between this rated figure and the
voltage such a valve actually gets in practical working.
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“1.4 volt” valve, for which filament heating

The idea of the dry-battery valve is by no mean:
new—many readers will remember the sensation away
back in 1924 when the first 3-volt 60 mA filament valves
made their appearance on the British market. Well-
known examples were
the DE3 and the Bs,
not to mention many
others of like charac-
teristics.

To recall the days
of the DE3 takes us

Cut-away view of a
1.4-volt heptode fre-
quency changer (Os-
ram), showing spring
anchorage of the upper
end of the filament,
which receives support
at the points where it
passes through thetrian-
gular holes in the mica.

back to the technique
of the thoriated fila-
ment, now only ap-
plied to the higher
power dull emitters, particularly transmitting valves,
but which was at that time in itself a novelty to the
valve manufacturer. Actually the first commercial
thoriated dull-emitter valves had then only been pro-
duced in this country some two years previously, and
the attempt to whittle down the dimensions of such
filaments, which, dull-emitters though they were, in-
volved a considerable difference of temperature between
the cold and the operating conditions, led to many dis-
asters due to filament expansion and grid contacts which
made these valves the bane of the valve manufacturer.

In addition, the range of operating temperature lying
between the limits of short life and inadequate electron
emission was small, and consequently such valves were
in a very short time replaced by the sturdier 2-volt bat-
tery valves whose filament operating temperature during
life could be more closely controlled, and which have
held the field in battery sets ever since.

Why, then, is it that the modern dry-battery ‘‘1.4-
volt”’ valve can be claimed to be a success where the
earlier attempts of 16 years ago failed? The answer
is, of course, in the vastly improved emission efficiencies
that are obtainable from modern oxide-coated cathodes.
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“ All-dry >’ Valves—

Having thus arrived at the introduction of the dry
battery operated valve in practical form, the subject
immediately takes on a very much wider aspect than
the successful production of a valve to operate at a
primary battery voltage of nominal 1.4, combined with
an economical current consumption—in its scope must
now be included the whole picture of valve, circuit and
battery supply. In fact, without viewing these three
aspects of the problem, valve, circuit and battery as a
whole, it is useless to treat the subject of the dry-battery
valve with any hope -of arriving at the true picture
covering life and performance expectation. It is this
“marrying up’’ of the three fundamentals, which go
to make up a satisfactory ‘‘all-dry’’ battery receiver,
that is not always appreciated as it should be.

The purpose of this article is to present a brief review
of the subject which necessarily includes the all-
important aspect of the dry battery discharge charac-
teristic as applied to the valve performance.

At this stage it is worth noting one or two points of
technical interest which are becoming more apparent
as the study and use of ‘‘all-dry’ battery valves
widens.

First, there is the design of the low-consumption
valve itself, and naturally -this must be fundamentally
based on a cathode technique designed specifically to
meet the particular operating conditions met with in
practice. As has been mentioned earlier, the under-
lying reason for any possible commercial success of such
a valve lies in the enhanced emission efficiency which
can be obtained from the modern
filament.

It is not generally appreciated
that in many of the new *‘ 1.4-volt”’
valves now appearing on the market
a thermionic efficiency greater even
than that prevalent in the general
run of 2-volt battery valves has been
achieved. This allows for the use
of a smaller diameter filament wire
which in its way brings about a re-
duction in current consumption.

It is this economy in current con-
sumption which gives to the range

Another example of an ‘“all-dry”’
valve-an Osram top-capped diode-
- triode.

its commercial success by reducing
the discharge rate of the filament
battery to that consistent with a
reasonably long battery life. High
though the cathode efficiency may
be, however, a reduction to a figure
of 0.07 watt necessarily means that
every bit of the emitting area must be utilised if the
mutual conductances required by the set designer are
to be maintained.

Now in the higher wattage 2-volt valves it is often
possible to sacrific some small part of the total avail-
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‘able cathode emission by anchoring or supporting the

ﬁlament, which has the twofold result first of introduc-
ing damping points to minimise microphony, and
secondly to afford general rigidity in structure. But
each of these supports
has the effect of cool-
ing a small portion of
the filament and thus
reducing its available
electron emission.
With the dry-bat-
tery valve no such
cooling points are per-
missible without ap-

A 1.4-volt pentode out-
put valve (Osram) with
anode partly cut away
to show how the
paralleled  ‘“ straight-
through ”’ filaments
are supported at each
end.

preciable limitation of
the available emitting
surface, and thus the
design takes the form
of a "“straight-through’’ filament enclosed by a cylin-
drical grid and electrode structure. For this reason the
I.4-volt, or as it might be more correctly called the
““50 mA filament type of valve,”’ is necessarily more
prone to microphony than many of the 2-volt valves
to which we have been accustomed, and appropriate
precautions are necessary in the design and layout of the
receiver.

In some types, such as power valves, where a higher
electron emission is required to satisfy the characteristic,
two 50 mA filaments may be used in parallel to give a
total current consumption of 0.1 amp.

A further advantage of the new oxide-coated cathode
is that the introduction of a special alloy for the core
metal has permitted the use of sufficient spring tension
to keep the filament straight, and thus in some types
close grid-filament clearances can be adopted such as
would have been quite impossible with the early types
of thoriated filament 60-mA valves, or even with earlier
types of oxide-coated filameénts of this rating. A normal
grid-filament clearance adopted in these new 1.4 V.,
0.05 amp. valves is 0.30 mm.

This again results in an improvement in mutual con-
ductance and explains why these new valves can be
manufactured with less reduction in mutual conduct-
ance than would be expected from the fall in current
consumption.

As has been indicated above, the two other features
involved in a successful ‘“all-dry’’ battery receiver are
the type of circuit to which the valves are to be applied
and the nature of the battery supply.

By common consent, the superheterodyne appears to
have been adopted as practically universal where this
range of dry. battery valves is concerned, and, as is well
known, the key valve in any superhet design is the fre-
quency changer. - :

Experience has shown that the public will tolerate a
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good deal of deterioration in valve performance, due
either to falling cathode emission or falling feed volt-
ages, providing some sort of performance is put up.
When a frequency changer is involved, however, falling
emission or inadequate feed voltages lead to the dis-
astrous result of complete cessation of signals. This is
where a major problem in the application ofs low con-
sumption dry-battery vilve appears. The question of
adequate power output with falling supply voltages both
“for HT and LT also becomes of far greater importance
with the dry-battery operated receiver. ;

A study of the effect on these two stages in the set—
the frequency changer and the output valve—by the
nature of the falling discharge voltage rate of the dry
battery supply is of the greatest importance. The
matter is further complicated if an attempt to introduce
short-wave reception is made, as here the maintenance
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Curves showing relationship between receiver sensitivity

and effective battery life. A, LT fixed at 1.5V, HT falling ;

B, HT fixed, LT falling ; C, HT and LT both falling, as in a

practicc’ case. The nature of curve C is dependent on

battery quality-and on frequency of oscillation ; in curve

B the point of cessation of oscillation depends on the in-
dividual vave and frequency.

of adequate emission from the oscillator in the frequency
changer stage is even more vital.

Further, even with the most perfect of manufacturing
methods, some divergency between individual valves is
inevitable, and for commercial reasons any complete
design must take care of normal manufacturing toler-
ances in characteristics and total cathode emission for
a given operating temperature. )

This question of tolerance is a matter of commercial
expediency, but it has a very definite effect on the per-
missible range of battery voltage (between a brand-new
and a run-down battery) in deciding the failing point
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in hours of running, determined by the cessation of
oscillation in the frequency changer.

It is safe to say that manufacturers of both bat-
teries and valves who are jointly concerned with this
problem are sparing no effort to ensure that the normal
discharge rate of the batteries employed shows the most
useful type of characteristic.

In a receiver of this kind, where both the LT and HT
voltages are falling during the battery life, the problem
of the manufacturer is not the same as for a 2:volt
accumulator and HT battery receiver.

For example, it has been found that the cessation
of oscillation in the oscillator component of the fre-
quency changer is due to the drop in LT rather than in
the HT voltage, and this necessitates an adequate
capacity for the LT section of the dry battery.
Secondly, it has also been found that even though the
LT voltage drops to a considerable extent, oscillation
may still be maintained providing the HT drops corre-
spondingly, as is fortunately the case in practice.

Thus, if means can be taken to ensure that the cor-
rect discharge rates are followed in both the LT and
HT sections of the dry battery, the falling voltage of
both sources of supply, which in the limit determines
the cessation of oscillation, is to some extent a com-
pensating feature. In other words, the limiting LT
voltage is lower if HT voltage has also dropped.

The accompanying curves show the typical relation-
ship between comparative sensitivity and effective life
in hours of the battery. From these it will be apparent
that if in a hypothetical case the LT supply could be-
maintained at a fixed voltage and the HT discharged
at a given rate, the comparative sensitivity would
initially fall and ‘thereafter be maintained substantially
constant until a further drop in HT voltage caused cessa-
tion of oscillation.

If, again, in a hypothetic case the HT could be main-
tained at its initial value, while the LT supply was
allowed to drop its voltage at a defined rate in accord-
ance with the discharge current, sensitivity would be
maintained at its initial value for a longer period, but
this would be followed by a very rapid deterioration and
almost immediate failure to oscillate as the LT voltage
falls to a critical value. This value will again depend
upon the cathode emission of the individual frequency
changer valve and will in all probability occur at an
earlier period of the HT battery life when the valve is
being used for short-wave reception than for medium
and long-wave bands, owing to the greater losses which
are present in the short-wave operating region.

The result we can deduce from these characteristics is
that an attempt to use an HT supply.of high voltage in
conjunction with a run-down LT supply is likely to
lead to trouble, due to failure of the frequency changer
to oscillate satisfactorily on account of limiting emis-
sion'or saturation. This is the effect which would be
produced if the HT section of the battery were renewed
before the LT section, and it illustrates the desirability
for renewal of both sections at the same time.

These brief comments may serve to indicate some of
the problems involved in a successful ‘“all-dry’’ re-
ceiver—these and other problems connected with the
sensitivity and effective power output obtainable being
likely to determine the future of the 1.4-volt valve.
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Valves at Low Voltages

OPERATING CONDITIONS FOR A HEADPHONE PORTABLE

The present need for small,
lightweight portable receivers
can best be met by the use of
headphones and low-voltage
operation of the valves. In
this article the effects of
using abnormally low HT
voltage are described in some
detail.

ECEIVERS designed especially

for use with headphones are

something of a rarity nowa-
days, but under wartime conditions
such sets offer certain advantages
over the more customary types. Not
only does the use of phones lead to
economy in power consumption, it
makes possible a reduction in bulk
and weight that can hardly be at-
tained by other means. Phones are
thus an almost essential feature of
ultra-lightweight broadcast receivers
for service conditions.

Typical modern phones will
operate satisfactorily upon an audio-
frequency power input of only one-
thousandth of that needed by a loud
speaker. There is consequently no
difficulty in obtaining an adequate
undistorted output from a phone set
with an economy of power consump-
tion from the batteries impossible in
the case of a loud-speaker receiver.

With the conventional battery set
the output stage always presents the
designer with a problem to which an
ideal solution is impossible. The
attainment of high quality and ade-
quate volume demand an output
stage which is capable of delivering
several watts to the loud speaker,
but this results in an HT consump-
tion by this stage alone of up to four
times as many watts. No battery

which is sufficiently cheap, light and -

compact for general use is capable
of giving the necessary power for a
long enough period to be satis-
factory.

It 1s generally agreed that for
reasonable economy in operation the
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By W. T. COCKING

HT battery should not exceed 120
volts, and the current drawn from it
should not be greater than 10 mA.
This is a power of 1.2 watts, and is
for the whole receiver. The output
stage itself cannot draw more than
about 5 mA, if the other valves are
to operate satisfactorily, so that its
power consumption is limited to
about 0.6 watt.

This is less than the undistorted
output required. The design cannot
even approach the desired standard
of performance, and has to sacrifice
both quality and volume to a con-
siderable degree. In view of this it

is surprising that the performance’

given by many battery receivers is
so good,

Power Needed for Phones

If phones are used instead of a
loud speaker, however, the designer
does not suffer from any such limita-
tions, for the output needed is only
about 1 mW. The impedance of a
pair of phones varies greatly with
frequency ; it may be 4,000 ohms at
low frequencies and rise to some
30,000 ohms at high frequencies.
Taking the lower figure, however, a
power of 1 mW. represents a current
of 0.5 mA. RMS at z volts RMS.

The average small triode has an
AC resistance of the order of 25,000-
30,000 ohms, and if a compromise
matching be adopted so that the
load on the valve is made to equal
its AC resistance at low frequencies,
the phones should be fed through a
transformer of about 2.5-1 step-
down ratio. The alternating voltage
across, and current through, the load
impedance are then 35 volts and
0.2 mA, respectively,

The peak anode current is 0.28
mA., and so a standing anode cur-
rent of 0.4-0.5 mA. should be ade-
«quate for the output valve. On the
basis of output only, an anode
potential of 10-15 volts would be
enough, but it is unwise to work at
a very low voltage because it may

not be possible to obtain even 0.5
mA. anode current without making
the grid potential positive with re-
spect to cathode. This is very
undesirable, and a good general rule
is to make the standing anode poten-
tial not less than the value needed
to give the desired anode current at
zero grid bias.

With battery valves, grid current
does not flow until the grid is more
than about 0.25 volt positive with
respect to the negative end of the
filament. It is consequently per-
missible to work with zero grid bias
as long as the input does not exceed
0.25 volt peak.

The curves of a typical triode are
shown in Fig. 1, and it will be seen
that at zero bias the anode current
is 0.5 mA. for an anode potential of
27.5 volts. This, therefore, repre-
sents the minimum anode potential
which should be used with this
valve. At this voltage this particular
valve has an AC resistance of 40,000
ohms and an amplification factor of
33. If used with a load of 25,000
ohms, which is rather low, it will
need an input of 0.55 V peak for
1 mW. output. This is too great to
permit the use of zero grid bias, and
a grid voltage of rather more than
0.25 volt should be used.

Suppose this bias is —o0.29 volt,

t
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ANODE VOLTS

Fig. 1.—Two anode-volts anode-current
curves of a triode are shown here.

then from Fig. 1 the anode voltage
should not be less than 37 volts.
The AC resistance is substantially
unaltered because the anode current
has not been changed. Therefore,
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the input will be the same as before
—o0.55 volt peak.

This is quite a practical operating
condition, but does not allow any-
thing for the inevitable fall in volt-
age as the HT battery runs down.
To allow for this it is wise to start

Wireless
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ally into two classes, the main dif-
ference between which lies in the
design of the screen grid. The valves
in Class 1 are designed to operate
with screen grid and anode at the
same mean potential, which is nor-
mally 100-150 volts, while those in
Class 2 are designed for operation
with a screen
potential of 60-80

Vgo volts and an

F

F————

®  anode potential ot

ANODE CURRENT

100-150 volts. In
general, valves in
Class 2 are used

ANODE VOLTS

Fig. 2.—This diagram illustrates the
the anode voltage of an RF

with not less than 50 volts and a
somewhat higher current at this
voltage. If the grid bias is fixed the
normal value should be retained so
that it is not excessive when the HT
voltage falls, but if automatic bias
is used

somewhat, for it will become
smaller with the decline in HT
voltage. :

Of course, conditions are different
it a lower resistance valve is used. A
lower value of load impedance would
be needed so that the current would
have to be higher and the voltage
could be lower. In general, how-
ever, this offers no advantage,
especially as low-resistance valves
often take double the filament
current.

Average Working Voltage

As a standard size of HT battery
is 60 volts, it is convenient to make
50 volts the normal HT supply to
a phone receiver. This represents a
mean voltage between that of a new
battery (6o volts) and that of a run-
down battery (40 volts).

It will be clear that there is no
difficulty in obtaining an adequate
output for phone operation with a
s0-volt supply and an exceedingly
small current consumption. The
question now arises as to how
screened pentodes will operate at
such a voltage, as values of this
type are highly desirable in RF and
IF stages.

The discussion will be confined to
pentodes and kinkless tetrodes so
that secondary emission effects can
be ignored. These valves fall natur-
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effect of reducing

it can well be increased"

with the screen at
about one-half the
mean -anode volt-
age.

In what follows there will be fre-
quent reference to ‘‘normal opera-
tion conditions,”” and these are taken
as zero grid bias and 120 volts anode
potential for RF pentodes used. as
amplifiers; screen potential is
assumed to be 120 volts for Class 1

pentode.

Smalil set, large aerial. An ingenious
method of increasing the pick-up of
the frame aerial is embodied in this
miniature American portable. The
wires of the frame are woven into the
webbing carrying strap. Incidentally,
the latest American minature valves
for sets such as this are designed to
work on 45 volts HT.

* voltage.

valves and 60 volts for Class 2
valves.

Now suppose we take a Class 1
valve and operate it at 50 volts on
both screen and anode, what sort of
performance can we expect? In the
first place, the total current will fall
considerably, and in a typical case
it will drop from 4.0 mA. to 1.1 mA.
The mutual conductance will also
fall, but not to the same extent; it
may change from 1.4 mA/V. to
0.83 mA/V. The anode AC resist-
ance will increase and the undis-
torted voltage output be reduced.

With a Class 2 valve, conditions
are quite different and are most
easily understood by reference to
Fig. 2. Operation must be kept to
the right of A if satisfactory results
are to be secured, and the normal
eperating condition is with an anode
potential B. The load line can be
drawn through this point and is: CD.
With an applied signal voltage. the
anode potential swings along CD and

‘must be restricted to the limits EF if

overloading is to be avoided.

Let us now reduce the mean anode
potential to equality with the screen
The operating point is G
and the load line becomes HJ. The
output is now greatly restricted; for
it is clear that it cannot exceed KL
without distortion being introduced,
and this is much less than EF.

As the valve curves are nearly
horizontal, the fall in anede current
consequent upon the reduction of
anode voltage is very small and is
accompanied by a very slght in-
crease of screen current. The total
current is almost unchanged.

The mutual conductance of the
valve is also hardly affected, while
the AC resistance may be slightly
reduced.

To a first approximation we can
say that by using a Class 2 valve
with normal screen voltage and re-
duced anode voltage the perform-

- ance Is hardly affected as far as

amplification and current consump-
tion are concerned. The voltage
output obtainable, however, is con-
siderably restricted. With a Class 1
valve, however, amplification suffers
as well as output, but there is a re-
duction in the current consumed.
It is clear that as the mutual con-
ductance of battery valves is never
very high the use of Class 2 valves
is usually to be preferred for re-
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duced-voltage operation. The low
output obtainable from the valves
will not, in general, be important,
because much less output than usual
will be needed in a phone set. Pre-
cautions must be taken against the

Wireless
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application of an excessive input to
the set, however, but these will
often be automatic, since a set of
this type will generally be used with
only a small aerial. However, diffi-
culties may be encountered in con-
nection with AVC.

Raft

Radio

AUTOMATIC SOS TRANSMITTER

SPECIAL interest attaches nowa-

days to emergency transmitting
apparatus designed to enable an SOS
message to be sent without the assist-
ance of a skilled operator. One of
the latest examples of this kind ot
thing was produced by the Danish
firm of Wilhelm Johnsen shortly be-
" fore the invasion of Denmark.

It is intended to be attached per-
wvanently to a raft, and to function
no matter which side up the raft falls
into the water. For this purpose the
transmitter is contained in a’ water-
proof casing, and has two rod aerials,
one on either side of the raft. There
is also a starting knob on each side
of the raft, and when this is pushec
in it switches on the automatic trans-
mitter and makes connection with
the appropriate aerial rod.

Power 1s supplied by three large
capacity dry cells, giving a 6-volt in-
put to a vibrator unit for HT supply,
and to a motor which rotates an in-
dented disc to provide the S0S
signal.  The AC output from the
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transformer  is
fed in an unrec-
tified state to
the transmitting
valve, this pro-
- viding modula-
tion in a very
simple manner.
The power out-
put is 10 watts,
which is calcu-

The apparatus is
contained in a
waterproof metal
box. The in-
dented transmit-
© ting disc can be
seen in the fore-
ground.

lated to give a range of about 40
miles over water,

The transmitter, which is, of
course, tuned to the 600-metre wave-
length, sends out distress calls at
regular intervals. It is also in-
tended for use in lifeboats in a
slightly modified form.

In both cases the leading feature
is that no skill of any kind is
required (o

Hénry Farrad’s
Problem Corner

No. 46.—
Negative Feedback?

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

All Hallows School,
Berkhamstead.

Dear Henry,

I have recently acquired a rather
wizard crystal -pick-up, and fortu-
nately have a 2-valve amplifier ready
made for it. Actually, with both
valves the output from the pick-up is
much too much, so most of it has to be
thrown away to avoid the usefu!
volume control range being all at one
end (vide Voigt in the March Wireless
World, Fig. 7 (d)). But connected
straight to the output valve it is just
not enough. It seemed to me a bright
idea that instead of wasting the sur-
plus amplification it could be applied
as negative feedback, with beneficial
results on the quality. So I connec-
ted the 1-meg. volume control, as
shown, through a largish condenser
(actually half-mfd. and guaranteed
0.K.), so as to tap off part of the out-
put in series with the input. The idea
was that by applying more negative
feedback the amplification is reduced,
and so the thing works as a volume
control as well.

The plan is good, but the execu-
tion is rotten. What-happens is that
the affair  motor-boats violently
directly the potentiometer is turned.
I believe there are some hidden snags
somewhere or other in negative feed-
back, so perhaps I have struck one.
Can you elucidate, please, Henry?

Yours ever,

operate  the
apparatus.

<
53
<
>
<
<
L
< el
<

+ ‘ Tony.
Why this re-
sult? And what

should be done to
put it vight?
Henry  Farvad’s
solution is on p.
263.

The circuit arrange-

ment used by Henry

Farrad’s correspon-
dent,




Getting the Best from Records

Part IV.—THE RECORD HAS THE LAST WORD

By P. G. A, H. VOIGT, B.Sc., AM.LLE.E,

{Courtesy : The Gramophone Co., Lid.

H! that’s better, thanks for turning off the heat

A and releasing the press. Now I feel I can speak

freely ; but before I deliver the set piece which

has been so firmly impressed upon me, I should like

to say a few words on my own behalf in the hope that

I may avoid some of the maltreatment and blame which
unthinking people may heap upon me.

It seems to me that the thing which upsets people
most is the sound of scratch. Somehow the idea seems
to have got about that 1 consist of gg per cent. of grind-
ing materials, and that the only joy I get in life is when
I can get busy grinding away the point of a needle. This
is not true at all. 1 may contain a little slate, barytes or
other “ filler,” but slate is really quite soft and can easily
be scratched with a knife.

What is far more important is that I consist of a por-
tion of expensive shellac. Now shellac is a material that
flows when it is hot, and which will flow into the most
minute crevices if the pressure is great enough. When
I am being made to take up my final shape, I am heated
up so that T get as soft as putty, and then I am squeezed
flat between two hot matrices with a pressure of about
roo tons. Under these conditions the shellac flows
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Even under conditions

ideal the work
the gramophone record is
extremely arduous. In this, the concluding
article of the series, the author interprets
the imaginary thoughts of a record and

gives inside information of practical value

performed by

to the user.

wherever it can to escape from this pressure, and thus
flows all round any hard particles until it is in intimate
contact with the surface of the matrix. Providing the
matrix is cooled properly, so that I set before the pres-
sure is released, then the shellac in me will remain in
position, and my surface will be practically as smooth
as that of the matrix which made me.

Sometimes, of course, someone is negligent, or
economy has to be studied, and then materials may get
in which try to expand after leaving the press. Even the
best shellac cannot resist such pressure indefinitely,
especially when the weather is hot, and in those cases
the surface will show little irregularities under the
microscope. The outer blank part before the music
starts is usually the best part to examine for this purpose,
since in the actual matrices used, this part is usually
polished before it is put in the press. Therefore, if the
material is right, we also show a bright polish which
gives a good reflection from the part concerned. In those
parts of the matrix where the music is, they cannot do
much polishing (as this would scour out the wave), and
so irregularities which you may see in us there may have
been in the matrix itself. In fact quite a large propor-
tion of the surface noise for which we get blamed is
actually in the matrix. The fact that you can hear it
only shows that we are doing our job properly and giving
you a faithful replica of what has been impressed into
us.

If you doubt what I say, get hold of a *‘* mother ”’
matrix and play it with a fibre needle, compensating for
the .usual top loss. You will then hear much of the
noise for which the record is usually blamed.

Some people say that if we had been made of so-called
cellulose acetate or other special material, the surface
noise would have been greatly reduced, and they take
this as proof that the ““stock ”’ from which we are usually
made is responsible. I must point out, however, that
these other materials are flexible.  (In fact their un-
breakability is stressed as an advantage) and conse-
quently the material will also flex to the needie point.
Thus, the irregularities impressed in the surface tend to
be pushed down by the needle and do not therefore
agitate it as they would if they were as hard as they
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ought to be. Naturally, such a material is not good for
passing on energy at very high frequencies where the
wavelength is very short, and consequently these records
may sound a little dull over high quality equipment,
especially if the pick-up point, etc., has appreciable
inertia.

1 do not want to pretend that no noise is due to our
composition, but we are blamed for much more than
we actually cause.

Successive stages in the wearing down of a needle point.
The elongation of the contact surface will be apparent from
the side elevation shown in the sketch on the right.

The scratch trouble will, of course, get worse as we
get older if people use heavy sound-boxes or pick-ups
on us with hard needles. They exert an enormous pres-
sure at one or two points, and quickly wear through or
crish through our smooth shellac skins. This explains
why we like the so-called fibre (actually treated bamboo)
or thorn needles. They are much softer, therefore the
point cannot press so hard, and unless they pick up some
abrasive they are harmless. 1 believe though that the
spreading of the point which results from its softness
makes the reproduction go ‘“ off ”’ toward the end of the
record much more than with harder needles.

The spreading is presumably a function of the down-
ward pressure of the point. Therefore, if a pick-up
could be designed in which a much smaller downward
pressure is satisfactory, then fibre needles might stand
up better. 1 hope the research people arc working on
this subject.

Needle Wear

The spreading is not only due to deformation of the
point by the downward pressure, it is augmented by any
wear that may be taking place. When you consider that
at the.end of a record the point has run over about 2c0
yards of my groove, it is hardly surprising if the point
is worn and shows extensive flats on each side.

Think also how the waves crowd up near the centre,
and you will rcalise how undesirable a large flat is if
good quality is required. Let me stress the matter by
working out a practical example. Toward the end
(where the climax of the music often occurs) the track
diameter may be about 4in. As I rotate at 48 rpm,
the surface speed under the needle is about 16.3 inches
per sec. A 5,000-cycle harmonic therefore has a wave-
length of only 3} ‘““thou.”  Naturally, if the needle
point is to reproduce this harmonic faithfully, the point
itself may be only a tiny fraction of that length. Thus,
even if the active length of the point is as much as 1
‘“thou.,”’” some distortion is bound to occur.

At the outside of a record, the track diameter is about
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- not so serious.

114in. so the wavelength is about three times greater.
A slight elongation of the point there is consequently
In the early days of gramophones, this
was realised, and I am told that one firm used to start
at the inside, so that where the wavelengths were short,
the needle point was fresh, and as the point wore, so also
did the wavelengths open out. However, it did not
catch on with the public, and had to be abandoned.
The talkie people had more sense, and the 16in. talkie
records started at the inside.

Just why the centre start did not catch on when it
is obviously so much better is a matter
for surmise, but my private opinion is
that it is due to the way the public buys
records. It just tries over the opening
bars in the shop and takes the
rest for granted. This, naturally,
gave those records which put their
opening bars on the outside an
unfair advantage. The extra com-
plication involved in getting uni-
form outer borders when recording
may also have counted against
these records.

Now let me revert to my own
troubles, namely, the unfair treat-
ment with which I am expected tc
put up by the people who use hard needles on me.

Has it ever occurred to you to work out the colossal
pressure with which the needle is trying to crush my
surface? '

Our little calculation just now showed that when the
point had elongated itself to 1 ““ thou.,”’ the needle could
be considered slightly worn and unable to reproduce
accurately a 5,000-cycle harmonic from the inner

Microphotograph of the outer edge ot a record containing a
filler which has expanded after leaving the press, giving rise
to a ¢ mountainous’’ surface and considerable noise.
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grooves of a record. Let us therefore assume a point
elongation of § “‘ thou.,”” a cut 8 ““ thou.” wide, and that
the point fits the groove perfectly. The projected area
of the point is 8 x & ““ thou.”’ squared or four millionths
of a square inch, and this has to support a pick-up
weight of about 4 oz. This works out at 28 tons per
square inch, so that a square of this size . would have
to support a typical family saloon car weighing 1 ton.

Actually, of course, owing to the wedging action the
pressure is even higher, while when the point does not
fit the groove perfectly (and it rarely does) it may contact
it only over one or two limited areas, and the pressure
may then be multiplied several times. Can you wonder
if my grooves show signs of distress
under such a strain?

Unfortunately, this is not all, be-
cause I am expected not only to
support the pick-up, but also to
agitate the needle according to the
vibrations in my groove. This
means that extra forces have to be
exerted sideways on the needle. In
some pick-ups (where they have
tried to kill the top resonance by
wevere armature damping) the
needle is held almost rigidly. The
extra forces then become very con-
siderable when the waves of big
amplitude come along. At the
resonance points of the tone arm,
things are even worse, because the
increased output is due to the fact

movement relative to the pole tips is
increased. The forces are therefore
also greater and this reacts back on me as I have to
supply the energy in the first place.

There are two frequency regions, and sometimes three
of which I am always particularly afraid. One, I have
just mentioned, the other is the top resonance, where [
find the needle tries to overrun and again I have to
exert extra large forces to control it. The third region
occurs only with some tone arms, and is due to the tor-
sional resonance. When this happens, there is one
frequency where I have to do extra work, and just below
it another where the needle follows my groove with prac-
tically no effort on my part. I am told that at that
particular frequency there is a trough in the response.
Now although I like that bit especially, it does not seem
very sensible to use a pick-up which treats me very
kindly at one frequency, and at a neighbouring one over-
works me badly. I would much rather things were
evened out, as then the danger of breaking down my
groove ‘surface would be greatly reduced.

You see, therefore, how much the resonances frouble
me. Unfortunately, when vou correct electrically for the
extra output which the pick-up has extracted out of me
at these frequencies, it does not save me from doing the
extra work. So please do not delude yourselves that
because you can no longer hear the excess, I am being
saved from its ill effects.
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. . . On a record turning with tant 2
that the vibration of the pick-up angularr velocity rg,egwavelen;?}r,‘so?na scrapping the standard needle of

head is such that the armature given note is much greater at the start which millions are made every year,

i than at the finish of the groove.
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I can imagine that some of you might doubt what 1
have been saying about wear at certain frequencies. If
so, get hold of two of my brothers (twins) both with the
long name of *‘ heterodyne gliding tone,”” and play one
over and over again with a hard needle in a pick-up
having a violent peak in the treble. You will soon be
able to see for yourself that the frequencies near this
resonance peak are wearing out and in fact the apparent
response curve of the pick-up will gradually get better
and better. This is, however, not actually true, as a check
curve taken on the unplayed record will show. All that
has really been happening, is that the first record was
rapidly being spoiled.

Although the pick-up is wearing out the record and
thus reducing the response at reson-
ance, please don’t imagine that this
is a good thing. With ordinary
music there are usually many fre-
quencies all at once. If the pick-up
tries to wear out one frequency in
particular, it will inevitably damage
all others occurring at that spot. The
only way of saving us is by reducing
the amount of work we have to do.

I consider that the standard steel
needle just by itself already has too
much inertia. When these needles
are used in massive armatures or
other things which I have to move
about, matters only get worse. So
please, those of you who design pici-
ups, cut down the inertia of the
moving parts. 1 know this means

but there are at least two makes oi
miniature needles available' with a
weight less than a quarter that of ordinary needle, antl
arrangements using jewel points on very light shanks
could also be used. If the weight of the rest of the
moving parts can be similarly cut down, see how it will
help me. Such reduction might cause loss in output,
but does this matter? Quite often it can be made good
simply by turning the volume control knob. If the
reduced weight has the effect of making the treble reson-
ance go up the scale, so much the better.

Another thing which is helpful is to have the move-
ment very free in the pick-up head. I do not then have
to push so hard at low frequencies. Even if at the tone
arm resonance I have to push three or four times as hard
as normal, the work can still be light, if the normal push
is low enough. If I can be saved from having to push
sideways very hard, then a small downward pressure
is enough to hold the needle to its work. Most of *he
weight of the pick-up can then be counterbalanced o
taken up by a spring so that both the reproducing point
and the record will last longer. If you can go far enough
in this direction, there seems to be no reason why a fibre
point should not last perfectly for several records, and
thus be fit for use on first-class reproducing gear.

* (1) The Murdoch ‘“ Euphonic ”” each of which plays several
records ; (2) The H.M.V. *Silent Stylus,” a chromium-plated
long-playing needle.

MAY, 1940.



Wireléss
‘World

Getting the Best from Records—

With reduced work and downward pressure the ten-
dency for hard points to wear me out is, of course,
greatly reduced, so that these can be used without the
feeling that serious damage is being done at each play-
ing. When a jewel point is used under these conditions,
its life too should be greatly prolonged, a matter of im-
portance if the point is expensive or difficult to renew.

There are thus many advantages in reducing the work
I have to do so that a lighter downward pressure is pos-
sible. The only disadvantage seems to be that it may

. not be possible to trip those automatic stops or record
changers which require considerable mechanical force
to operate them.

With regard to jewel points, I must mention one dis-
advantage. Namely, they cannot adapt themselves to
a badly shaped groove. Thus, for example, in the rare
case of a record with a flat-bottomed groove, the jewel

point will

““skate” about \

on this flat sur- N\
face, and ‘re- , N B
produce sound 7 2 i

only when the
point happens to
touch the side of
the groove. This
produces an in-
credibly bubbly,
distorted sound for which the recording engineer is really
responsible. He should not be using a cutting tool with
the bottom of the point chipped off.

Loss of top response must result from

the trailing angle of the needle since

the difference (d) between the contacts

at the bottom and top of the groove is

equivalent to flattening of the needle
point.

Another serious trouble can occur if the cutting point -

has a chip in the side. There is then a ridge in the
groove, and a reproducing jewel pressing on this ridge
will produce very severe surface noise. With a softer
point, a channel is formed and the excess pressure no
longer occurs. However, such ridges should not exist,
so recording engineers, please take more care and check
up your cutting sapphires so that records with faulty
grooves will never be made. Remember, the jewel re-

producing point will show up this kind of fault and bear
perpetual witness to your carelessness.

Another matter which I cannot quite understand i3
this: At the time of recording, the cutter is generally
trailing so slightly as to be practically vertical. Yet
when I am being reproduced, people cheerfully let the
needles trail by amounts approaching 45 deg. and with
some special needles even more. If the shape of the
“point”’ in contact with the groove was perfectly
spherical, the plane of the line of contact would be
vertical and all would be well. In practice this does not
happen, and along the conical part of the *‘ point”’ the
plane of contact agrees with the axis of the needle. Thus
we find that the contact at the bottom of the groove is
in front of that at the top so that different parts of the
point must be playing different parts of a high frequency
note. Surely this must have much the same “effect as
a flat on the point? The remedy seems to be to make
the reproducing angle agree with the recording angle
(i.e., between o deg. and 5 deg. trailing). I know this
is done with one pick-up having a jewel point, but with
steel needles. there seems to be some practical reason
against this, as I know of no steel needle pick-up in
which the needle is nearly vertical:

Now for a concluding remark on how to treat me when
I am not in use. Please keep me flat. Especially in the
summer, or when I am near warm things. If you want
to stand me up on edge, please make sure that I can’t
lean over sideways. (If the box is not already full, put
some packing into it.) If you use albums, have a good
look at them, and make sure that covers and binding
margins, etc., are not likely to cause warping. There
are some albums which seem to have been made ex-
pressly to warp us!

I am afraid that I must now conclude this talk and
return to my normal state in which the only voice I have
is that of the music that has been impressed on me. )
hope that I have interested you, and that in future my
many brothers and I can all look forward to such good
treatment that we shall always be able to give you
faithfully that which has been stored in us.

News from
Bristol Experimental Radio Club
Headquarters: 21, King's Corridor, Old Market
Street, Bristol 2, Gloucestershire.

Meetings: Alternate Tuesdays at 7.30 p.m.
Hon. Sec.: Mr. J. James, 40, Robertson

Society
Headquarters :

Hon. Sec.: Mr. T.

Eastbourne and District Radio

The Seience
Senior School, Eastbourne, Sussex.
G. R. Dowsett, 48,

the Clubs

held recently. Both membership and finances
have improved during the past year. The sub-
seription is to be reduced to 2s. &d. for 1940,
and members serving in H.M, Forces will be-
come honorary members.

Room, Cavendish

Grove

Road, Eastville, Bristol, 5, Gloucestershire.
Recent activities have included a demonstra-
tion of a PA amplifier, a Hallicrafter * Super
Sky Rider ” receiver and of a special amplifier
with a somewhat unusual cirenit. There has
also been a talk on frequency meters,

Croydon Radio Society

Headquarters: St. Peter’s Hall, Ledbury Road.
¢outh Croydon, Surrey.
Meetings: Tuesdays at 8 p.m.
Hon. Sec.: Mr. E. L. Cumbers, 14, Campden
Road, South Croydon, Surrey, ¢
On February 1st, Mr. H, G. Menage, of R. A,
Rothermel, ILitd., spoke on ‘‘Latest Develop-
ments in Piezo Crystals.” At the meeting on
March 7th, Mr. Nixon, of the G.E.C., gave a
lecture entitled * Lantern Valve Development.'®
The final meeting of the session was held on
April 4th. The Society is following its usual
‘procedure of closing down during the summer,
The new session will be opened in October,
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Road, Eastbourne, Sussex.

At a recent meeting Mr. J. A. Penfold gave
a lecture entitled ‘ Problems of the Super-
heterodyne,” in which he went very exhans-
tively into the design of this type of receiver.

Robert Blair Radio Society

Headquarters: L.C.C. Evening Institute, Blundell
Street, London, N.7.
Hon. Sec.: Mr. H. Shelton, 9, Gordon House,

The new session commenced on April 4th. 1t
was announced that new equipment had been
ordered to complete the test bemch equipment
which includes a cathode ray oscillograph.

Edgware 'Short Wave Society

Headquarters: 4, Gainsborough Gardens, Edg
ware, Middx.

Meetings: Wednesdays at 8 p.m
Hon. Sec.: Mr. F. Bell, 118,
Hendon, London, N.W.0.
The third annual general

Colin Crescent,

meeting was

Ashton-under-Lyne and District
Amateur Radio Society

Headquarters: 17a, Oldham Road,

Ashton-under-Lyne, Lanes.
Meetings: Wednesdays at 8 p.m. and: Sundays

at 2.39 p.m.

Hon. Sec.: Mr. K. Gooding, 7, Broadhent
Avenue, Ashton-under-Lyne, Lancs.

Great interest was taken in the recent de-
monstration of a new AF amplifier constructed
by Mr. J. Cropper. It consists. of a 6C5 push-
pull transformer coupled to the two halves of
a 6F8 twin triode. The output valves work
with positive bias on the grids. There is a
certain amount of negative feed-back and with
250 volts HT, 9 watts output is obtained with
a very low percentage harmonic distortion.

Mr.  W. P, Green and Mr. J. Phillips have
consirueted a signal generator for the club.
The society's future programme inecludes, among
other things, the construction of a steel wire
recorder.

Smallshaw,
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HE recently introduced '“go”’
serics has been developed
specifically to meet wartime

conditions. The keynote of the de-
sign is simplicity, and all non-essen-
tials have been omitted in order that
the highest possible performance,
particularly on short waves, may be
retained with economy in materials
and labour.

Nothing has been done, however,
which would compromise the stand-
ards of reliability which Murphy
Radio have set for themselves,
neither is the appearance and finish
in any way inferior to that of pre-
war sets. There are many neat fea-
tures in the mechanical design and
wartime conditions of working have
evidently been conducive to the
growth of new ideas. This is a set
which would have attracted favour-
. able notice in the days of peace as a
basically sound design without frills
at a reasonable price.

Circuit.—In general outline the
circuit follows that of last year’s
‘70’ series. A triode-hexode fre-
quency changer is followed by one
stage of IF amplification, a double-
diode-triode and a pentode output
valve.

Iron-cored tuning coils are used
throughout the receiver on all three
wavebands in the oscillator as well as
the aerial circuits. An IF filter is
included in the aerial lead and there

246

Test Report

is provision for the
introduction of single
or double filter units
for use when the set is
installed near to a
powerful  transmitter
or transmitters. = The
object is to prevent
overloading of the fre-
quency changer and
the  generation of
whistles on the local station, with-
out impairing the sensitivity at
other parts of the waverange. The
filters are fitted free of charge in dis-
tricts where they are necessary.
The remainder of the circuit is

Circuit diagram of the Murphy Ago.

Murphy A90

AC SUPERHETERODYNE (FOUR
VALVES--RECTIFIER). DESIGNED FOR
WARTIME PRODUCTION.

PRICE £11

radio. A higher degree of AF ampli-
fication has been obtained compared
with the Ayo, partly by a more
efficient valve in the detector stage
and partly by the use of a cathode
by-pass condenser on the bias re-
sistance of the output stage.

The Pengs output valve is rated
for an anode dissipation of 10 watts
and therefore no Post Office permit
is required to purchase the set. For
this anode dissipation the very high
undistorted output of 4.5 watts is
claimed.

A further minor improvement in
design is to be found in the use of a
higher inductance for the field coil

In addition to the permanent IF filter in the

aerial circuit, local station filters can be introduced if required to prevent overloac
ing of the frequency changer.

AAAAA
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INTERMEDIATE
FREQUENCY
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straightforward. It will be ob- ‘of the loud speaker and a conse-

served that AVC is undelayed.
There is no switch for the gramo-
phone pick-up and the ““live ’ lead
should therefore be disconnected
from the socket when receiving

quent reductioni of mains hum.
‘Performance. — A systematic
“examination of the receiver for
typical faults in performance pro-
duces very little ammunition for the
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would-be critic. The medium and
long wave ranges provide all the
sensitivity required by the general
listener with sufficient selectivity to
take advantage of the range avail-
able. There are no self-generated
whistles on these ranges and very
few on the short-wave range.

With only a single tuned circuit
preceding the frequency changer
the performance in the matter of
image rejection on short waves is
naturally not so good as that of the
A76, but the sensitivity and signal-
to-noise ratio are so good that an
occasional whistle is 'readily for-
given. There can be no doubt of
the efficiency of the short-wave cir-
cuits and the power and clarity of
reception on this waverange is much
above the average for receivers in
this price class.

The excellent radio performance
is capped by quality of reproduction
which is remarkable for the skill
with which the requirements of
speech and music have been bal-
anced. Although the diameter of

Wireless
Worid

the mechanical design of this re-
ceiver. The necessity of planning
ahead for wartime production is re-
sponsible in some degree for a fresh
approach to the problems of the
choice and utilisation of materials,
but the ingenuity of the designers
has by no means been entirely ab-
sorbed by these considerations.

One of the most notable develop-
ments is the employment of push-
button control for waverange
switching. The short direct leads
which can be obtained with this type
of switch have contributed in. no
small measure to the efficiency and
stability of the short-wave range,
and from the user’s point of view
there can be no doubt that the push-
buttons are much more attractive
than the conventional rotary wave-
range control.

The push-button switches, to-
gether with all the RF components,
are built on a thick metal front
panel which also carries the tuning

N e
the loud speaker cone is only 6§ |
inches, the semblance of bass in | WAVERANGES
musical 1teflms is by no x}neans. lack% { Short ... 16.7 - 50 metres !
ing ; yet there 1s no colouration o ! . -
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treble response speaks for the
absence of harmonic distortion and
transient response is remarkably
good.

Constructional Features.—More
than usual interest is to be found in

MAY, 1940.
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dial. ~ This RF unit is assembled
separately from the main chassis
which carries the remainder of the
circuit from the frequency changer
onwards.

The two-gang tuning condenser is

mounted underneath the chassis
where it is protected from dust. It
is coupled to the tuning knob
through a two-speed slow-motion
drive, and for short-wave station log-
ging an auxiliary roo-degree dial
has been provided. This is chain-
driven from the main spindle with
an 8:1 reduction ratio.

Station names are printed in tran-
sparent white on an opaque black
background and each waverange is
selectively illuminated from behind.
The auxiliary dial is illuminated
only on short waves. Looking
ahead, those British and Con-
tinental stations which have tem-
porarily closed down are included
on the dial, but in smaller lettering
than the stations which are at pre-
sent in operation.

The engraving of control knobs to
identify their functions is, we be-
lieve, a new departure in Murphy
receivers, and one which will be
generally welcomed.  The tuning
and volume controls are mounted in
the bakelite front. panel and the
combined tone and on-off switch in
a recess at the left hand side of the
set.

To facilitate - removal of the
chassis from the cabinet, compara-
tively long leads have been fitted to
the latter control and the loud
speaker connections are made
through a detachable four-pin plug.

A special word of praise is due to
the external loud speaker switch in-
corporated with the socket connec-
tions. This has a sliding action and
works in a slot which automatically
exposes lettering indicating whether
internal, external or both speakers
are in circuit.

Another new departure is to be
found in the use of moulded coil
formers designed specially for use
with ““Speednut”’ fixing to the
chassis.

To conserve as far as possible the
use of aluminium, electrolytic con-
densers with impregnated cardboard
cases have been specified. Also,
with an eye to fluctuations in the
supply of plywood, the cabinet has
been designed so that it can be
equally well made in solid wood.
The set tested had a cabinet of the
latter type and it would seem that
absence of veneers is not going to
mean any deterioration in the ex-
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Murphy AS0—
terior finish, which is quite up to pre-
war standard.

There can be no doubt that the
Ago is a thoroughly sound engineer-

Wireless
World

ing job, and one with which the

makers may look to the future with

confidence 1n sustaining flow of pro-
duction and reliability of perform-
ance.

Two New H.M.V. Models

A BATTERY SET AND A DC/AC RECEIVER

HE new Model 1404 Dbattery
receiver is a successor to the
Model 1400 and has been
designed to give a high acoustic
output for low HT consump-
tion. The total anode current
is only 5 mA, but a new loud
speaker with a permanent

magnet giving a flux density of
10,000 lines/cm?* has been specially
developed to make the most of the
output from the KTz in the final
stage. This is preceded by a double-
diode-triode detector, AVC rectifier,
and first AF stage, a single pentode
IF amplifier, and a triode-hexode
frequency changer. Switching- for
these three wavebands is by means
of push buttons, and the only other
controls are tuning and combined
volume and on-off switch. The price
is IT guineas.

In the Model 1351, which replaces
the Model 1350, push-button tuning
s arranged for five stations, and
three additional buttons are used for
waverange switching. As in the bat-
ttery model, there is a short-wave
range from 16 to 50 metres in addi-
tion to the usual medium- and long-
wyave ranges.

A high-efficiency aerial coupling
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transformer with an image rejector
the frequency

circuit  precedes

(Left) H.M.V. Model 1404 bat-
tery set and (above) Model 1351
receiver for DC/AC mains.

changer, and the valve
sequence which follows is simi-
lar to that of the battery
receiver. A KT35 is used in
the output stage and the rectifier is
a U3zr. The set is protected by
z-amp fuses, The price is 12 guineas.

The Wireless Industry

WO new receivers have been intro-
duced by the Marconiphone Co.,
Lid. The Model 8g2z battery receiver at
11 guineas is a four-valve superhet with
a battery economiser circuit. Maximum
output is obtained with an HT con-
sumption of romA, but this may be re-
duced to 5 mA for normal conditions.

The other receiver, Model 892, is for
AC/DC mains and costs 12 guineas. It
has push-button tuning for five stations
and employs a four-valve superhet cir-
cuit with three waveranges. The short-
wave range goes down to 16 metres.

An important addition has been made
to the PA equipment produced by the
G.E.C. This is the type BCS.2290 Cur-
rent Fed Microphone. Designed to feed
a standard 15 ohm PA loud speaker, this
microphone derives its power from a
12-volt accumulator and operates with-

out the use of an amplifier. The price
is .£8 5s., and a special maiching trans-
former is available at £1 1o0s.
< <= < B

The Uganda Motor Works, Kampala,
Uganda, East Africa, have opened a
Radio Department, and would be glad
to receive catalogues and trade terms
from manufacturers of components,
accessories and complete receivers.

< G <

New firms engaged in the manufacture
of components employing aluminium
and light alloys are reminded that the
Technical Advisory Service of the
Northern Aluminium Co., Ltd., Ban-
bury, Oxfordshire, is at their disposal
for free advice on all problems relating
to the working and treatment of alu-
minium and its alloys.

New Tungsram Frequency
Changer
TYPE 6E8-GM

NEW occtal-based triode-hexode has
recently been introduced for use in
conjunction with the American-type
octal range valves. Its leading char-
acteristics are as follows:—
Heater volts = 6.3 volts
H(’ater current 0.3 amp
Conversion conductance 0.65 mA/V
Optimum  heterodyne voltage = 1o velts r.m.s,

Hexode anode voltage = 250 volts

Hexode screen voltage =100 (or fed
through
50,000  ohms
from 250 v)

Signal grid voltage =-2 to - 20
volts

Triode conductance =28 mA/V

Triede anode voltage = (fed through

30,000 ohms
. frora 250 v}
Optimum triode grid leak = 50,00¢ ohms
Total screen current =3 mA
Hexode anode current =2.3 mA
Triode anode current =
Capacitance to Earth.
Input grid
Qutput
Oscillator grids
Triode anode
Mutual Capacitances.
Input grid to anode

== 0.0013 uplt

Input grid to heater = 0.00% pul
Input grid to oscillator grids 0.2 puF
Oscillator grids to triode anode 1.5 upF

The OE8-GM has a floating screen
voltage characteristic resulting in a con-
version conductance curve which is prac-
tically pure logarithmic function of the
input voltage, and hence the valve has
considerably reduced cross-modulation
and lower noise level. Due to the
separation of the two systems in the
valve, the frequency drift on short
waves due to AVC or variation cf supply
voltage is reduced to a negligible gquan-
tity.

Transit time effects have been reduced
so that at 25 Megacycles the kinetic grid
current at normal grid bias is only
2-3 pA. The input impedance at this
frequency is of the order of 15,000 ohms.

As. the valve has the same general
shape and size as the normal American-
type mixer and RF valves, it will be
useful in all classes of work, including
midget superhets.

The price of the Tungsram 6E8-GM is
11s. 6d.
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“The Wireless World” Valve Data, 1940

KEY TO VALVE BASE CONNECTIONS

THE pin connections of all the valves listed in this issue are
drawn as they would appear when the base or its holder
are viewed from the underside of the chassis. The code
numbers used for cross reference which appear in the valve
data columns headed ‘* Wireless World Base No.”” are preceded
by letters indicating the type, and the first digit indicates
the number of sockets in the valve holder. The succeeding

figures merely give the order of appearance in the particular
section to which the valve belongs. In a few cases, e.g., where

a valve is available in both metallised and clear bulbs, or with
special internal screening, a single base diagram covers both
types and the connections which may or may not be present
are shown dotted. Elsewhere only those electrodes which have
independent external connections are shown; thus, in the
case of some tetrodes, the beam-forming electrodes may be
omitted.

Each section is preceded by a sketch (not necessarily to
scale) showing the arrangement of the pins in each type.
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For Morse Practice
Signals Recorded on Gramophone Discs

JE have received a series of three gramophone records
prepared by an ex-R.A.F. signal instructor for the
benefit of those desiring to learn morse by home study.

The records contain examples of plain language,
numerals and code groups, and are recorded at various
speeds from 2 to 15 words per minute. It is possible,
by adjusting the r.p.m. of the turntable to obtain a limited
variation in the speed of sending in the case of each record,
and a leaflet is supplied giving the corresponding morse
and turntable speeds as well as the full text of each- record
for checking purposes. The provision of this information
is particularly commendable, and although a change of
speed means a variation in the pitch of the note, this is
immaterial.

The records are models of clear-cut sending, which is
particularly desirable for learners, even though such good
sending may seldom be heard in actual practice. There
would seem to be room for more advanced records at
higher speeds and with a background of jamming such as
a- wireless operator might normally experience.

These records cost 3s. 6d. each, or gs. for the set of
three, and can be obtained post free from C. E. Masters,
Forest Way, Pound Hill, Crawley, Sussex.

All records are of the standard ten-inch type suitable
for use with ordinary needles.

*

Three New K.B. Sets

I OLSTER BRANDES, LTD., Cray Works, Sidcup, Kent,
have just released three new receivers, all under £10.
The Model KB8o8 is a four-valve table model superhet for

AC mains with a heptode frequency changer, and a pentode

output valve giving three watts output. The anode dissipa-

tion does not exceed 10 watts and no permit is required to
purchase. There are three wave-ranges and the short-wave
range goes down to 16.5 metres. The price is 9 guineas.

A similar wave-range is covered in the KB8oo which is the
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battery equivalent. The frequency changer in this set is a
triode hexode and automatic bias is provlde for the output
pentode valve. The price is 8 guineas, less batteries.

Finally, there is the KB817, which is an ‘*all-dry "’ battery
portable using 1.4 volt valves. A four-valve superhet circuit
is employed and the wavelengths covered are 200-545 and
1050-2000 metres. The weight is 181b. and the price, complete
with batteries, is £7 19s. 6d.

Hearing Aids

The concluding article of Dr. Littler’s series of contributions
on hearing aids has been unavoidably held over.

BOOKS ON WIRELESS
Issued in conjunction with ‘* The Wireless World "
Net By
Price Post !
“ FOUNDATIONS OF WIRELESS,” by
A. L. M. Sowerby. Second Bdition .. 5i- 5/5
i “RADIOC LABORATORY HANDBOOK,” by
H M. G. Scroggie ... .. . .. 8i6 9/-
“ WIRELESS SERVICING MAVUAL,” by
W. T. Cocking. Fifth Edition in preparation 5/- 5/5
‘ HANDBOOK OF TECHNICAL IN-
STRUCTION FOR WIRELESS TELE-
GRAPHISTS,” by H. M. Dowsett.
Sixth Edition 21/- 21/9
‘“ WIRELESS DIRFCTIOV FlNDl\G’ hy
R. Keen. Third Edition 25/~ 25/9

**RADIO DATA CHARTS,” by R T.

Beatty. Second Edition .. 4/6
*“ ELEMENTARY PRINCIPLES OF \VIRE-

LESS TELEGRAPHY AND TELEPHONY,”

by R. D. Bangay. Revised by O. F. Brown.

Third Editien ... . ... 176 8/-
“ LEARNING MORSE '’ 6d. 7d.

4/10

Obtainable from Leading Booksellers and Railway
Bookstalls or by post (remittance with erder) from

ILIFFE & SONS LTD., Dorse! House, Stamford Street,
London, S.E.1

[y
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AMERICAN UX. TYPES
-] @
Heater ;_;D F; - & < ,Lé § s z = 2| wirel
FR|TE| Grid [2F |S 25 Im. FEn|5gz| 53 588 ireless
Type Application & g = £ | Voltage | S g9l = i S8 pedance |2 S5 ‘g E cgg £52 World | Price
Nuamber <2 | §5 | Normal EE 8l g £ 2L Ohms [S<g|ERS| 28 [RE7| Base
Volts|Amps e Ez © SE| g = =) </ £| Number
< |» # < <
1A4E Battery H.F, Pentode{ 2.0 {0.06 | 180 | 67.5| -3/-15 | 23 .| 0.8 ] 750 | 1.0 Meg. | 0.75 -— —_ — UX45 9/-
1A6 Battery Heptode F.C.| 2.0 10.06 { 180" | 67.5{-3/-22.5| 13 24 ] — | 0.5 Meg. | 3007 — — — UX610 | 10/6
1C6 Battery Heptode F.C.| 2.010.12| 180 ' 675! -3/-14 ! L5 2.0 — 1075 Meg. ' 3257 — — — UX610 | 10/8
573 A.C, Rectifier ..] 50180 (Max.A.C. Voltage per Anode 500 R.M.S. Max. Rectified Current 250 mA. UXat 15/~
6A3 Power Triode 1 63110 | 250 ) — —45 |60.0 — 4.2 800 | 5.25 | 2,800 | — 3.2 UX44 9/6
6A7 Frequency Changer .. 6.3 [0.3 | 250 | 100 | -3/-40 | 3.5 | 22| — 360,000 | 5507 — 300 | — UX73 11/6
6ATE Frequency Changer ..| 6.3 /0.3 | 250 | 100 | -3/-40 | 3.3 | 2.0 | — 300,000 | 5007 - 300 | — UX73 11/6
6B5 Double Output Triode] 6.3 | 0.8 | 300 — — 43.0 8.0 54 24,000 | 2.25 | 7,000 0 5.0 UX66 15/-
6B7 Double Diode Pentode; 6.3 0.3 | 250 | 125 - 3 9.0 2.3 730 650,000 | 1.10 — 250 — UX71 12/6
6BTE Double Diode Pentode; 6.3 |1 0.3 | 250 | 125 -3 7.5 2.1 700 650,000 | 1.1 - 250 | — UX71 12/6
6C6 H.F. Pentode ..| 63103 |250 | 100 -3 2.0 0.5 {1,900 | 1.5 Meg. 1.25 — 600 —_ UXe67 10/6
6D6 Vari-Mu H.F. Pentode{ 6.3 {0.3 | 250 | 100 | -3/-40 8.2 2.0 11,280 800,000 | 1.6 — 300 — UXe67 10/6
6F7B Triode Pentode 6.3 /03 | 250 | 100 | -3/-35 6.5 L5 900 850,000 | 1.1 - 500 — UX75 11/6
6U5/6G3| Magic Eye (Tuning In. ) 6303 | 250 | — | 0/~22 | — —_ - — — — — — UX$611 8/6
12A7 Pentode Rectifier ..|12.6 0.3 | 135 1135 ' —135' 90 ' 25" 100 " 102,000 ' 0.975'13,500 '1,250 | 0.55 | UX74 12/6
1273 A.C.or A.C./D.C. Rect.| 12.6 | 0.3 ' |Max. A.C. Voltage per Anode 250 R.M.S. Max. Rectified Current 60 mA. UXa43 9/~
15E Battery H. F. Pentode 201022135 | 67.5] - 1.5] 1.85| 0.3 600 800,000 | 0.75 — -_ — UX53 9/-
18 Power Pentode .114.0 { 0.3 | 250 | 250 - 16.51 34.0 6.5 190 80,000 | 2.35 7,000 410 | 3.5 UX69 10/6
18E Power Pentode 140 103 | 2501 250 | —16.5|32.0 6.2 180 80,000 | 2.25 | 7,000 | 410 | 3.5 UX69 10/6
19 Battery C‘lass“B"Amp. 20026136 | — 0 — —_— — — — | 10,000§f — 2.1 UX62 9/6
24A Screened Tetrode 2.5 1,75 | 250 90 — 3.0 4.0 1.7 630 600,000 | 1.05 — 500 — UX83 10/6
24K Screened Tetrode | 2.5 175 | 250 90 - 3.0 4.0 L7 600 600,000 | 1.0 — 500 — UX53 10/6
25RYE A.C./D.C. Rectifier ..|25.0 0.8 [Max. A.C. Voltage 250 R.M.S. Max. Rectified Current 80 mA. UXe61 9/
25Y5 A.C./D.C. Rectifier ..|25.0 | 0.3 |Max. A.C. Voltage 250 R.M.S. Max. Rectified Current 80 mA. UXxel 9/-
2575 A.C./D.C. Rectifier ..|25.0 0.3 |Max.A.C. Volmge 250 R.M.S. Max, Rectified Current 85 mA. UX61 9/~
27 G.P. Triode 4 25|L75) 260 | — -21 5.2 — 9 9,250 | 0.97 — — — UXs§2 7/6
30 Battery Triode 201006118 | — 1 135! 3.1 — 9.3 10,300 | 0.9 — - — UX44 6/~
32E Battery H.F. Tetx()de 2.0 1006 18 | 675, - 3 L7 0.4 780 | 1.2 Meg. | 0.65 — — — UX45 9/-
34E Battery H.F, Pentode| 2.0 |0.06| 180 | 67.51-3/-225! 2.8 1.0 620 | 1.0 Meg. | 0.62 — — UX45 9/~
35RE A.C./D.C. Rectifier 35.0 | 0.3 [Max. A.C. Voltage 250 R.M.S. Max. Rectified Current l"O mA. UX61 /-
36 Screened Tetrode 63103 | 2580 90 - 3.0( 3.2 1.0 595 550,000 | 1.08 —_ 850 — UX53 10/6
36E Screened Tetrode 63103 | 250 90 - 3.0] 3.2 1.0 530 550,000 { 1.0 - 850 o UX53 10/6
37 G.P., Triode 6.3 103 | 250 — - 18 7.5 — 9.2 8,400 | 1.1 -— — — UXs52 7/8
39/44 H.F. Pentode 6.3 0.3 | 250 90 -- 3.0; 58 1.4 11,050 | 1,000,000 | 1.05 - 400 | — UX53 10/6
39/44E | H.F. Pentode 63103 | 250 90 - 30| 5.8 1.4 {1,000 | 1,000,000 | 1.0 — 400 — UX53 10/6
41E A.C. & Car Radio
Power Pentode 63104 | 250 | 250 —18.0}32.0 5.5 150 68,000 | 2.2 7,600 480 | 3.4 UX69 10/6
42 Power Pentode 6.3 10.7 | 250 | 250 --16.5| 34.0 6.5 190 80,000 | 2.35 | 7,000 410 | 3.5 UX69 10/6
42E Power Pentode .| 63107 | 250 | 250 --16.5} 32.0 6.2 180 80,000 | 2.25 | 7,000 410 | 3.5 UX69 10/6
43 Power Pentode 1250103 180 | 135 -20 1380 7.5 100 40,000 | 2.5 5,000 440 | 2,75 UX69 10/6
43E Power Pentode L1250 103 180 | 135 20 38.0 7.5 90 40,000 | 2,25 5,000 440 | 2.75 UX69 10/6
45 Power Triode 2.5 1.5 | 250 —_ - 50 |34.0 — 3.5 1,600 | 2.17 | 3,900 | — 1.6 UXa4 9/6
47 Power Pentode 2.5 | 1.76 | 250 | 250 -16.51 31.0 6.0 150 60,000 | 2.5 7,000 450 | 2.7 UX54 10/6
47E Power Pentode 2.6 | 1.75 | 250 | 250 —16.5|31.0 6.0 | 140 60,000 | 2.3 7,000 | 450 | 2.7 UX54 10/6
71A Power Triode 50 (025|180 | — - 40.5 20.0 —_ 3 1,750 | 1.7 4,800 | — 0.79 UX44 9/6
75 Double Diode 'luode 6.3 103 | 250 — - 2.0 0.4 —_ 100 . 90,000 | 1.10 — 15,000 — UX64 9/6
76 G.P. Triode .1 6303 250 — -135) 5.0 — | 13.8 9,500 | 1.45 — 12,5600 —_ UXs2 /6
77 H.F. Pentode 6.3 0.3 | 250 | 100 - 3.0| 23 0.5 11,500 | 1.5 Meg. 1.25 — 11,000 — UXe7 10/6
77E H.F. Pentode . 6.3 10.3 [ 250 | 100 - 3.0} 23 0.5 | 1,500 — .| 1.0 — 11,000 —_ UXé7 10/6
78 Vari-Mu H.F. Pentode 6.3 103 | 250 | 125 | -3/-40 | 10.5 2.6 1,000 600,000 | 1.65 — 200 — UXe7 10/6
78K Vari-Mu H.F, Pentode 6.3 0.3 | 250 | 100 -3 |10 2.6 {1,000 700,000 | 1.40 300 — UX67 10/6
79 A.C.Clags “B” Amp...| 63]0.6 | 250 | — 0 —_ - — — | 14,000§] — 8. UXes 15/~
80 A.C. Rectifier 5.0 | 2.0 |Max. A.C. Voltage per Anode 350 R.M.S. Max, Rectified Current 125 Milliamps. UX42 9/-
84 A.C. & Car Radio Rect.| 6.3 |05 -{Max. A.C. Voltage per Anode 350 R.M.S. Max. Rectified Current 50 Milliamps. UX51 9/
85 Double Diode Triode..| 6.3 0.3 | 250 | — - 20 8.0 — 7,500 | 1.1 |20,000 {2,500 | 0.35 | UX64 9/6
2101 Battery Power Pent. 201012135 | 135 — 4.5| 8.0 2. 200,000 | 1.7 16,000 —_ 0.45 UX54 9/-
2102 Battery Double Diode, )
Triode . 20012 135 — - 15| 2.1 30 23,000 | 1.3 —_ — — UX63 7/6
2103 Battery Double Pent 201026 135 | 135 — 75! 4.0 1 21 350 — 1.6 | 24,000§] — 0.6 UX72 12/6
2151 Power Pentode 14.0 1 0.3 | 250 | 250 —31 |47.0 [11.6 120 50,000 | 2.4 —_ —_ 6.0 UX69 12/-
4 Available with 5 or 7 pin base. 1 Conversion Conductance in Micromhos, § Anode to Anode Load.

Il Available with 5 pin and side terminal or 7 pin base.

NOTE.—The Brimar Type Numbers in the U.X. and Octal Ranges correspond exactly with existing American Type Numbers,

i.e. The Brimar 6A7 will replace any 6A7 of American manufacture.

Advertisement of Standard Telephones and Cables, Limited, Foots Cray, Sideup, Kent.
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ENGLISH TYPES
H é’!) gﬂ o5 ®
eater ] L] & =3 o P
PEgu I g . e ze| 2 — g B z .
=2|T3F] Grid |8 (TF| =8 Im- ] B.w| 28 |288] Wireless
Type Application S E | 8 | Voltage 2 gl 21 &% | pedance [EE :\ 5% g pc:: I |2 é"; World | Price
Number £2 | §.5 | Normal 55188 B2 Ohms |STd 238 | 8% |82 | Base
Volts [Amps| 371 £ e 2| g 5|3 E% 7O E! Number
20A1 Triode Hexode F.C. ..| 4.0 |1.2 | 250 84 2.2 3.0 — 750,000 | 650* — 300 — BR736 11/6
20D2 Triode Hexode F.C\, ..| 13,0 | 0.15 | 250 | 100 25 | 45| — | 1,000,000 | 350* — 300 | — BR734 | 11/6
15D1 Frequency Changel .. 130102 | 250 | 100 3.5 2.2 — 360,000 | 550* — 300 — BR728 11/6
15D2 Frequency Changer ..} 13.0]0.15 | 250 | 100 3.3 2.2 — 360,000 | 550* — 300 ] — BR728 | 11/6
9D’ Vari-Mu H.F. Pentode| 13.0 | 0.2 250 | 125 10.0 2.6 11,000 600,000 | 1.65 — 200 — BR721 10/6
11D3 Double Diode Triode. .| 13.0 [ 0.2 | 250 - 0.4 -— 100 90,000 | 1.10 — 15,000 —_ BR77 9./6
11D5 Double Diode Tricde. .} 13.0 1 0.15 | 250 — 3.8 — 40 26,700 | 1.5 — 750 | — BRT77 9/6
10D1 Double Diode. . .| 180 0.2 —_—1 — — -~ - —_ — — — — BR52 5/6
4D1 Triode .. ..113.0102 | 200} — : 5. — 40 10,000 | 4.0 — 800 | — BR75 7/6
7D6 Power Pentode ..1400 102 | 250 | 250 — 6 |320 | 6.0 600 60,000 {10.0 8,500 150 | 3.75 BR722 10/6
D8 Power Pentode ..113.0 1085 | 250 | 250 - 6 320 6.0 600 60,000 |10.0 8,500 150 | 8.75 BR722 10/6
7A3 Power Pentode .| 40120 | 250 | 250 - 6 1320 | 601 600 60,000 110.0 8,500 | 150 | 3.75 | BR722 | 10/8
180 135 - 20 1380 7.5 100 40,000 | 2.5 5,000 440 | 2.75
7D3 | Power Pentode .. 40.010.2 1335|135 | 20 (370 | 80| 100| 40,000 [ 2.5 | 5000 | 440 | 2.0 }er22 | 1076
D5 Power Pentode ..113.0 1035 | 250 | 250 —16.5]34.0 | 6.5 190 80,000 | 2.35 | 7,000 410 | 3.0 BR722 10/6
1D5 A.C./D.C. Rectifier ..[40.0 | 0.2 |Max. A.C. Voltage 250 R.M.S. Max. Rectified Current 75 Milliamps. BRS51 9/~
R2 A.C. Rectifier .0 4.0 12,5 [Max. A.C. Voltage per Anode 350 R.M.S. Max, Rectified Carrent 120 Milliamps. BRA43 9/
INTERNATIONAL OCTAL TYPES
0Z4 Full Wave Rectifier ..| — | — |Max. A.C. Volts per Anode 300 R.M.S. ~ D.C. Output 75 mA Max., 30 mA Min. 1081 12/6
1A5EG | Battery Power Pent.| 1.410.05| 90 90 —4.5 4.0 0.8 255 300,000 | 0.85 |25,000 — 0.115] 10823 9/-
k 1A7EG | Battery F.C. 141005 90| 45| 0/-3 1.2 | 06| — 600,000 | 250* — — — 10832 10/6
1C5EG | Battery POWel Pent 1.4 1010] 90 90 —-1.5 7.5 1.6 180 115,000 | 1,55 | 8,000 -— 0.24 10823 9/-
1H5G | Battery Diode Triode| 1.4]0.05| 90| — | 0 014| — | 65| 240,000 | 0275 — | — | — | 10812 | 7/6
1V5LG Battery H.F. Pentode| 1.4 10.05] 90 90 0/-4 | 1.2 0.3 11,160 | 1.5 Meg. | 0.75 — —_ —_ 10820 9/~
1Q5G * | Battery Power Pent.| 1.4 0.1 90 90 — 451 9.5 1.6 — e 2.1 8,000 — 0.27 1084011 | 9/-
3Q50 Battery Power Pent.| 3.0 10.05| 90 90 — 45| 9.5 1.6 | — — 2.1 8,000 | — 0.27 10839 9/-
504G A.C. Rectifier 5.0 | 3.0 |Max. A.C. Voltage per Anode 500 R.M.S. Max. Rectified Current 250 Milliamps 1082 15/-
5V4G A.C. Rectifier 5.0 1 2.0 |Max. A.C. Voltage per Anode 400 R.M.S. Max. Rectified Current 200 Milliamps. 1084 9/~
5X4G A.C. Rectifier 5.0 3.0 |Max. A.C. Voltage per Anode 500 R.M.S. Max. Rectified Current 250 Milliamps. 1083 15/~
5Y3G A.C, Rectifler 5.0 | 2.0 [Max. A.C. Voltage per Anode 350 R.M.S. Max. Rectified Current 125 Milliamps. 1082 9/-
5Y4G A.C, Rectifier 5.0 | 2.0 [Max. A.C. Voltage per Anode 350 R.M.S. Max. Rectified Current 125 Milliamps. 1083 9/~
524G A.C. Rectifier 50120 |Max.A.C.V oltnge per Anode 330 R.M.S. Max. Rectified Current 125 Milliamps. 1084 9/~
6AG6G | Power Pentode ..| 63]1.2 ;250 | 250 6 1320 6.0 600 60,000 [10.0 8,500 150 | 3.75 10827 10/6
6A8G Frequency Changer ..{ 6.3 {03 | 250 | 100 | -3 /-40 3.5 221 — 360,000 | 550* — 300 | — 10833 11/6
6ASEG | Frequency Changer ..| 6.3 |0.3 250 | 100 | -3/-40 3.3 2.0 —_— 300,000 | 500* — 300 —_— 10833 11/6
6B4G Power Triode 63110 |250 | — - 45 1 60.0 — 4.2 800 | 5.25 | 2,500 | — 3.2 1088 9/6
6B6G Double Diode Tmode 6.3 0.3 250 — - 20] 0.4 — 100 90,000 | 1.10 — 15,000 —_ 10813 9/6
6B8G Double Diode Pentode 63103 | 250} 125 - 3 9.0 23 800 600,000 | 1.35 — — — 10830 12/6
6BSEG | Double Diode Pentode; 6.3 10.3 | 250 | 125 -3 7.5 2.1 750 550,000 | 1.3 _— —_ —_ 10830 12/6
6B8SG | Dbl Diode V-Mu Pen.| 6.3 0.3 | 250 | 100 | -3/-30 6.5 1.4 800 860,000 | 1.0 - —_ — 10830 12/6
605G Triode . 6.3 103 | 250 - - 8.0 - 20 10,000 | 2.0 — (1,000 | — 1089 7/6
6F5G Triode .. 6.3 03 | 250 — -~ 2 0.9 —_ 100 66,000 | 1.5 — 12,000 | — 10810 7/8
6F6G Power Pentode 6.3 10,7 | 250 | 250 - 165 34.0 6.5 190 80,000 | 2.35 | 7,000 410 | 3.5 10827 10/6
6F6EG | Power Pentode 6.3 0.7 | 250 | 250 ~16,5] 32.0 6.2 180 80,000 | 2.25 7,000 | 410 | 3.5 10827 10/6
6H6G Double Diode. . 6.3 103 _— - — — —f — — —_ — — 1085 5/6
6J5G Triode . 63103 | 250 — - 8 9.0 — 20 7,700 | 2.6 — —_ — 1089 7/6
6J7G H.F. Pentode 63103 | 250125 | — 3 2.0 | 0.5 1,900 | 1,500,000 | 1.25 — 600 | — 10825 10/6
6K5G Triode .. .. 63103 | 250 — -3 1.1 —_ 70 50,000 | 1.4 — |3,000 — 10811 7/6
6K7G Vari-Mu H.F. Pentode| 6.3 |03 | 250 | 125 -3 1105 | 2.6 {1,000 600,000 | 1.65 — 200 | — 10824 10/6
6K7EG- | Vari-Mu H.F. Pentode] 6.3 103 | 250|100 | — 3 |10.5 | 2.6 1,000} 700,000} 1.40 | ,— 300 | — 10824 10/6
6K8G Triode Hexode F.C. ..| 6.3 0.3 | 250 | 100 | -3/-30 2.5 4.5 — 1,000,000 | 350* —_ 300 — 10837 11/6
6L6G Power Pentode | 63109 | 250 | 250 —-14 1720 | 50| 135 22,600 | 6.0 2,500 | 170 | 6.5 10840 15/-
GL7G Frequency Changer ..| 6.3 0.3 | 250 | 150 - 3 3.3 | 83| — | 1,000,000 | 350* — 260 | — 10834 10/6
6N6G Double Output Triode| 6.2 0.8 | 300 | — 0 43.0 | 8.0 54 24,000 | 2.25 | 7,000 0 | 50 10816 15/
6N7G Double Triode .| 63108 | 300 —_ 0 — — 35 — — | 10,0007 0 1100 10814 15/~
6P8G Triode Hexode F.C, ..| 6.3 0.8 | 250 | 80 |~1.5/-30| 2.2 | 3.0 | — 750,000 | 650* — 300 | — 10836 11/6
BQVG Double Diode Triode. .| 6.3 | 0.3 250 — — 1.1 —_— 70 58,000 | 1.2 — 14,000 — 10813 9/6
6R7G Double Diode Triode..| 6.3 0.3 250 — — 90| 9.5 — 16 8,500 | 1.9 — 11,000 — 10813 9/6
6UTG Vari-Mu H.F. Pentode|] 6.3 03 | 250 | 100 | -3/-40} 8.2 2.0 | 1,280 800,000 | 1.6 - 300 —_ 10824 10/6
6V6G Power Pentode L) 631045 250 | 250 —12.5| 45.0 4.5 218 52,000 4.1 5,000 240 | 4.25 10840 10/6
X5 Car Radio Rectifier ..| 6.3 0.6 |Max. A.C. Voltage per Anode 350 R.ALS. Max. Rectified Current 75 mA. 1085 9/-
62Y5G | A.C. Rectifier 6.3 |03 |Max. A.C. Voltage per Anode 350 R.M.S. Max. Rectified Current 35 mA. 1085 9/~
25A6G | Power Pentode ..125.010.3 180 y 135 -20 (38.0 7.5 . 100 40 000 | 2.5 5,000 440 | 2.75 | 10827 10/6
135 | 135 c137.0 8.0 2.00
25L.6G Power Pentode ..125.0103 110 | 110 + 7.5]49.0 4.0 82 10 000 | 8.2 2,000 140 | 2.2 10840 10/6
2526G | A.C./D.C. Rectifier ..125.0'0.3 Max. A.C. Voltwe 250 R.MLS. Max. Rectified Current 85 Milliamps. 1085 9/-
* Conversion Conductance in Micromhos, 1 Anode to Anode Loal. = it Without cathode.
e
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LOCTAL TYPES

© 1
Heater %ﬂ 4%“ "y i" -t 'S Q;; =] 5 u n
=323 Grid |o & SS9l B Im- ESplEoz| 23 1888 Wireless
Type Application £ 8% 8| Voltage ? ,gf_? = ﬁ & ‘f’, pedance [ZE| & g _E ﬁ? 2 §-;f World | Price
Number _370 52 Normal 5 2512 2| 38 Ohms ; £z 235 €8 |8 g - Base
VeltsiAmps| €7 | £ A BB ] - =) <& S| Number
4 |2 #o< S
5 w
1LA4E | Battery Power Pent.| 1.4[005] 90 90 — 4.3 40 0.8 255 300,000 | 0.85 | 25,000 - 0.115; LO85 9/-
1LAGE | Battery Freq. Changer] 1.4 |0.05]| 90| 45 0/-3 1.2 | 0.6 — 600,000 | 2501 — — — 1.088 10/6
1LH4 Battery Diode Triode] 1.4 |0.05] 90 —_ 0 014 — 65 240,000 | 0.275 — —~ — L082 /6
1LNSE | Battery H.F. Pentode| 1.4 |0.05| 90| 90 0 1.6 | 0.35] 880 | 1.1 Meg. | 0.8 — — — LO84 9/-
7ATE Vari-Mu H.F. Pentode| 6.3 |0.3 | 250 | 100 | -3/-35 8.6 2.0 {1,600 | 0.8 Meg. | 2.0 —- 300 — 1086 10/6
7ASE Frequency Changer ..| 6.3 [0.15 | 250 | 100 | -3/-35 | 3.0 | 28 | — | 0.7 Meg. | 6001 — 300 | — L0810 11/6
TB5E Power Pentode ..] 6304 ] 250 ] 250 —18 |32.0 5.5 1 150 68,000 | 2.2 7,600 | 500 | 3.4 LO87 10/6
iB6 Double Diode Triode..| 6.3 |03 | 250 —_ - 2 1.0 — 100 91,000 | 1.1 — 12,000 — L0O83 9/6
TB7E Vari-Mu H.F. Pentode] 6.3 |0.15 | 250 | 100 - 3 8.5 | 2.0 ,200 0.7 Meg. | 1.7 — 300 | — LOs6 10/8
7B8 Frequency Changer ..] 6.3 03 | 250 | 100 - 3 3.5 2.7 0.36 Meg. | 5501 — 300 | — LO89 11/6
7C5 Power Pentode ..l 83045 250 | 250 —~12.5] 45.0 4.5 ‘718 52,000 | 4.1 5,000 240 | 4.25 L0811 10/6
706 Donble Diode Triode. .| 6.3 |0,15] 250 —_ —~ 1 1.3 —_ 100 | 0.1 Meg. 1.0 — — — LO83 9/()
TC7E H.F. Pentode ] 6303 | 250 3 2.0 0.5 11,850 | 1.5 Meg. 1.2 — [ L200 — L0O86 10/6
Y4 A.C. Rectifier 6.3 | 0.5 [Max. A, C Voltarre per Anode 350 R.M. 'S. Max. D.C. Output 60 mA. LO81 9/-
Pen Bl { Battery Power Pent.| 2.0 (0.2 | 150 | 150 - 4.5 8.0 1.6 — — 2.5 18,000 | — — BR512 9/~
HLA2 A.C. G.P: Triode . 4.0 1.0 {200 — - 2 8.0 — 50 9,000 | 5.5 — 400 — BR§4 12/6
PAl A.C. High Slope Out-
put Triode .. . 4.0 1 1.0 | 200 — ~ 9 1500 - | 12.6 1,050 {12.0 4,000 260 - BR54 12/6
15A2 A.C. Freq. Changer ..| 4.0]0.65 | 250 | 100 | -3/-40 3.5 2.2 —_ 360,000 | 5507 — 300 — BR728 | 11/6
9A17 | AC.Vari-MuH.F.Pont| 40|10 | 200 | 80 |-1.5/-30 | 50 | 10 2,500 | 600,000 | 425 | — | 200 | — [|{ BRSI%} 1076
8ALT | AC.HF. Pentode ..| 40|10 |200| 80| — 15| 35 | 0.7 |2400 | 600000 |40 | — | 200 — |{HREIY) 1os6
1142 | AC.Dble. Diode Triode] 4.0 1.0 [200| —| —2 | 30 | —| 50| 1800028 — | — | — | BR© 9/6
7A21 | AC. Power Pentode ..| 4.0 |12 | 250 | 250 | —17.5(320 | 65| — — |32 | s000| 330 | 35 |{BRoss}| 10/
Pen A1 | A.C. Power Pentode ..| 4.0 1.0 | 250 | 250 —16.5] 32.0 8.5 — 3.0 8,000 430 | 2.7 BR512 10/6
R1 A.C. Rectifier ..| 4.0]1.0 |Max. A.C. Voltage per Anode 250 R.M.8. Max, D C. Current 60 Milliamps. BR43 9/~
R3. A.C. Rectifier .. 40725 |Max. AC Voltage per Anode 500 R.ALS. Max, Rectified Current 120 \Illhamps. BR43 9/-
A215A Battery G.P. Triode ..| 1.0]025] 45| — -3 0.8 — 6 25,000 | 0.4 - — 10/-
8D2 AC/D.C HE Pent 13.0102 {250 | 100 -3 2.6 0.5 {1,500 | 1.1 Meg. 1.35 — 1,()()0 — BR721 10/6
t Conversion Conductance in Micromhos. 4 Available with 5 or 7 pin base. || Available with 5 pin and side terminal or 7 pin base.

BRIMAR @ VALVES

CAN BE OBTAINED FROM ANY PROGRESSIVE DEALER

Catalogues upon request from

Srandard Telephones and Cables Limired

BRIMAR VALVE WORKS, FOOTSCRAY, KENT

Telephone : Footscray 2211,
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Built fhroughouf to laboratory standards
by an organisation - with unparalleled
resources.
Note: The Valves with heaters rated at 6.3 volts may in most cases be used for either .A.C. or A.C./D.C. operation,
particularly in the case of the *“ O.M.” series. The 16 volt .25 amp. valves are primarily designed for D.C. mains working.
BATTERY TYPES. . FREQUENCY CHANGERS .
Nominal Ratiﬁg Typical Operating Conditions
| i Wireless
Type Description Base Bulb Fil. or Max, {Total | Conver- World Price
. Heater | Max. | Max. | Ose. | Anode | Screen | Grid | Space [sion Con- Base
—-—1| Anode| Screen | Anode| Volts | Volts | Bias |Current{ductance] Number
Volts|Amps| Volts | Volts | Volts Volts | mA. | mA/V,
1A7G Pentagrid Qctal Clear 14| 03| 90 90 90 90 45 0 2.3 25 10832 10/6
1ATVG Var-mu Octal Met. 14) 05 90 90 90 90 435 0 2.3 2 10832 10/6
Pentagrid
210 D.G.T. Bigrid 5.pin Clear 2 11130 — — 100 — 0 2,75 9% BR57 20/-
1AGE Pentagrid G-pin UX| Clear 2 06 | 150 67.5] 150 135 675 3 6.0 275 UX610 10/6
210 P.G. Pentagrid 7-pin Met. 2 1 150 80 150 120 40 0 1.9 43 BR727 10/6
210 S.P.G. | Sereened 7-pin Met. 2 1| 130 80 | 150 120 40 0 1.9 45 BRT27 10/6
Pentagrid
210 P.G.A. | Pentagrid 7-pin Met. 2 1] 150 80 | 150 120 40 0 1.9 43 BR727 10/6
v | '1C6E Pentagrid 6-pin UX| Clear 2,1 .12 150 67.5| 150 135 67.5| 3 4.1 3 UX610 10/6
220 T.H. Triode Hep. | 7-pin Met. 2 2 | 130 150 | 100 120 45| 0 2.6 2 BR735 10/6
MAINS TYPES
41 M.D.G.t | Bigrid a.pin Clear/Met.| 4 |1.0 | 200 — — 150 — 0 3.7 25% BR58 19/~
4] M.P.G. Pentagrid 7-pin Met. 4 1.0 | 250 100 100 200 100 L5 10.0 1.3 BR728 11/6
41 S.T.H. Triode Hex, 7-pin Met, 4 110 | 250 100 100 200 60 1.5 9.0 .6 BR733 11/6
4 T.H.A. Triode Hex. | 7-pin Clear/Met., 4 | 1.5 | 250 100 | 100 250 100 2 110 .85 BR733 11/6
OMS8 Octode Octal Met. 63 .2 | 250 50 200 250 50 2 4.0 .35 10833 11/6
OM10 Triode Hex. Octal Met. 63, .2 | 230 100 250 250 100 2 8.5 7 10836 11/6
6ATE Pentagrid T-pin UX] Clear 63| .3 | 250 100 200 250 100 3 11.7 52 UX73 11/6
6ASBEG Pentagrid Octal Clear 6.3 3 | 250 100 | 200 250 100 3 10.5 B 10833 11/6
6F7B Triode Pen. 7-pin UX| Clear 63 3 1230 100 100 259 100 3 3.4 3 UX75 11/6
13 P.G.A. Pentagrid 7-pin Clear 13 2 1250 100 200 259 100 3 1L7 B2 BR728 11/6
202 M.P.G. | Pentagrid 7-pin Met. 20 2] 250 100 100 200 100 1.5 10.0 1.3 BR728 11/6
202 8. T.H, Triode Hex. 7-pin Met. 20 .2 250 100 160 200 61 1.5 9.0 6 BR733 11/6
302 T.H.A. | Triode Hex. 7-pin Met. 30 201250 100 100 250 100 2 11.0 85 BR733 11/6
T May be nsed as Triode detector. 1 At Max. Use. Anode Volts. * Mutual Conductance.
BATTERY TYPES SCREEN-GRID VALVES
Nominal Rating Typical Operating Conditions
V.M. Wireless
Type == Base Bulb Fil. or Anode World Price
Var- Heater | Max. | Max. |Anode| Screen | Grid | Cur- | Mutual] Im- | Ampli- Base
mu Anode| Screen | Volts | Volts | Bias | rent | Cond. | pedance | ication] Number
' Volts{Amps| Volts | Volts Volts | mA. | mA/V.| Ohms | Factor
32E — | 4-pin UX | Clear 2 06 | 150 67.5| 135 67.5 3 1.7 .64 1 950,000 610 | UX45 9/~
215 8.C. — | 4-pin Clear/Met.| 2 | .15 150 80 | 120 | 60 1 1.25 | 1.1 |300,000 | -330 | BR48 /-
220 8.G. — | 4-pin Clear/Met.| 2 2 | 150 80 | 120 60 1 1.4 1.6 200,000 320 | BR48 9/-
220 V.8.G. V.M. | 4-pin Clear/Met.| 2 2 |0150 80 | 120 60 25 | 225 1.6 110,000 — BR48 9/~
: 220 V.8 V.M. | 4-pin Clear/Met.| 2 2 | 150 80 | 120 60 25 | 1.0 1.6 400,000 — BR48 9/-
MAINS TYPES
24K —_ 5.pin UX | Clear 2,51 L75 | 250 90 180 90 3 4.0 1.0 400,000 400 UX53 10/6
M.8.G./HA. | — 5-pin Clear/Met.] 4 | 1.0 | 200 100 150 80 1.5 2.1 2.0 500,000 | 1,000 BR510 12/8
41 M.8.G. —_ 5-pin Clear/Met.| 4 |10 | 200 80 130 60 1.5 | 08 2.5 400,000 | 1,000 BRS510 17/6
M.S.G./L.A. | — | 5-pin Clear/Met.| 4 |1.0 | 200 100 | 150 80 15 | 5.2 3.75 | 200,000 750 | BRS10 | 12/6
M.V.8.G. V.M. | 5-pin Clear/Met.| 4 |10 } 200 100 | 200 80 15 | 7.8 2.5 200,000 _ BR510 10/6
36E — 5-pin UX | Clear 63! .3 | 250 90 180 90 3 3.1 1,05 | 500,000 525 UX53 10/6
D.V.8.G. V.M. | 5-pin Met. 16 25 | 200 100 200 80 1.5 7.5 2.5 C— —_ BR510 17/86
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g BATTERY TYPES H.F. PENTODES

Nominal Rating . Typical Operating Conditions |

V.M. Wireless |
Type = Base Bulb Fil. or World | Price

Var- Heater | Max. | Max. | Anode | Screen | Grid | Anode | Mutual Im. Base
mu Anode| Screen | Volts | Volts | Bias |Current| Cond. | pedance Number
Volts|Amps| Volts | Volts Volts | mA. |mA/V.| Ohms

IN5G — | Octal Clear 141 057 90 90 90 90 0 1.2 75 | 1,500,000 | 10821 9/~
IN5VG V.M. | Octal Met. 14| 05 90 90 90 90 0 1.6 65 | 1,000,000 | 10821 .9~
1A4E V.M. | 4-pin UX | Clear 2 .06 { 150 67.5] 150 67.5 3 23 . 75 | 1,000,000 | UX45 L9~
34E V.M. { 4-pin UX gfllem' 2 .08 | 150 67.5; 135 67.5 3 2.8 6 600,000 | UX45 L9/~

4-pin fet. . - - BR49 i
210 V.P.T, V.M. T-i)in Clear/Mot. 2 1 | 150 80 150 60 15 | 29 1.1 600,000 | Bpeio 9/~
210 V.P.A. V.M. | 7-pin Met. 2 1 150 150 120 90 3 2.2 1.1 600,000 | BRT12 9/-

4-pin Met. - - BR49 ~
210 8.P.T. — | 7.pin Cleat/Met. 2 11150 80 150 60 1.5 | 1.2 1.3 600,000 BRT12 9/-
220 LP.T.*t — 7-pin Met, 2 2 150 80 150 60 1.5 2.5 1.0 — BR718 9/-
15* —_ 5:pin UX | Clear 2 2240135 67.5] 135 67.5 1.5 1.85 5 800,000 UXS85 9/~
MAINS TYPES
. 5-pin Clear/Met. . - - BRS§16
M.8./PEN _— 7-gin : Clear/Met. 4 1.0 | 200 100 200 100 1.5 5.0 2.8 800,000 BR714 10/6
M.V.8./PEN V.M. | 5-or 7-pin| Met. 4 (1.0 {200 100 200 100 L5 | 4.3 2.2 600,000 | BR516/714 | 10/6
M.S./PEN-B — 7-pin . | Clear/Met.| 4 1.0 | 200 100 200 100 1.5 5.0 2.8 800,000 BR715 10/6
M.V.8./PEN-B] V.M. | 7-pin Met. 4 1.0 | 200 100 200 100 1.5 4.3 2.2 600,000 BR715 10/6
OM5 — Octal Met. 63| .2 250 100 250 100 2 3.0 1.8 2,500,000 10824 10/6
OM$6 V.M. | Octal Met. 6.3 .2 | 250 100 250 100 2.5 6.0 2.2 1,200,000 10824 10/6
68J7G e Octal Clear 63| .3 | 250 100 250 100 3 2.0 1.225 | 1,500,000 10824 10/6
18E V.M. | 6-pin UX | Clear 6.3 3 | 250 125 180 75 3 4.0 1.1 1,000,000 UX67 10/6
39/44F V.M. | 5-pin UX | Clear 6.3 .3 250 90 180 90 3 5.8 1.0 750,000 UX55 10/6
6K7G V.M. | Octal | Clear 63| .3 | 250 125 180 75 3 4.0 1.1 1,000,000 | 10824 10/6
TIE — | 6-pin UX | Clear 6.3} .3 |25 100 250 100 3 2.3 1.25 | 1,500,000 { UX67 10/6
13 V.P.A. V.M. | 7-pin Clear/Met.| 13 2 1 200 100 200 | 100 3 7.0 1.8 800,000 | BRT715 10/6
’ 13 8.P.A. — 7-pin Clear/Met.] 13 2 200 100 200 100 3 2.3 1.25 1,000,000 BRT15 10/6
D.S./PEN e 5-pin Clear/Met.| 16 .25 | 200 100 200 100 L5 4.7 2.3 — BR516 17/6
D.V.S./PEN V.M. | 5-pin Met. 16 25 | 200 100 20Q 100 1.5 | 6.5 2.0 — BR516 17/6
202 V.P. V.M. | 7-pin Met. 20 2 1250 100 250 100 1.5 4.3 2.2 600,000 BR714 10/6
202 V.P.B. V.M. | 7-pin Met, 20 2 250 100 250 100 1.5 4.3 2.2 600,000 BR715 10/6
202 8.P.B. — 7-pin Met. 20 .2 ] 250 100 250 100 1.5 4.8 2.8 800,000 BR715 10/6
1
© * Indirectly heated. T Detector Pentode.

BATTERY TYPES. DIODES, DIODE TRIODES AND DIODE PENTODES

Nominal Rating Typical Operating Conditions
Wireless
Type$§ Base Bulb Fil. or World Price
Heater Max. | Max. | Anode | Grid | Anode | Mutual Im- Ampli- Base
Anode | Screen | Volts | Bias | Current | Cond. | pedance | fication Number
Volts]Amps; Volts | Volts Volts mA. mA/V. Ohms Factor
1H5G DT Octal Clear 1.4} .05 90 — 90 o 0.15 0.275 240,000 65 10812 776
210 D.D.T. DDT 5-pin Met. 2 R} 150 - 100 0 2.3 1.1 25,000 27.5 BR§9 /6
2102 DDT 6-pin UX | Clear 2 a2 150 — 100 0 2.5 L3 23,000 30 UX63 /6
220 D.D.* DD 5-pin Clear 2 2 — - - — — —_ — — BR52 5/6
MAINS TYPES

D.D4 DD 5-pin Clear 4 NE] —_ - — — — — — — BR52 5/6
D.D.T. DDT | T7-pin Met. 4 110 200 — 200 3 3.4 2.4 17,000 41 BR77 9/6
D.D./PEN DDP | 7-pin Met. 4 110 250 200 200 2.5 | 150 2.7 — — BR726 20/-
6BSEG DDP | Octal Clear | 63| .3 250 125 250 3 $10.0 1.325 600,000 800 10830 12/6
OoM3+ DD Octal | Met. 6.3 .2 — — —_— — — — — — 1087 5/6
0OM4 DDT | Octal Met. 6.3 .2 250 ° — 200 4.5 4.0 2.0 15,000 30 10813 9/6
6B7E DDP | T-pin UX | Clear | 63| .3 250 125 250 3 19.0 1125 650,000 730 UX7 12/6
6H6GT DD Octal Clear | 6.3] .3 — — — — — — — — 1087 5/6
BR7G DDT |- Octal Clear | 6.3 .J 250 - 250 9 9.5 1.9 8,500 16 10813 9/6
6Q7G DDT | Octal Clear | 6.3 .3 250 — 250 3 L1 1.2 58,000 70 10813 9/6
75 DDT | 6.pin UX | Clear | 6.3] .3 250 — 250 2 0.8 BB 91,000 100 UX64 9/6
85 DDT | 6-pin UX | Clear | 63| .3 250 — 250 20 8.0 L1 7,500 8.3 UXe4 9/6
13D.H.A. DDT | 7-pin Clear | 13 2 250 — 250 1.5 1.0 1.5 83,300 125 BR77 9/6
| D.D.T.16 DDT | 7-pin Met. | 16 251 200 — 200 3 5.0 2.5 16,000 40 BR77 15/6
202 D.D.T. DDT | 7-pin Met. | 20 .2 200 — 200 3 3.5 2.4 17,000 41 BRT7 9/6

§ DT = Diode Triode; DDT = Double Diode Triode; DD = Double Diode; DDP = Double Diode Pentode. * Indirectly heated.
1 Separate Cathodes. 1 At Screen volts 100, :
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BATTERY TYPES TRIODES
Typical Operating
Nominal Rating Conditions Wireless
Type Base Bulb World Price
Fil. or Heater | Max. Im. Mutual | Ampli- Grid | Anode Base
Anode | pedance | Cond. | fication | Anode | Bias | Current Number
Volts | Amps. | Volts [ Ohms | mA/V. | Factor | Volts [ Volts mA.
30 4.pin UX Clear 2 .06 150 7,500 1.25 9.4 135 9 3.0 UX44 6/-
210 R.C, 4-pin Clear 2 .1 150 50,000 .8 40 125 L5 0.45 BR47 4/9
210 H.L. 4-pin Clear/Met. 2 1 150 22,000 1.1 24 125 1.5 2.0 BR47 4/9
210 H.F. 4-pin Clear/Met. 2 1 150 | 1580 | 15 24 | 125 15 | 225 | BR47 4/9
210 DET. 4-pin Clear/Met. 2 1 150 13,000 1.15 15 125 1.5 4.5 BR47 4/9
210 L.F. 4-pin Clear/Met. 2 1 150 10,000 1.4 14 125 3 4.5 BR47 4/9
MAINS TYPES
277 S-pin UX Clear 25 L75 250 9,250 L9075 9 180 13.5 5.0 UXs2 7/6
41 M.R.C. 5-pin Clear 4 1.0 200 19,500 2.6 50 150 1 2.5 BRS54 14/~
41 M.H. 5-pin " Clear/Met. 4 1.0 200 18,000 4.0 72 150 1.3 1.5 BR54 76
41 M.H.F. 5-pin Clear 4 1.0 200 14,500 2.8 41 150 2 2.5 ‘BR54 14/-
41 M.H.L. 5-pin Clear/Met. 4 1.0 200 11,500 4.5 52 200 3 4.0 BR54 /6
41 M.L.F. 5-pin Clear 4 1.0 180 7,900 1.9 15 160 4.5 7.5 BR54 14/-
6T 5.pin UX Clear 6.3 3 250 9,500 1.45 13.8 250 13.5 5.0 UXxs2 776
377 5-pin UX Clear 6.3 3 250 8,400 1.1 9.2 250 18 7.5 UX52 716
6K5G Octal Clear 6.3 3 250 42,000 1.65 70 100 1.5 0.35 10811 7/6
D.H.L. 5-pin Met. 16 25 200 13,000 4.5 58 150° 1.5 3.8 BRS§4 13/6 ~
1 General Purpose types.
AT YOUR SERVICE
If you should experience any difficulty or doubt in selecting the correct Cossor valves
for your set—write to A. C, Cossor, Ltd., Technical Service Dept., Highbury Grove,
London, NS, They will gladly advise you as to the correct types which should be used
BATTERY TYPES OUTPUT PENTODES AND TETRODES
Nominal Rating Typical Operating Conditions Wireless
World
Type$§ Base Fil. or Heater | Max. | Max, | Mutual Grid Anode | Optimum Base Price
— Anode | Screen | Cond. | Anode | Screen | Bias | Current Load Number .
Volts | Amps. | Volts | Volts | mA/V. | Volts | Volts | Volts | - mA, Ohms
1C5G P Octal 1.4 1 90 90 1.55 90 90 7.5 7.5 8,000 10822 9/-
2101 P 5-pin UX 2 .12 150 150 L8 150 150 6 8.5 15,000 UX54 /-
220 P.T. P 4/5-pin 2 2 150 150 2.5 120 120 7.5 13.5 8,000 BR410/512 13/6
220 H.P.T. P 4/5-pin 2 2 150 150 2.5 120 120 3 6.5 20,000 BR410/512 9/~
220 O.T. T 5-pin 2 2 150 150 2.5 120 120 4.5 4.3 20,000 BRS11 9/~
230 P.T. P | 4/5pin 2 3 150 | 150 | 20 15 | 150 | 15 14.0 10,000 | BR410/512 | 16/6
MAINS TYPES
4TE* P 5.pin UX 2.5 175 250 250 2.5 250 250 16.5 310 7,000 UX54 10/6 ™
P.T.41* P 5-pin 4 1.0 250 200 3.0 250 200 125 30.0 8,000 BR512 10/6
P.T.41 B* P 5-pin 4 1.0 400 300 2,25 400 250 33 26.0 8,000 BRS12 22/6
M.P./PEN. P 5/7-pin 4 1.0 250 250 3.5 250 250 16 30.0 10,000 BR514/719] 13/6
42 ML.P./PEN. P 7-pin 4 2.0 250 250 7.0 250 250 5.5 32.0 8,000 BRT719 10/6
P.T.10 P 7-pin 4 2.0 250 250 9.0 250 250 7.5 40.0 5,000 BRT719 10/
42 O.T.. T 7-pin 4 2.0 250 250 7.0 250 250 5.5 34.0 6,500 BRT8 - 10/6
42 0.T.D.D.y T 7-pin 4 2.0 250 250 7.0 250 250 5.5 34.0 6,500 BRT10 12/6
OM9 P Octal 6.3 2 250 250 2.8 250 250 18 32,0 8,000 10828 10/6
38E P 5-pin UX 6.3 3 250 250 1.2 250 250 25 22.0 10,000 UX55 10/6
6K6G P Octal 6.3 4 250 250 2.2 250 250 18 32.0 7,600 10826 10/6
41E P 6-pin UX 6.3 4 250 250 2.2 180 180 13.5 183 9,000 UXes 10/6
428 P 6-pin UX 6.3 i 250 250 2.35 250 250 16.5 34.0 7,000 UX68 10/6
6F6EG P Octal 6.3 i 250 250 2.5 250 250 16.5 34.0 7,000 10826 10/6
2151 P 6-pin UX 14 3 250 250 2.3 250 250 30 48.0 4,000 UXe8 12/-
18E P 6-pin UX 14 3 250 250 2.5 250 250 16 35.0 7,000 UX6s8 10/6
D.P./PEN. P 7-pin 16 25 250 250 3.5 200 200 10 31.0 10,000 BR719 18/6
43E P 6-pin UX 25 3 180 135 2.5 180 135 20 38.0 5,000 UX68 L 10/6
40 P.P.A, P 7-pin 40 2 150 150 4.0 150 150 25 36.0 4,000 BRT19 10/6
402 PEN. P 7-pin 40 2 250 250 7.0 200 200 6.7 40.0 5,500 BR720 10/6
402 PEN/A, P 7-pin 40 2 150 150 8.0 150 150 9 56.0 2,500 BR720 10/6
402 0.1, T 7-pin 40 2 250 250" 7.0 200 200 6.6 40.0 5,500 | BRT9 10/6

§ P = Pentode; T = Tetrode, * Directly heated. %+ Double-diode Tetrode.




17 Advertisements Wireless May, 1940.
‘World *
BATTERY TYPES OUTPUT TRIODES
Nominal Rating Typical Operating Conditions Wireless
World
Type Base Fil. or Heater | Max. | Mutual Im. Ampli- Grid Anode | Optimum Base Price
- Anode | Cond. - | pedance| fieation | Anode | Bias | Current Load Number
Volts | Amps, | Volts | mA/V. Ohms Factor Volts | Volts mA. Ohms
215 P. 4-pin 2 15 150 2.25 4,000 9 150 7.5 10.0 9,000 BR47 6/
220 P, 4.pin -2 2 150 2.25 4,000 9 150 7.5 11.0 9,000 BR47 6/~
220 P.A. 4-pin 2 2 150 4.0 4,000 16 150 4.5 10.0 9,000 BR47 6/~
230 X.P. ] 4-pin 2 3 150 3.0 1,500 4.5 150 18 22.0 3,500 BR47 10/~
MAINS TYPES
2p* 4-pin 2 | 20 250 | 7.0 1,150 8 250 | 22 400 3,000 BR47 9/6
2 X.p.* 4-pin 2 2.0 300 7.0 900 6.3 300 36 50.0 4,000 BR47 9/6
45% 4-pin UX 2.5 1.5 275 205 1,700 3.5 250 30 34.0 3,900 UX44 9/6
41 M.P. 5-pin 4 1.0 200 7.5 2,500 187 200 7.5 24.0 3,000 BR54 776
41 M.X.P. 5-pin 4 1.0 200 7.5 1,500 11.2 200 12.5 40.0 2,000 BR54 9/6
4 X.P.* 4-pin 4 10 250 7.0 900 6.3 - 250 28.5 480 3,000 BR&7 9/6
6J5G Octal 6.3 3 250 2.6 7,700 20 250 8 9.0 7,000 1089 776
6B4G* Octal 6.3 1.0 250 5.25 800 4.2 250 45 60.0 2,500 1088 9/6
BA3* 4-pin UX 6.3 1.0 250 5.25 800 4.2 250 45 60.0 2,500 UX44 9/6
D.P. 5-pin 16 25 200 6.0 2,800 17 200 7.5 25.0 3.500 BR54 14/-
402 P. 7-pin 40 2 200 7.5 1,330 10 150 9.5 30.0 2,500 BR75 9/6
* Directly heated.
QUIESCENT OUTPUT TRIODES AND PENTODES
Nominal Rating ‘ Typical Operating Conditions Wireless
World
Type . Deseription Base Fil. or Heater | Mutual Grid | fAnode | Optimum Base Price
Cond. | Anode | Screen | Bias | Current Load Number
Volts | Amps. [ mA/V. | Volts Volts | Volts mA. Ohms
220 B Battery Class B
Double Triode " 7-pin 2 2 —_ 120 — 0 2.5 12,000 BR76 9/6
19 Battery Class B
Double Triode 6-pin UX 2 .26 — 135 —_ ] 5.0 10,000 UXe2 9/6
240 B Battery Class B »
Double Tricde 7-pin 2 4 — 120 — 0 4.0 8,000 BR76 9/6
2103 Battery Q.P.P.
Double Pentode 7-pin UX 2 26 16 150 150 105 4.0 35,000 UXT12 12/6
240 Q.P. Battery Q.P.P.
. Double Pentode 7-pin 2 4 2.5 120 120 9 3.5 24,000 BRT23 12/6
79 Mains Class B ’
Double Triode 6.pin UX 6.3 Ki] — 250 — 10.6 14,600 UX65 15/-
6N7G - Mains Class B - -
Double Triode Octal 6.3 8 — 300 — 0 35.0 10,000 10814 15/~
+ Total Quiescent current.
RECTIFIERS
Heater or Filament Max. Volts Max. Rectified Wireless «
Type Description - Base per Anode Current World Price
Volts Amps, mA. Base Number
225 D.U, Voltage Doubler .. 7-pin 12 .5 750 20 BR73 20/=
506 B.U. Full Wave . 4-pin 4 1.0 250 60 BR42 9/~
442 B.U, Full Wave . 4-pin ~ 4 2.5 350 120 BR42 9i-
460 B.U. Full Wave . 4-pin 4 2.5 500 120 BR42 9/~
43 L.U* Full Wave .. 4-pin 4 2.5 350 120 BR43 9/~
44 L.UX> Full Wave AN 4-pin 4 2.5 500 120 BR43 9/-
80* Full Wave .. 4-pin UX 5 2.0 350 120 UX42 9/~
5Y4G Full Wave .. Octal 5 2.0 350 120 1083 9/~
5X4G Full Wave .. 1 Octal 5 3.0 500 250 1083 15/~
573 Full Wave . 4-pin UX 5 3.0 500 250 UX41 15/-
BZYHG* Full Wave . Octal 6.3 3 350 . 35 1085 9/~
84* . Full Wave .. 5-pin UX 6.3 5 350 60 UXS51 9/~
25RE* Multiple .. .. 6-pin UX 25 3 250 80 UX61 9/~
25Z5% Multiple .. .. 6-pin UX 25 3 250 80 UXe61 9/~
35RE* Multiple .. . 6-pin UX 35 3 250 120 UXe1 9/~
40 8.U.A* Half Wave .. 5-pin 40 2 250 75 BRS5I 9/~
EB /TSD . * Indirectly heated. 1 Each filament.
Canonbzi:/e ";gge(‘ao lines) Prices gre subject to alteration without notice. Amp“ﬁ;;!e.gpr;::‘sez' London
A. C. COSSOR LTD COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5.
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BATTERY TYPES. H.F. SCREENED PENTODES ‘
Rating Typical Operating Conditions
Wircless
Type Anode World Prieo
Fil. Fil. Max. | Max. | Mutual | Anode | Screen | Grid Anode Mutual A.C. Base
Volts Current | Anode | Screen | Conduct- | Volis | Volts Bias Current | Conduct- | Resist. Number
Volts | Volts ance (mA.) ance (megs)
SP 141 1.4 0.05 90 90 0.9 82 82 0 1.8 0.8 0.6 MO820 9/-
SP 210 2 0.1 150 150 1.7 120 120 1.0 L1 1.2 2.0 BR712 ! 9/~
VP 210 2 0.1 150 150 1.4 120 60 1.5 1.2 0.8 1.3 BRT712 9/-
SP 22 2 0.1 150 150 17 120 120 1.0 1.1 1.2 1.35 MO812 9/~
VP 22 2 0.1 150 150 1.4 120 650 1.5 1.2 0.8 1.3 MO812 9/-
VP 23 2 0.03 150 150 L3 120 60 1.3 1.45 1.08 1.45 MO812 9/~
A.C. MAINS TYPES.
AC/SP1 4 1.0 250 250 2.7 200 203 3.0 4.9 2.63 — BR714 10/6
AC/SP3 4 1.0 250 | 250 7.5 250 100 1.7 7.9 7.0 0.55 BRT15 15/-
AC/VP1 4 .65 250 250 3.0 250 200 2.8 7.5 2.0 1.0 BRT7T14 10/6
AC/VP2 4 0.65 250 250 3.0 250 200 2.8 7.5 2.0 1.0 BR715 10/6
VP 41 4 0.63 250 250 3.0 259 200 2.7 7.7 2.0 1.3 MO813 10/6
SP 41 4 0.95 250 250 8.3 200 200 1.5 10.9 8.5 0.7 MO813 10/6
. 8P 42 4 0.95 200 200 9.0 200 115 1.25 20.0 —_ — MO813 10/6
A.C./D.C. TYPES,
VP 1321 13 0.2 250 250 3.0 200 200 2.8 7.4 2.0 1.0 BR714 10/6
VP 1322 13 0.2 239 250 3.0 209 200 2.8 7.4 2.0 1.0 BRT15 10/6
VP 133 13 0.2 200 200 3.1 153 159 2.7 8.0 2.1 0.7 MO313 10/6 :
g
BATTERY TYPES., FREQUENCY CHANGERS
"‘ Rating Typical Operating Conditions Wireless
; T World
. Type Max. | Max, Mutual | Ampli- | Conversion| Anode Base Price
i Fil. Fil, Anode | Screen | Conduct- | fication | Anode | Sereen | Grid | Anode | Conduct’ee/A.C.Resis.| Number
. Volts | Current | Volts | Volts ance Factor | Volts | Volts | Bias [Current| (mA/V) (Megs)
a0t x 0se.0.55 — 75 — —_ 1.2 o . o
FC 141 1.4 0.05 90 90 Tet. 0.6 - 82 45 0 055} 0.25 0.6 MO821 10/6
D o y x = = fTo1Le 34 100 — 0.8 = 0.035 .
TP 22 2 025 | 150 | 150 {03 3 ol Bl B o< 05 {0 } Bre2 10/6
; . . < . T, 2.1 20 80 — | — | 25 ox 0.012 s
TP 23 2 0.25 150 150 P12 - 120 60 15 0.55 0.25 { 16 } BR732 10/6
T or ) . - < T L7 18 80 — | = |25 o 0.013 . "
TP 25 2| 02 10 | 1o [{T-0T0 18 ot prl Il B 026 {99 } Mosie 10/6
) ¢ g 5 = T. 1.3 28 635 — — 0.9 < 0.03 /
b o) ; ? i
TP 26 2 | 02 150 | 150 {13 8 . o leo 199 055 {14 } o816 10/6
A.C. MAINS TYPES.
ox o o5 fT. 1.4 30 150 —_ — 1.5 0.025
AC/TP s ] nes | oeso | o2 [{T 0 P08 s | a0 |62 07 |{095 |} sres 1/6
~ E o 9F T.5.3 i6 80 —_ — 4.5 - 0.007 :
AC/THL | 4 | 13 250 | 250 ({F:53 B e | ao | as 015 | {9997 1} BR736 11/8
o ; 0% oz | .53 16 80 — | — | 45 . 0.007 .
TH 41 4| 13 | 20 | 20 ({28 SR € -/ Il Bl - o1 {3007 |} wosi7 11/6
A.C./D.C. TYPES.
(P 1.4 30 150 —_ — 1.5 . 0.025 ; o
> arn 9 -
Tpoc20 | 26 | 02 | 250 | 250 |\qpay RS e | o | 63 065 [{09%% |} Bres 11/6
5 o |f1.53 16 (f100 | — | — | 40 s 0.007 36
9 g 9 X X
TH2320 | 28 | 02 | 250 | 250 |{i; oo oS | e | ae | 3o o35 {9907 |} BRr36 11/6
. = = T. 53 16 100 — — 4.0 0.007 an "
'H ¢ 2 2 9; . 3
TH2321 | 23 | 02 | 250 | 250 |{j>0 o o las |0 0.65 |{ 7007 1} BRI36 11/6
= x T. 5.3 16 100 — — 4.0 2 { 0.007 a
9 2; 9 . ; ;
TH233 | 23 | 0.2 20 | 250 [{} 50 16 09 e 1as | ae 065 {3 1} vos17 116
- TUNING INDICATORS :
&
Rating . Typical Operating Conditions Wireless
World £
Type Max. Max. Bias for For Use on: Base Price
Fil. Fil. Anode Target Anode Anode Target Zero Number
Volts | Current Volts Volts Volts Current Current Angle
MIE41 4 0.5 250 250 250 0.25 1.2 22.5 A.C. Mains MO818 8/6
ME920 B 9 0.2 200 200 « 175 0.16 2.7 19.0 AC/DC Mains BR737 8/6
ME91 9 0.2 200 200 175 0.16 2.7 19.0 AC/DC Mains MO818 8/6
L 4
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MAZDA VALVE DATA — continued -
Fil, Fil, ) Wireless World
Type Volts Current Specification Base Number Price _
V914 4 0.3 A.C. Mains Double Diode .. .. .. - BR§2 9/-
3 DD41 4 0.5 A.C. Mains Double Diode (separate Cathodes) .. .. .. .. MO84 9/-
. DD620 6 0.2 AC/DC Double Diode .. .. .. .. .. BR52 9/-
DD207 2 0.075 Battery Double Diode . .. .. .. .. . .. .. BR42 9/~
Rating Typical Operating Conditions Wireless
World
Type Max. Mutual Anode A.C. Load Base Price
Fil. Fil. Anode {Conduct-| Amp. Resist. H.T. Grid Anode |  Resis- Number
Volts Current Volts ance | Factor (ohms) Volts Bias | Current tance
N H.141D 1.4 0.05 90 0.48 65 135,000 82 0 0.065 500,000 MO819 /6
BATTERY TYPES ~ DOUBLE-DIODE TRIODES
HI21/DD 2 0.15 150 1.5 32 21,000 120 1.5 0.5 50,000 BR59 /6
L21/DD 2 0.1 150 1.9 19 16,000 - 120 3.0 0.8 50,000 BR59 776
L22DD 2 0.1 150 1.9 19 10.990 120 3.0 0.8 50,000 MO88 7/6
HL23DD 2 0.05 150 1.2 25 21,000 120 1.5 0.6 50,000 MO88 776
A.C. MAINS TYPES
AC/HL.DD 4 1.0 250 2.6 36 13,800 230 2.7 2.0 50,000 BRT7 96
HL41DD { 4 0.65 250 2.5 l 30 12,000 ’ 250 3.1 2.2 50,000 MOB9 ‘ 9/6
HL42DD 4 0.65 250 2.9 23 8,000 200 1.25 2.8 50,000 MO89 9/6
A.C./D.C. TYPES
HL/DD1320 13 0.2 250 2.0 [ 30 I 15,000 250 [ 2.7 2.0 50,000 BRT7 I 96
HL133DD i 13 1 0.2 l 250 [ 2.5 32 12,800 ' 150 2.2 [ 1.25 l 50,000 ! MO39 9/6
BATTERY TYPES. ’ TRIODES
Rafting Typical Operating Conditions Wireless
World )
Type ' Max. Mutual | Ampli- Base Price
Fil, Fil. Anode | Conduct- | fication | Impedance H.T. Grid Anode Load Number
Volts | Current Volts ance Factor Volts Bias | Current | Resistance
HL2 2 0.1 150 1.5 32 21,000 120 15 0.4 75,009 BR47 4/9
L2 2 0.1 150 1.9 19 10,000 120 1.5 1.0 50,000 BR47 4/9
HL22 2 0.1 150 1.5 32 21,000 120 1.5 0.4 75,000 MO85 4/9
HL23 2 0.05 150 15 32 21,000 120 15 0.5 50,000 MO85 4/9
A.C. MAINS TYPES.
AC/HL 4 1.0 200 3.0 33 11,700 250 3.4 2.0 50,000 BR54 /6
AC/2HL 4 1.0 200 6.5 7% 11,500 250 1.2 2.5 50,000 BR54 116
HL41 4 0.65 250 3.5 36 10,300 250 3.1 2.2 50,000 MO86 ’ /6
AC/P 4 1.0 200 3.75 10 2,650 200 15.0 5.0 8,000 BR54 /6
AC/P1 4 1.0 2060 3.7 5.4 1,450 200 27.5 25.0 10,0600 BR54 ‘)/6
AC/P4 4 1.0 700 7.0 20 2,860 Special Triode BR56 17/6
P41 4 0.95 250 8.0 17 2,120 Special Triode MO86 9/6
V312 4 0.65 200 2.5 30 12,000 Special Triode BRS55 25~
A.C./D.C. TYPES. ) °
HL1320 13 0.2 ‘ 250 3.0 30 10,000 200 20 1.8 50,000 BR75 ! 7/6
HLI133 ' 13 { 0.2 250 [ 34 | 36 I 10,600 [ 165 f 1.9 J L5 | 50,000 MO87 8
3
A.C. MAINS TYPES (Directly Heatedy OUTPUT TRIODES
J“ E
Rating Typical Operating Conditions Wireless
World
Type Max., | Mutual Anode A.C. Optimum | Power Base Price
Fil, Fil. Anode |Conduct-| Amp, Resist. Anode | Grid | Anode Load Output Number
Volts | Current | Volts ance Factor (ohms) Volts | Bias | Cugrent | (Ohms) | (Watts)
PP3/250 4 1.0 300 6.5 6.5 1,000 300 37.0 48 3,000 4.2 BRA47 9/6
PA 20 2 2.0 300 6.5 6.5 1,000 300 36.0 - 48 3,000 4.2 BR47 /8
PP5/400 4 2.0 400 6.0 9,0 1,500 400 32.0 62 2,700 6.0 BRA47 20/-
PA 40 4 2.0 450 10.0 4.25 425 450 96.0 | *110 *4,000 *40.0 BR47 20/~
* Two valves in push-pull. .
A.C./D.C. TYPE (Indirectly Heated) .
PP3521 | 35 | 02 | 250 | 10 | 60 | 600 | 175 | 225 | 60 | 2800 { 15 | BRI4 | 9/6
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MAZDA VALVE DATA — continued
BATTERY TYPES OUTPUT PENTODES
- Rating Typical Operating Conditions . Wireless _
World
Type Max. { Max. | Mutual Optimum | Power Base Price
Fil. Fil, Anode | Screen [Conduct-} Anode Screen Grid Anode Load Output Number
Volts | Current | Volts | Volts ance Volts Volts Bias | Current| (Ohms) | (Watts)
Pen 141 1.4 0.1 90 90 175 82 82 8.1 5.0 10,000 0.21 "MO814 9/-
Pen 24 2 0.3 150 150 5.7 120 120 3.3 5.0 15,000 0.44 MO814 9/~
Pen 25 2 0.15 150 150 4.5 120 120 - 3.6 5.0 14,000 0.4 MO814 5 9/~
Pen 220 2 0.2 150 150 2.5 120 120 4.5 5.0 17,000 0.34 BR512 9/-
*QP 230 2 0.3 150 150 3.0 120 120 9.6 4.65 17,000 0.86 . BR723 12/8
*QP 240 2 0.4 150 150 4.0 120 103 9.0 3.0 17,000 1.1 BRO1 17/6
*QP 25 2 0.2 120 120 3.0 110 110 8.6 4.25 16,000 0.94 MO822 12/6
# Double Pentodes.
A.C. MAINS TYPES -
AC/Pen 4 1.0 250 250 2.5 250 250 15.0 32 7.500 3.3 BR719 10/6
AC.2/Pen 4 1.75 250 250 8.0 250 250 5.3 32 6,700 3.5 BRT719 10/6
AC.2/Pen.DD 4 2.0 250 250 8.0 25 250 5.3 32 6,700 3.5 BR724 12/6
AC.4/Pen 4 1.75 250 250 11.0 250 250 8.75 64 3,300 6.9 BR78 12/~
AC.5/Pen 4 1.75 250 250 9.0 250 250 8.5 40 5,200 4.85 BRT8 10/6
AC.5/Pen. DD 4 2.0 250 250 9.0 250 250 8.5 40 5,200 4.85 BRT710 12/6
AC.6/Pen 4 1.95 330 220 8.5 310 210 6.9 63 Special BR739 15/-
Pen.44 4 2.1 275 275 11.0 260 270 111 70 3,000 8.0 MO810 12/~
Pen.45 4 1.75 250 250 9.0 250 250 8.5 40 5,200 4.85 MO810 - 10/6
Pen.45.DD 4 2.0 250 250 9.0 250 250 8.5 40 5,200 4.85 MO815 12/8
Pen.46 4 1.75 330 220 8.5 315 210 6.9 63 Special MO8i1 15/~
A.C./D.C. TYPES :
Pen,383 38 0.2 200 200 12,0 155 175 10.0 64 2,500 3.6 MO810 10/6 ,
Pen.3520 35 0.2 250 250 7.0 200 200 8.0 40 4,400 3.0 BR719 10/6 :
Pen.3820 38 0.2 200 200 12.0 155 175 10.0 64 2,500 3.6 BRT8 10/6
Pen.DD4020 40 0.2 250 250 7.0 200 200 6.3 32 5,400 2.5 BR724 12/6
Pen.DD4021 45 0.2 200 200 12.0 155 175 10.0 64 2,500 3.6 BRT10 12/6
Pen.453.DD 45 0.2 200 200 12.0 155 175 10.0 64 2,500 3.6 MO815 12/8
) Max. Volits per Wireless World
Type Fil. Volts Fil. Current Halt or Full Wave Anocde Max. Current Base Number Price
Ut 4 4 2.2 Full 350 . 120 BR43 9/-
UU 5 4 2.3 Full 500 120 BR43 9/-
UU 6 4 1.4 Full 350 120 MO83 9/-
U7’ 4 2.3 Full 350 120 MO83 9/~
TvU s 4 2.8 Full 350 250 MO83 15/~
U 4020 40 0.2 Half 250 120 BRS51 9/-
U 403 40 0.2 Half 250 120 MO81 9/-
U21 2 .85 Half 4,500 5 BR45 15/-
v 22 2 2.0 Half 4,500 5 MO82 15/~
MU 2 2 3.1 Half (M.V)) 5,000 5 BR&4 20/-
THYRATRONS SPECIAL TYPES
*Max. Output Max. Peak - Gas Voltage | Wireless World
Type Fil. Volts Fil. Carrent Volts Current (n.A.) | Control Ratio Drop Base Number Price
Tl 4 15 120 500 20 40 BR56 20/-
T 41 4 1.5 120 500 20 40 MO86 10/8
* Peak—peak scan.
ACORNS ’ '
Max, Anode | Max. Sereen Mutual Amplification
Type Fil. Voits Fil. Current Volts Volts Conductance Faetor Impedance Designation Price
A 40 4 0.25 200 — 2 25 12,500 Triode 45/-
A4l 4 0.25 250 100 2 - — Pentode 50/~
SPECIAL TELEVISION DIODE
D1 4 .02 Peak Inverse Anode Volts 500 Peak Anode Current 50 mA, { 10/6

Mazda Valves are manufactured in Great Britain for The British Thomson-Houston Co., Ltd., London and Rugby, and distributed by The Edison
Swan Electric Co., Ltd., 155, Charing Cross Road, London, W.C.2.
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S THE-MASTER-VALVE ™
CHARACTERISTICS AND OPERATING DATA

Vf == Filament or Heater Voltage.

If == Filament or Heater Current.

Va == Anode Voltage.

Vg2 = Auxiliary Grid or Screen Voltage.

= Control Grid Voltage.
= Anode Current.

= Anode Impedance. 3
Amplification Factor. M

Wo = Audlo Output

S or Se = Mutual or Conversion Conductance.

May, 1040.

VOLT RANGE

1.4
Wireless Characteristics at Working
World Working Conditions - Conditions Opti-
Type Description Base mum | Price
Number S, or Load
If. Va. | Vg2 | —Vg.| Ia. Ri. G. Se. Wo
DK1 Heptode Frequency Changex (L ) 80823 0.05 90 90:! 0 0.55 600,000 | — 0.25 — — 10/6
DF1 H.F. Pentode (M.) . 80813 0.05 90 90 0 1.2 | 1,500,000 | 1,160 | 0.75 - -— 9/~
DAC1 Single Diode Triode (\I 8089 0.03 90 — 0 0.14 240,000 65| 0275 | — — 78
DL2 Output Pentode (C.) SC815 0.1 00 90 7.5 7.5 115,000 180 | 1.55 0.24 | 8,000 9/~
DL1 Output Pentode (C.) 80815 0.05 90 90 3.0 | 40 300,000 | 375 ] 1.25 0.17 | 22,500 9/~
2 VOLT RANGE
TH2 Triode Hexode Frequency Changer | BRT732 0.23 | 135 60 50 | 0.95 600,000 | — 0.43 — —_ 10,6
FC2 Octode Frequency Changer BRT29 0.1 135 | 70t | O 0.95 — — 0.2 — - 10/6
FC2A Octode Frequency Changer BR729 0.13 | 135*% | 45f | 0.5 | 0.7 | 2,500,000 | — 0.27 — - 10/6
VP2 Vari-mu H.F. Pentode BR712 0.18 | 135 | 135 0-71 3.0 400,000 | — 1.5 — — 9/~
VP2B Vari-mu H.F. Pentode BR717 0.14 | 135 60 1.5 | 20 |1,300,000 | — 1.4 — — 9/~
SP2 H.F. Pentode BR712 0.18 | 135 | 135 0 3.0 700,000 {1,200 | 1.8 — - 9/-
PM12A | Screened Tetrode ( \I or C. ) BR48 0.18 | 135 75 0 2.0 330,000 | 500 | 1.5 — — 9/-
PM12 Screened Tetrode (M, or C.) BR48 0.15 | 150 75 —_ 4.25 180,000 | 200 | L1 - - 0/-
PM12M | Vari-mu Screened Tetrode (M. or C. ) BR4S 0.18 | 150 90 0-7 ] 2.5 — — 1.4 — 9j-
2D2 Double-diode Detector BR§2 0.09 | 125 — — 103 -— — — — 5/6
TDD2A | Double-diode Triode BR59 0.12 | 135 - 1.5 | 1.95 25,000 30| 1.2 - 7/8
TDD2 Double-diode Triode BR59 0.1 150 — 55 | 25 12,000 | 165 | 1.4 /6
PMIA High Impedance Triode (C ) BR47 0.1 150 — 10 | 1.0 41,600 50 | 1.2 - - 4/9
PMIHF | Medium Impedance Triode (C.) .. BRA47 0.1 150 — |3-45] L5 22,500 18 | 0.8 — — 4/9
PM1HL | Medium Impedance Triode (M.orC.)| BR47 0.1 135 — 1.5 | 23 23,400 28 1 1.2 —— —- 4/9
PM2HL | Medium Impedance Triode (M.orC.)| BR47 0.1 135 - 1.5 | 2.2 21,500 301 1.4 — — 4/9
PMILF | Medium Impedance Triode (C.) .. BR47 0.1 150 —— 7.5 | 4.0 12,000 11 ] 0.9 —— — 4/9
PM2DX | Medium Impedance Triode (M. or C. ) . BR47 0.1 135 — 45 | 20 18,000 18| 1.0 — - 4/9
PM2DL | Driver for Class B (M.) .. . BR47 0.1 135 - 45 | 2.0 12,000 181 1.5 — — 4/9
PM2A Output Triode BR47 0.2 135 — 60 | 5.0 6,000 121 20 0.15 7,000 6/-
PM2 Output Triode BR47 0.2 150 — 12.0 6.6 4,400 75 1.7 -_— 9,000 6/-
PM202 Super-power Triode ( 1eplacesP\125") BR47 0.2 150 — 112-153]14.0 2,000 71 35 — 3,700 | 11/6
PM22 Qutput Pentode BR410/512] 0.2 150 | 150 | 10.0 |15.0 — — 1.3 — 8,000 ! 16/6
PM22A | Output Pentode .. BR410/512) 0.15 | 135 | 135 45 | 5.6 150,000 | — 2.2 0.34 | 19,000 9/~
PM22D | High Sensitivity Qutput Pentode. . BR§12 0.3 133 | 135 2.4 | 50 — — 3.0 0.3 | 24,000 9/-
PM2B | Class B Double-triode .. . BRT76 0.2 120 - 0 —_ — - -— 1.25 | 14,000 | 10/8
PM2BA | Class B Double-triode BR76 0.2 120 — 4.5 — — — -— 1.45 [ 14,000 | 10/6
QP22A Q.P.P. Double Pentode BRO1 0.45 | 135 135 12.0 3.0 — — 4.0 1.4 16,000 | 12/6
QP22B | Q.P.P. Double Pentode BR723 0.3 135 | 135 | 1L.7 | 3.8 — — 3.1% 1.33 | 14,700 | 12/6
* Vo= Vg2 =135V. 1t Vg3 +5=70V. Vg3 +5=45V. §SatVa=Vg2=100V, and Vgl =0.
SPECIAL TYPES. (All these types are in clear bulbs)
Wireless Characteristics at Working
World Working Conditions Conditions Opti-
Type Description Base - mum | Price
Number S or Load
vf If Ya Vg2 | —Vg Ia Ri G Se Wo
AT4 Acorn Triode .. . .. - 4.0 | 0.25 | 200 — 6.0 | 4.5 12,500 25 | 2.0 —_— — 50/~
AP4 Acorn Pentode .. .. .. — 4.0 |0.2 250 | 100 3.0 |20 3,500,000 5,000 1.4 — _— 60/~
4671 Acorn Triode .. .. .. — 6.3 | 0.15 | 180 — 50 | 45 12,500 25| 2.0 - - 45/
4672 Acorn Pentode .. — 63 |0.15 [ 250 | 100 3.0 |20 1,500,000 {2,100 | 1.4 e 50/~
DAl Amplifying Triode for Deaf Aids .. DA4l 2.0 1005 | 40 — 0.25 | 0.25 80,000 321 0.4 - - 15/-
DA2 | Output Triode for Deaf Aids DA41 2.0 005 | 40 — | 215|125 13,600 { 6.9 | 0.5 - — | 15/~
DA3 Output Triode for Deaf Aids . DA41 2.0 |0.05 | 40 — 2.8 | L8 7,600 4.7 | 0.62 — 15/-
DAS1 | Amplifying Tetrode farcgleaf Aids. . DA42 2.0 |0.06 | 120 60 27 |15 500,000 | — 0.58 — 17/6
ese types
DC51 | Amplifying Triode [ are specially DA41 1.5 | 0.067] 45 — 0 0.34 66,000 25 | 0.38 — 15/
DF51 | Amplifying Pentode | designed for DA43 1.5 | 0.067| 45 | 13.5 0 0.125 — — 017 | — | — 17/6
DPDB1 | Output Triode use in Deaf DA41 1.5 0.067 | 45 — 3.0 1.7 10,000 51 05 — — 15/-
DL51 | Output Pentode QAld Appara- DA43 1.5 [ 0.134] 43 43 1.5 116 85,000 | 128 | 1.5 — ] - 17/6
tus.

PREPARED BY THE MULLARD WIRELESS SERVICE CO., LTD., CENTURY HOUSE, LONDON, W.C.2.
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CHARACTERISTICS AND OPERATING DATA FOR Mullard Master Valves—contd.
INDIRECTLY HEATED A.C. MAINS VALVES. V=40V,
Wireless Characteristics at Working
i World Working Conditions Conditions Opti-
Type Desoription Base mum | Price
Number ' S. or Load
If. Va. | Vg2 | —Vg.| Ia. Ri. G. Se. Wo
TV4 Tuning Indicator 5828 0.3 250 — | 0-5 — —_ — - - — 9/~
TV4A Tuning Indicator 8828 0.3 250 — 1 0-21 ) — — - — — — 9/-
TH4 Triode Hexode Frequency (Amngu . BR733 1.0 250 70 1.5 4.0 | 1,500,000 — 1.0 — e 11/6
TH4B Triode Heptode Frequency Changer BR733 1.45 | 250 100 2.5 3.251 1,500,000 — 0.75 — - 11/6
(replaces TH4A).
FC4 Octode Frequency Changer BR731 0.65 | 250 901 | 1.5 1.6 — — 0.6 — — 11/6
VP4 Vari-mu H.F. Pentode BR§16/714] 1.0 200 100 2-50 4.5- 1 1,000,000 | 2,000 | 2.3 — L 10/6
VP4A Vari-mu H.F. Pentode BR516,714] 1.2 200 100 2.0 4.251 1,400,000 {3,500 | 2.5 — — . 10/6
VP4B Vari-mu H.F. Pentode BRT715 0.65 | 250 250 3.0 | 11.5 — — 2.0 — — 10/8
SpP4 H.F. Pentode (M. or C.) BR516/714] 1.0 | 200 100 2.0 3.0 | 2,200,000 | 5,000 | 2.3 — ~ 10/6
SP4B H.T. Pentode .. BRT15 0.65 | 250 250 2.4 4.0 | 2,000,000 16800 | 3.4 — - 10/6
. | et [{200 |10 | 15| 60 — ~ |25 R P |
MM4V Vari-mu Screened Tetrode. . BR510 1.0 200 110 400 0.15 — - 0.0IJ 11/6
S4VA Screened Tetrode (M. or C.) BR510 1.0 200 110 1.5 27951 500000 | 1,000 | 2.0 —~ — 10/6
S4VB Screened Tetrode (M. or C.) BRS10 1.0 200 110 1.5 4.6 300,000 750 | 2.5 - — 10/6
2D4A Double-diode - BR52 0.65 1 200 — — 0.8 — - - - 5/6
2D4B Double-diode with sepamte Cathodes| BR72 0.35 | 200 — o 0.8 - - -— — — 5/6
TDD4 Double-diode Triode . BR77 0.65 | 250 —_ 7.0 4.0 13,500 271 2.0 — — 9/6
904V High Impedance Triode (\I ) BR54 0.65 | 200 — 2.0 2.2 20,600 721 3.5 - 7/6
354V Medium Impedance Triode (M.or C. ) BR54 0.65 | 250 — 4.5 6.5 11,500 40 | 3.5 — — 7/6
244V Medium Impedance Triode (M.) .. BR54 0.65 | 200 — 5.5 5.5 9,000 251 2.8 - —- 9/~
164V Medium Impedance Triode (C.) BR54 0.65 | 200 — 8.5 | 13.0 3,640 | 164 | 4.5 e 14/-
TT4 Low Impedance Triode (replaces BR54 1.0 250 — 16.0 | 20.0 3,300 | 105 | 3.2 9.5 10,000 | 10/~
104V).
TT4A Low Impedance Triode BR&4 1.0 250 — 9.0 | 20.0 4,400 | 18.0 | 4.1 0.4 5,000 | 17/6
Pen 4VA| Output Pentode .. BR514/7T19] 1.35 | 250 | 250 | 22.0 | 36.0 40,000 | — 2.8 3.8 6,000 | 10/6
Pen A4 | Output Pentode (replaces Pen 4\’1%) BR719 1.95 | 250 | 250 5.8 | 36.0 50,000 { — 9.5 3.8 8,000 { 10/6
Pen B4 | Output Pentode .. . BRT719 2.1 250 275 14.0 | 72.0 22,000 — 8.5 8.8 3,500 12/-
Pen 4DD| Double-diode Output: Pcntode BRT25 2,25 | 250 | 250 6.0 | 36.0 50,000 { — 9.5 4.3 7,000 | 12/6
“Pen 428 Output Pentode .. BR719 2.1 375 275 20.5 | 62.0 — - 8.0 8.0 6,500% 25/-
T Vg3 +5="70V. * Data for 2  Pen 428 in Class AB push-pull.
DIRECTLY HEATED A.C. OUTPUT VALVES. Vf =4.0V. unless otherwise stated
Wireless Characteristics at Working
World Working Conditions Conditions Opti-
Type Description Base mum | Price
Number Load
If Va Vg2 | —Ve Ta Ri G S Wo
ACO44 Triode BR47 1.0 300 — |738.0 50 1,200 60! 5.0 3.5 2,300 9/6
ACO42 Triode BR47 2.0V | 300 — 38.0 50 1,200 6.0} 5.0 .| 35 2,300 9/6
' 2.0A
PM24 Pentode BR410/512] 0.I5 | 150 | 150 | 11.0 20 — — 1.75 — 8,000 | 20/-
PM24A Pentode BRS12 0.275] 300 200 22,5 20 — — 2.0 — 110,000 | 15/-
PM24M | Pentode BR512 1.1 250 250 17.0 30 43,000 [130.0 | 3.0 28 7,000 10/6
PM24B | Pentode BR512 L0 400 300 40.0 30 — — 2.1 — 8,000 | 22/6
PM24E | Pentode BR512 2.0 500 200 35.0 50 -— — 4.0 —_— 7,000 | 45/-
D024 Triode BR47 1.85 | 400 — 40.0 63 1,070 801 7.5 7.1 3,200 | 20/~
DO25 Triode BR47 6.0V | 400 — {1120 63 800 3.0 3.75 —_ 4,000 | 30/-
1.1A
D026 Triode BR47 2.0 400 — 92,0 63 950 361 3.8 7.5 3,000 | 25/
D030 Triode BR47 1.85 | 500 —  }140.0 60 890 3.1 3.5 — — 25/--
A.C. RECTIFIERS

Type Description Wireless World ’ : Max. Va . Max. Rectitied .

A Base Number vE 1t (R.M.S.) Output (mA) Price
DW2 Directly-heated F.W. Rectifier .. - BR42 4.0 1.0 250—0—250 60 9/- -
DW4/350 Directly-heated F.W. Rectifier (leplaces DW 3} BR42 4.0 2.0 350—0—350 120 9/-
DW4/500 | Directly-heated F.W. Rectifier (replaces DW. 4) BR42 4.0 2.0 500—0—3500 120 9/-
w2 Indirectly-heated F.W, Rectifier .. BR43 4.0 1.2 250—0—250 60 9/~
w3 Indirectly-heated F.W. Rectifier BR43 4.0 2.4 350—0—350 120 9/-
TW4/350 Indirectly-heated F.W. Rectifier BR43 4.0 2.0 350—0—350 120 9/-
IW4/500 - | Indirectly-heated F.W. Rectifier (replaees Iw 4) BR43 4.0 2.4 500—0—500 120 10/6
FW4/500 | Directly-heated F,W. Rectifier .. BR42 4.0 3.0 500—0—500 250 15;-

PREPARED BY THE MULLARD WIRELESS SERVICE CO., LTD., CENTURY HOUSE, LONDON, W.C.2.
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World
. CHARACTERISTICS AND OPERATING DATA FOR Mullard Master Valves—contd.
DC/AC VALVES. Pin Bases; P Base (8 contact) and V Base (5 contact)
o "{‘ﬁfffd‘” Working Conditions Characteristies at Wkg. Condns. | Opti- |
Type Description Base S mum | Price
. Sor Load
Number | yp | 1f | Va | Vg2 | —Vg| Ia Ri G | S | Wo
EM1 Tuning Indicator (replaces TV6) | SC828 6.3 | 0.2 | 250 — | 0-3 — — — — —_— - 9/~
TH21C Triode Hexode Fregquency | BR736 21.0 | 0.2 | 250 70 1.5 4.0 | 1,500,000 | — 1.0 — ] - 12/6
Changer.
- TH30C Triode Heptode Frequency BRT36 20.0 | 0.2 | 250 100 2.5 3.25| 1,500,000 | — 0.75 — — 11/6
Changer (replaces TH22C). .
FC13 Octode Frequency Changer .. | SC825 13.0 | 0.2} 200 90% [ 1.5 1.6 — - 0.6 — | — 11/6
FC13C Octode Frequency Changer .. BRT731 13.0 | 0.2 | 200 90t | 1.5 1.6 — —— 0.6 — 11/6
. VP13A Vari-mu H.F. Pentode . SC818 13.0 | 0.2 ] 200 100 2.0 4.0 — 2,200 1 2.2 —_— - 10/6
VP13C Vari-mu H.F. Pentode . BR715 13.0 | 0.2 | 200 | 200 2.0 9.0 - — | 22 —_ - 10/6
SP13 H.F. Pentode .. . .. SC818 13.0 | 0.2 | 200 100 2.0 3.3 | 1,300,000 ;3,000 | 2.2 — ] - 10/6
SP13C H.F. Pentode .. . .. BR715 130 | 0.2 200 200 2.2 2.5 | 2,500,000 {7,000 | 2.8 — — 10/6
2D13A Double-diode Detector . BRS52 13.0 | 0.2 ] 200 — — 0.8 — e — 1 = — /6
2D13C Double-diode Detector BR§2 13.0 | 0.2 | 200 — - 0.8 — - -— — | — /6
HL13 Medium Impedance Triode (\I ) SC88 13.0 | 0.2 ] 200 — 3.7 5.0 12,000 40 | 3.3 — ] — /6
HL13C Medium Impedance Triode (\I ) BR75 13.0 | 0.2 ] 200 — 3.7 5.0 12,000 40 | 3.3 — 1 7/
TDD13C Double-diode Triode .. BRT7 13.0 | 0.2 | 200 — | 50 4.0 13,500 271 2.0 el 9/6
Pen26 Output Pentode .. .. SC817 240 | 0.2 | 200 100 19.0 | 40.0 —_ — 3.1 3.0 15,000 10/6
Pen36C 1 Output Pentode o {| T [feso | 02200 |20 |00 |00 | — | 80 | 40 |4000] 10/6
Pen40DD Double-diode Output Pentode.. | BRI25 44.0 0.2 | 990 200 8.5 | 45.0 — — 8.0 4.0 | 4,500 | 12/6
(]
CBLL - }| Double-diode Output Pentode {| T5831 |}440 | 0.2 200 200 | 85 | 450 | 35000 | — | 80 | 40| 4500 12/6
CL4 Output Pentode. . . . SC817 33.0 | 0.2 | 200 200 8.5 | 45.0 35,000 | — 8.0 4.0 1 4,500 | 10/6
CL6 Output Pentode. . .. 8C817 350 | 0.2 | 200 100 9.5 | 45.0 19,000 — 8.0 4.0 | 4,500 10/6
T Vg3 +5=T0V.
DC/AC RECTIFIERS
Type . Description Wireless World v if Max. Anode Max. Rectified Price
Base Number Volts (R.MLS.) Output (mA)
CYl1 for (1 ; © o oscs2 5 s -
CY31 } Half Wave Rectifier (leplaces URL) .. .. { 1086 } 20 0.2 250 75 9/-
URIC Half Wave Rectifier .. .. .. BR§1 20 0.2 250 75 9/-
- S
G2 }| Multiple Rectifier (replaces vry ... ] B }so | 0z | 250-0-250 120 10/8
UR3C Multiple Rectifier .. .. .. .. .. BRT1 30 0.2 250—0—250 120 9/~
«E” SERIES (SIDE CONTACT). Vf=6.3V. unless otherwise stated
ﬂ;;'/rel;’;s Working Counditions Characteristics at Wkg. Condns. | Opti-
Type Description Bor g mum | Price
. ase ' 8. or Load
Number - . ; :
If. Va. Vg2 | ~Vg. | Ia. Ri. G. Se. Wo
CEMI1 Taning Indicator .. .. .. SC828 0.2 250 — | 0-5 - = — — — —_ - 9/-
EM3 Tuning Indicator .. .. .. SC828 0.2 250 — 1021 — — —_ — — — 9/~
EM4 Tuning Indicator .. SC829 0.2 250 -~ | 0-16 ] — — — — — —_ 91—
- ECH2 grlode Heptode Frequency bhanger 8C826 0.95 | 250 | 100 25 | 3.25 | 1,500,000 | — 0.75 — — 11/6
. ECH3 riode Hexode Frequenc SC826 5 as g - 5 — —
FOH33 Changer, quency { To836 } 02 |20 | 100 | 20 | 3.0 | 1,300,000 0.65 11/6
EK2 Octode Frequency Changer .. S(825 0.2 250 200§ 2.0 1.0 2,000,000 — 0.55 — — 11/6
EK3 Octode Frequency Changer .. SC825 0.72 | 250 100 2.5 2.5 2,000,000 —_— 0.65 — — 12/6
EF5 Vari-mu H.F. Pentode . .. SEg18 0.2 250 100 3-50 | 8.0 1,200,000 | 2,000 | 1.7 — - 11/6
EF6 N SC818 5 p = /
e | ILF. Pentode {| $SBIS 1lo2 |20 |100 | 20| 30 | 2500000 4500 | 18 | — | — | 116
DrSs }| Low Noise H.E. Pentode .. {| ScBlo Yoz |250 | 2507 | 25| 80 | 450000 | — |18 | — | — | 10/6
EF9 i di HEF SC818 P 250 100 2.5 | 6.0 1,250,000 — 2.2 — 10/6
Ei9g )| Stding Sorcen H.E. Pentode  { 10824 Joz {1330 1950 | w0 | °2 6500000 | — | 0iooss| — } -
EB4 Double-diode (sepmate Cuthodes) SC84 0.2 200 —_ —_ 0.8 e — —_ — 10/6
FAB1 Triple- diode . 886 0.2 200 - — 0.8 —_ — — — — 76
o (s
N33 J | Double-diode Triode { SBlL |Jo2 |2 | — | 62| 50 15,000 [ 30 | 20 — =] e
EFM1 L.F, Amplifier and Tuning In- | SC827 0.2 | 230 - — — — — — — — 15/-
dicator (M.).
EBF2 Double-diode H.F. Pentode (M.) .. 8C821 0.2 250 100} 20 | 5.0 1,300,000 - 1.8 - — 12/6
2 S P x 5 - G 2@ N
B, }| Output Pentode { e Joa |20 | 250 | 180 |320 70000 | — | 28 | 36 | 8000 | 6
EL3 5C816 = < 5 -
EL3  }| Outpus Pentode .. .. {| 818 |}os | 250 | 250 | 60 |360 50,000 90 | 45 | 7,000 | 10/6
EL6 SC816 =0 | 95 - _ -
LS. }| Output Pentode { P82 b1z (250 |20 | 70 |720 17000 | — 150 | 80 | 3,500 | 1
BN } | Double-diode Output Pentode  {| Foot }is 250 | 250 | 60 [360 5000 | — | 95 | 43 | 7,000 12/6
§ Vg3 +5 =50V, T Vg2 = 0; Vg3 = 250, 1 Rg2 = 95,000 ohms.

o PREPARED BY THE MULLARD WIRELESS SERVICE Cco., LTD., CENTURY HOUSE, LONDON, W.C.2.
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CHARACTERISTICS AND OPERATING DATA FOR Mullard Master Valves—contd.
«“«E” SERIES RECTIFIERS
Wireless World Anode Voltage Rectified
Type Description Base Vi It (R.M.8)) Output Price
Number {(mA)
AZ!  }| Directly-heated F.W. Rectifier A sl |} a0 1.1 300 —0—300 100 9/~
A%2 }| Direotly-heated F.W. Rectifier A o R | X 2.0 300—0—300 160 9/-
AZ3 Indirectly-heated F.W. Rectifier SC83 4.0 2.0 350—0—350 120 9/~
EZ2 Indirectly-heated F.W. Rectifier 5083 6.3 0.4 350—0—3350 60 10/6
OCTAL TYPES
Type Description Price Type Description Price
‘1A7G Battery Pentagrid Frequengy Changer 10/6 6F5G High-u Triode - . . 7/6
105G Battery Output Pentode a4/~ 6F6G Output Pentode. . . 10/6
107G Battery Pentagrid Frequency Clmngel 10/6 6H6G Double-Diode (sepamw cathodm) 5/6
1F5G Battery Output Pentode . 9/~ 6J5G Triode .. 776
1F7G Battery Double-Diode Pentode 11/6 837G H.F. Pentode 10/6
1H4G Battery Triode .. .. 6/ 6K5G High-u Triode .. e
1H5G Battery Single-Diode Triode .. 7/6 6K7G Vari-u H.F. Pentode 10/6
1H6G Battery Double-Diode Triode /6 6L5G Triode .. /6
146G Battery Class B Double Triode 9/6 6L6G Beam Power Tetrode 15/-
IN5G Battery H.T. Pentode .. 9/- 6L7G Pentagrid Mixer .. 10/6
6N6G Double Output Triode . 15/-
504G D.H, Full-Wave Rectifier 15/~ 6N7G Class B Double Triode 15/~
5V4G LH. Full-Wave Rectifier 9/~ 6Q7G Double-Diode Triode 9/6
5X4G D.H, Full-Wave Rectifier 15/- 6R7G Double-Diode Triode 9/6
5Y3G D.H. Full-Wave Rectifier 9/- 687G Vari-u H.F. Pentode 10/6
5Y4G D.H. Full.- Wave Rectifier 9/~ 6U7G Vari-u H.F, Pentode .. 10/6
524G L.H. Full-Wave Rectifier /- 6V6G Beam Power Tetrode 10/6
6X5G LLH. Full-Wave Rcchﬁe: 9/-
6A8G Pentagrid Frequency Changer 11/6
6B8G Double-Diode Pentode 12/6 25A6G QOutput Pentode. . 10/6
6CBG Triode .. . 7/6 251L6G Beam Power Tetrode 10/6
6D8G Pentagrid Preqm‘nq (hm)ger ll 6 257.6G 1.H. Rectifier Doubler . 9/~
U.X. and U.Y. TYPES
Type Descripzion Price Ty pe Description Price
1A4 Battery Variqw H.F, Pentode .. 9/~ 25Y5 Full-Wave Rectifier . 9~
1A6 Battery Pentagiid Frequency (hdnger 10/6 2575 I.H. Rectifier Doubler .. 9/-
106 Battery Pentagrid Frequency Cha mger 10/6 27 LH. Triode . .. 7/6
1F4 Battery Output Pentode .. 9/ 30 D.H. Triode . 6/~
1F6 Battery Double-Diode Pentode 1176 32 D.H. H.F. Tetrode 9/-
1-v Half-Wave Rectifier 9/- -, 33 Output Pentode 16/6
34 Vari-u H.F. Pentode 9/-
2A3 D.H. Outpat Triode 9/6 35 Vari-u H.F. Tetrode 10/8
2A5 Output Pentode . 10/6 36 H.F. Tetrode 10/6
2A6 Double-Diode High-u Tnode .. 9/6 37 Triode .. .. . 7/8
2A7 Pentagrid Prequencv Changer 11/6 30/44 Vari-u H.F. Pentode 10/6
2B7 Double-Diode H.F. Penmdc 12,6 41 Output Pentode 10/6
2 - Output Pentode 10/6
5723 D.H. Full-Wave Rectifier 15/- 43 Output Pentode 10/8
45 D.H. Output Triode .. 9/6
6A3 QOutput Triode .. - 9/6 47 D.H. Output Pentode .. 10/6
6A4 D.H. Qutput Pentode .. 10/6 56 Triode .. .. /8
6A6 Class B Double Triode . 15/~ 58 Vari-u H.F. Pentode 10/6
6A7 Pentagrid Frequency (,hanwer 11/6 T1A D.H. Output Triode 9/6
6B3 Double Output Triode . . 15/- 75 Double-Diode Triode 9/6
6B7 Double-Diode Pentode 12/6 76 Triode .. . 7/6
6C6 H.F. Pentode .. .. 10/6 71 H.F. Pentode 10/6
6D6 Vari-u H.F, Pentode 10/6 78 Vari-u H.F, Pentode 10/6
6E5 Tuning Indicator 8/6 79 Class B Double Triode 10/6
6F7 Triode Pentode .. 11/6 80 D.H. Full-Wave Rectifier . . 9/-
6U5/6G5 | Tuning Indicator 8/6 83 Full-Wave Mercury Vapour Rectifier 17/6
84 I.H. Full.Wave Rectifier 9/~
12A5 Pentode .. 10/6 85 Double-Diode Triode 9/8
12A7 LH. Rectifier Pentode . 12/6 89 Output Pentode 10/8
1273 1.H. Half-Wave Rectlﬁer 9/-
15 H.F. Pentode 9/~ 2101 Battery Output Pentode .. 9/-
18 Output Pentode .. 10/6 2102 Battery Double-Diode Triode f6
19 D.H. Class B Double Triode .. 9/8 2103 Battery Double Output Pentode 12/6
24A H.¥. Tetrode .. 10/6 2151 Output Pentode . 12/-

PREPARED BY THE MULLARD WIRELESS SERVICE CO., LTD., CENTURY HOUSE, LONDON, W.C.2.
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MADE IN ENGLAND

H.F. PENTODES AND TETRODES (BATTERY DIRECTLY HEATED TYPES)

Filament . As amplifier under conditions of
Wireless Mutual max. anode and screen volts
Type of World Anode | Screen |Conduc- -
Type Description Base Base No. Volts | Volits tance Average | Average Price
Cur- max. | max. |mA/volt| Approx. Anode Screen
rent - Grid Bias | Current Current
Volts| amps. Volts mA. mA.
823 Short Grid Base Tetrode 21 0.1 4-pin BR48 150 70 1.1 — 1.5 1.3 0.6 9/~
VS24 Variable- Mu-Tetrode .. 2 0.15 4-pin BR48 150 75 1.5 [4 4.5 0.5 9/~
ypz1 Variable-mu Pentode .. 2 0.1 7-pin BR712 150 60 1.1 a 2.8 0.7 9/-
w21 Variable-mu Pentode .. | 2 | 0.1 © 4-pin BR49 150 130 14 0 3.6 1.2 9/-
or 7-pin BR712
Z14 Short Grid Base Pentode | 1.4 | 0.03 Octal 10821 90 90 0.75 0 1.2 0.3 9j—~
Z21 Short Grid Base Pentode | 2 0.1 4-pin BR49 150 150 L7 —0.5 1.7 0.6 9/-
or 7-pin BR712
812 Miniature Tetrode for [ 2 0.06 Midget DA42 100 30 0.7 0 2.5 0.4 17,6
“Deaf Aid,” ete. .. 4.pin

SHORT GRID BASE H.F. PENTODES, AND TETRODES WITH PENTODE CHARACTERISTICS

(WITH INDIRECTLY HEATED CATHODE)

Filament As amplifier under conditions of max. Connected
Wireless Mutual anode and screen volts as Triode
Type o° World Anode | Screen | Conductance
Type Base Base No. Volts | Volts mA/volt | Approx. Average | Average Price
Cur- max, | max. (working Grid -Bias | Anode Sereen | Ampli- | Imped-
¥Volts | rent point) Bias Resist. | Current | Current | fication | ance.
amps. Volts Ohms mA. mA. Factor | Ohms
M8P¢ 4 1.0 7-pin BRT714 250 100 2.4 - 1.75 400 3.3 1.0 - — 10/6
. Also 5-pin BR510
KTZ41 4 1.5 7-pin BR740 250 250 7.5 ~2.5 244 8.0 2.25 80 6,250 | 12/6
12.0 —-13 65 18.0 5.25
762* 63 | 045 Octal 10824 300 150 7.5 -2 160 10.0 2.3 38 4460 | 12/6
KTZ63 63 | 0.3 Octal 10828 . 250 125 1.23 -3 1,200 2.0 0.5 21 10,500 | 10/6
KTZ73M 61 0.16 Octal 10825 250 100 1.5 -3 1,000 2.0 0.23 — — 10/6
* Short seal type, suitable for ultra-short wave amplifiers. 1 Suitable for use with 6.3 v. transformer, or 6-volt accumulator,
or series operation at 0.16 amp.
« VARIABLE-MU * PENTODES, AND TETRODES WITH PENTODE CHARACTERISTICS
(WITH INDIRECTLY HEATED CATHODE)
Filament As amplifier under conditions of max. anode
. Wireless Mutual and screen volts
Type of World Anode | Screen |Conductance
Type Base Base No. Volts Volts | mA/volt at Average Average Price
Cur- max. max, working Min. Grid Bias Anode Screen
Volts | rent point Bias Resist. Current Current
amps. Volts Ohms mA. mA.
VMP4G 4 1.0 - 7-pm BR714 250 100 2.7 -2 150 8.0 3.0 16/6
W42 4 0.6 7-pin BR721 250 125 1.5 -3 300 7.6 1.9 10/6
KTW63 6.3 0.3 Octal 10828 250 125 1.5 -3 300 7.6 1.5 16/6
KTwWeél 6.3 0.3 Octal 10824 250 80 2.9 -3 300 8.0 2.3 10/6
KTWeIM 10825 )
KTW73M 61 0.16 Octal 10825 250 100 1.7 -3 300 6.5 1.3 10/6

t Suitable for use with 6.3 v. transformer, or 6-volt accumulator, or series operation at 0.16 amp.
.. Types normally supplied for servicing purposes only, shown in italics. Suffix M indicates metallised bulb.
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OSRAM VALVES (continued)
FREQUENCY CHANGERS

l
° 2 Under conditions of max. anode, screen |
Filament 223 |3 and ose. anode volts
. D§ | Type | Wireless |7 g‘é‘ = ; | Screen| Oscillator
Type Description or of World £E3| o5 Volts| Anode | Total Oscilla- Con- | Price
13 Base | Base No. S22 |3 £ | max. Volts Cath- | Control] tor Bias | version
Cur- S8 E = max. ode Grid | Grid | Resist-| Imped-
Volts| rent R Current| Volts | Peak | ance | ance
amps. mA. Volts | Ohms megohms
X14 Heptode 1.4 005 D | Octal 10832 230 90 45 90 1.47 0 10 — 0.2 10/6
X22 Heptode 2 0.15 D | 7-pin BR730 350 150 70 150 9.0 0 20 — 0.65 10/6
X23% Triode-Hexode | 2 0.3 D | 7-pin BR732 250 150 60 through] 4.5 —1.5 6 — 0.016 10/6
X24 Triode-Hexode| 2 0.2 D | 7-pin BR732 250 1150 | 60 20};000 4.5 -15 6 — 0.016 10/6
ohms
MX40 Heptode 4 1.0 1 7-pin BR728 500 250 | 100 5.85 -3 10 500 0.5 11/6
X41 Triode-Hexode], 4 1.0 I 7-pin BR733 640 250 80 250 8.5 —1.5 12 300 0.75 11/6
X61M | Triode-Hexode| 6.3 | 0.3 1 QOctal 10836 520 | 250 | 100 through! 10.0 -3 10 300 0.7 11/8
X63 Heptode 63| 0.3 I Octal | 10833 500: | 250 | 100 10,600 | 9.5 -3 25 300 0.31 11/6
X63M to
X65 Triode-Hexode| 6.3 | 0.3 I Octal | 10836 225 | 250 | 100 30,000 | 11.0 -3 10 300 2.5 11/6
X7IM | Triode-Hexode| 15 0.16 1 Octal 10836 520 250 | 100 ohms | 10.0 3 10 300 0.7 11/6
X73M | Heptode 6t | 016 ] I Octal | 10833 500 | 250 | 80 8.0 3 10 | 350 0.4 11/6
* Replaced by X24. T Suitable for use with 6.3 v. transformer, or 6-volt aceumulator, or series operation at 0.16 amp.
§ Directly heated. i Indirectly heated.
DIODES AND DIODE-TRIODES
Filament As amplifier under conditions of
D Wireless Mutual max. anode volts
{directly) { Type of World Anode | Ampli- | Imped- | Conduc- :
Type orl ase Base No. Volts | fication ance tance | Approx. | Bias |Average Pree
Cur- | (indirectly), max. | Factor Ohms mA/volt| Grid Resist- | Anode | Optimum
Volts| rent heated Bias ance | Current | Load
© | amps, Ohms Ohms mA. Ohms
HD14 14 0.05 D Octal 10812 90 66 240,000 0.275 0 — 0.14 500,000 7/6
HD23* 2 0.15 D s-pin BR59 150 40 28,600 1.4 ~1.5 —_ 1.7 150,000 7/6
HD24 2 0.1 D 5-pin BR59 150 40 28,600 1.4 -1.5 — 1.7 150,000 7/6
D41 4 0.3 1 5-pin BRS2 Double diode — 56
Dq2 4 0.6 1 4-pin BR412 Single diode (low impedance) 15 maz. - 10/~
D43 4 0.6 1 4-pin BR413 ‘ i,, " " l ’ " 0]~
. 2 max.
D63 6.3 1 0.3 I Octal 1087 Double diode (separate cathodes)— per - 5/6
‘ diode
MHD4 4 1.0 7-pin BR77 250 40 18.200 2.2 -4 | 1,000 4.0 30,000 9/6
DH63 63| 0.3 1 Octal 10813 250 70 58,000 1.2 -3 2,000 L1 250,000 9/6
DH63M
DL63 6.3 1] 0.3 1 Octal 10813 250 36 22,500 1.6 -3 1,500 4.2 50,000 9/6
DH73M | 61 | 0.16 1 Octal 10813 250 44 22,000 2.0 ~3 1,000 4.5 100,000 9/6
* Replaced by HD24. T Suitable “or use with 6.3 v. transformer, or 6-volt accumulator, or series operation at 0.16 amp.
TRIODES
As amplifier under conditions of
Filament D Wireless Mutual max. anode volts Power
(directly) | Type of World Anode; Amplifi- | Imped-| Con- tput
Type orl Base Base No. | Volts | cation | ance jductance| Approx. Average| Opti- | (single | Price
Cur- |(indirectly) max. | Factor | Ohms |mA/volt| Grid Bias Anede | mum | valve)
Volts| rent heated Bias Resist. [Current Load | watts.
amps. Volts Ohms mA. Ohms
HL2 2 0.1 D 4-pin BR47 150 27 18,000 1.5 -3 — 1.75 -— — 4/9
L21 2 0.1 D 4-pin BR47 150 16 8,900 1.8 -6 — 2.2 - — 4/9
LP2 2 0.2 D 4-pin BR47 150 15 4,170 3.6 -8 — 5.6 — 0.1 6/~
P2 2 0.2 D 4-pin BR47 150 7.3 2,150 3.5 ~ 12 — 14.0 — 0.2 10/-
H]2* 2 0.06 D }midgeh DA4l 100 26 21,600 1.2 - L5 - 0.6 | 250,000 — 15/-
L12* 2 0.06 D 4-pin DA41 45 4.8 6,000 0.8 - 4.5 — 1.9 12,000 | 0.012 | 15/-
MH4 4 1.0 I 5-pin BR54 250 40 11,100 3.6 — 4 750 5.0 60,000 - 7/6
MHL4 | 4 1.0 1 &-pin BR&4 2560 20 8,000 2.5 -8 1,000 80 20,000 — 7/6
ML 4 1.0 1 5-pin BR54 250 12 2,860 4.2 - 16 1,000 14.0 7,000 — 10/-
H63 631 0.3 I Octal 10810 250 { 100 66,000 1.5 -2 2,000 1.0 | 200,000 — /6
L63 63| 0.3 1 Octal 1089 250 | 20 7,700 2.6 -8 800 9.0 50,000 - 7/6
PX4 4 1.0 D 4.pin BR47 300 5 830 6.0 - 42 900 50.0 4,000 3.51 9/6
PX28 4 2.0 D 4-pin BR47 400 9.5 1,265 8.0 - 31 830 62.5 ,200 6.5 20j-
DA30 | 4 2.0 D 4-pin BR47 500 4 580 6.9 - 134 — 60.0 6,000 | 11** | 25/-
DA100 | 6 2.7 D Special 141 1,00¢ 5.5 1,410 3.9 - 150 — 100 6,800 | 301 {168/~

* Miniature valves for “ deaf-aid,” otc. T See helow for push-pall data. #* Normally used in push-pull; total cutput Class ABI, 45 watis.
Types normally supplied for servicing purposes only, shown in italics. ~ Suffix M indicates metallised bulb.
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OSRAM VALVES (continued)
OUTPUT PENTODES, AND TETRODES WITH PENTODE CHARACTERISTICS
¢ D Aver- | Aver- Opti- | Approx.
Filament (directly) | Type Wireless | Anode|Screen| Mutual | age age Approx. Bias mum | Power .
. ‘ Type orl 0 World Volts | Volts | Con- | Anode | Screen Grid Bias | Resist.| Load | output | Price
(in- Base | Base No. | max. | max, |ductance{ Cur- | Cur- Volts Ohms | (single | (single
Current| directly) mA/volt | rent rent valve) | valve)
Volts | amps. | heated maA. mA. Ohms | watts
N14 1.4 0.1 D Octal 10822 90 00 1.55 7.5 1.6 -7.5 700 8,000 0.25 9/~
KT2 2 0.2 D 5-pin BR512 150 150 2.5 7.5 1.7 —4.5 - 17,000 0.5 9/~
KT21 2 0.3 D 5-pin BR§12 150 150 5.3 5.0 1.2 —2.5 —_ 19,000 0.75 9[-
KT24 2 0.2 D 5-pin BR512 150 150 3.2 10.0 2.0 -3.2 250 10,000 0.8 9/-
120 | 120 5.0 1.0 -2.7 459 20,000 | 0.39
QP21% 2 0.4 D 7-pin BR723 150 150 23 © 35 0.9 | Code — 25,000% 1.0 12/8
. V&W —98to
) -9.5
5-pin BR514 X -—-88
METY | 4 1.0 ! { 7-pin BRT19 } 250 | 225 2.0 32 5.0 —13.5 300 8,000 | 2.5 10/6
KT41 4 2.0 I 7-pin BR719 250 250 | 0.5 40" 8.5 - 4.4 90 6,000 4.2 10/6
KT6} 6.3 0.95 I Octal 10826 250 250 | 10.0 40 7.5 —4.4 . 90 6,000 4.3 10/6
KT63 6.3 0.7 1 Octal 10826 250 250 2.5 34 5.5 ~16.5 420 7,000 0 10/6
KT66 6.3 | 1.27 I Octal 10826 2504 250§ 6.3 85 6.3 - —15 170 2,200 15/-
KT32 26 0.3 I Octal 10826 135 | 135 9.0 75 5.0 —-7.6 95 1,300 12/-
grsse {35 [ 95} 1 | oca | 10819 | 200 | 20| 100 |60 | 100 13.2 188 | 3,000 12/-
KT35 {gé o3} 1 Octal | 10819 | 200 | 200 | 100 | 50 8.5 11 200 | 4000 | 43 | 10/6
K172 15 0.16 I Octal 10826 175 175 25 30 6.0 o125 300 6,000 2.0 16/6
i Double Pentode. ¢+ 400 v, max. in push-pull, § 300 v. max. in push-pull. * Anode to anode. Output tetrodes with pentode
: characteristics have been shown with pentode base connections.
. .
LOW FREQUENCY AMPLIFYING VALVES: PUSH-PULL DATA -
Filament Operating data for push-pull stage (Class AB2)*
Mutual —
e e | Wireless | Ampli- | Imped-|  Con- Anode Peak | Anode Price
Type Description World | fication| ance | ductance Current | Input to Total (each)
Cur- | Base No. | Factor | Ohms | mA/volt | Anode|Screen| Grid per Voltage | Anode | Power
Volts| rent ; Volts | Volts | Volts valve Grid to | Load | Output
amps, : mA., Grid | Ohms | Watts
PX4 Triode 40| 10 BR47 b1 830 6.0 300 - |- 45 50 90 —4;000 10.0 9/6
B63 Double Triode | 6.3 | 0.8 UX76 — - — 300 | — 0 17.5 70 10,000 10.0 15/-
(as 6A8)}
DET19 | Double Triode | 6.3 | 0.8 UX77 — —- 3.4 300 — |- 1z 30 100 10,000 13.0 20/-
{as RK34)} )
KTél Tetrode 8.3 | 0957 10826 — — 10.5 250 [ 250 - 6 28 14 10,000 8.6 10/6
KT66 Beam Tetrode | 6.3 } 1.27 10826 - = 6.3 400 | 300 |- 30 60 76 2,800 50 15/~
KT66 c|onnected as Trijode 8 1,450 5.5 400 — |— 38 62.5 847 4,000 14.5
DA41 Triode 751 25 UX46 62 17,500 3.6 1,000 — 0 22 220 6,900 | 175 £2/15/0
(as TZ40)]
DA100 | Triode 60 | 27 L4t 5.5 | 1410 3.9 1,000 | — | -146 | 100 500 8,000 | 200 £8/8/0
DA250 | Triode 100 | 20 Special 16 2,290 7.0 2,500 — }—130 80 360 12,000 | 800 £16/16/0
1 American types. 1 Grid not driven positive in this case. * Both halves of one valve in case of Double Triodes.
RECTIFYING VALVES
Filament Max. | Max. D.C. Max, D.C. D.C.
Type of Type Wireless Anode Output D.C. Output | Output
Type Description Rectification of World ————————— Volts Volts Output | at Half | at Half | Price
Base Base No. Carrent | R.ALS, at Max. Current | Current, | Current
Volts | amps. Current mA. Volts mA.
U10 Directly Heated.. | Bi-phase 4-pin BR42 4.0 1.0 250 260 100 270 50 9[-
Ul12/14 Directly Heated.. | Bi-phase 4-pin BR42 4.0 2.5 500 540 120 620 60 9/~
MU12/14 | Indirectly Heated | Bi-phase 4-pin BR43 4.0 2.5 500 540 120 600 60 9/~
Ul6 Directly Heated.. | Single phase | 4-pin BR44 2.0 1.0 5,000 6,400 5.0 — —— 15/~
U7 Directly Heated .. | Single phase | 4-pin BR44 4.0 1.0 2,500 2,950 30 ¢ — 15/-
Ul8 Directly Heated.. | Bi-phase 4-pin BR42 1.0 3.4 500 520 250 600 125 15/~
v20 Directly Heated.. | Bi-phase 4-pin BR42 4.0 3.73 850 1,050 125 1,100 62.5 15/~
U30 Indirectly Healed . | Bi-phase 7-pin BR738 { ?’f :)]z } 200 182 120 212 60 9/-
Bl .
U3l Indirectly Heated | Single phase | Octal 1086 26 0.3 250 280 100 D.C. volts drop 9/~
20 v. at 120 mA.
Us0 Directly Heated.. | Bi-phase Octal 1082 5.0 2.0 350 325 120 380 { 60 9/-
Us2 Directly Heated.. | Bi-phase Octal 1082 5.0 3.0 500 500 200 565 100 15/~
UT1 Indirectly Heated | Single phase | Octal 1086 30 0.16 250 250 75 D.C. volts drop 9/-
18 v. at 73 mA.
GUB0 Mercury Vapour.. | Single phase | 4-pin BR44 4.0 3.0 1,500 1,270 250* 1,300 ‘ 125% 25/~
* Delayed switching of anode volts essential.
Types normally supplied for servicing purposes only, shown in italics.  Suffix M indicates metallised bulb,
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OSRAM VALVES (continued)

TUNING INDICATORS k(“ TUNERAY %)

Descri Filament Wireless Anode Voltage Target Target Triode Grid
Type (:?c ip- Type of | World (through 1 megohm) | Voltage Current Triode Voltage for Pric»
1on Current | Base Base No. — max. mA. Current | 0° Shadow angle
Volts amps. max.- min,

4 * A e - - - .
Yoy |For 801 63 03 | Octal | 10838 250 180 250 45 0.25 —22 8/b
Y62*y | ForD.C. - 0 5 5 5
Y64 AC. Sets/ 6.3 0.3 Octal 10838 250 80 250 4.5 0.25 —22 8/6

* Y61 and Y62 are in tubular bulbs and replace Y63 and Y64 respectively.

OSRAM BARRETTERS (CURRENT OSRAM PILOT OR DIAL LAMPS
REGULATORS)
Cat. No. Description Type of Receiver Price
‘of Lamp . for which suitable each
OSRAM Mean Current Voltage Type of
Barretter | Rating (amps.) Range Base Price 0.8.45 2.5v. 0.3A 12 mm, round | 2v. Battery Sets . 3d.
Type 0.8.50 3.5v.0.15A 12 mm, round | 2v. Battery Sets & Fuses 3id.
0.8 55 3.5v. 0.3A 12 mm, round A.C. sets with 4v. trans-
202 0.2 120—200 4-pin 8/6 former* 3id.
AC sets with 4v. trans-
251 0.25 100—180 4-pin 12/6 0.8.70 6.2v. 0.3A 15 mm. round { former . 43d
l D(,/A(‘ sets with 0.2A [ *
301 0.3 138—221 E.S. cap 8/6 valves
DC/AC sets wnth 0. .%A
302 0.3 112—195 E.8. cap 86 0.8.75 6.5v. 0.3A 12 mm., round I val\e% ..
sets  with 6.3v.(| 434
303 0.3 86-—129 E.S. cap 86 \ transformer .. ‘
0.8.7588 | 8v. 1.6 watt M.E.S. In-
304 0.3 05—165 E.S. cap 86 dicator. . . AC Sets o | 16
* Between centre tap and one side; or two lamps in series across
4-volt winding.
MISCELLANEOUS TYPES
Filament Mutual
Type Description Dorl ase Anode Sereen |[Conduectanee! Impedance Price
Current Volts Volts mA veolt ohms
Volts Amps.
HAI Acorn Triode .. .. .. 4 0.25 I —_ 180 — 1.7 11,700 45/-
HA2 Acorn Triode (American 955) . 6.3 0.15 i — 180 2.0 12,500 45/
ZAl Acorn Pentode_ .. . 4 0.25 I — 250 100 1.4 — 50/-
ZA2 Acorn Pentode (Amenczm %4) 6.3 0.15 I S 250 100 14 — 50/-
A373 Peak Voltmeter Diode . 1.8 1.6 D S.E.S. 2,000 — — — 60/-
A5T7 Voltmeter Triode .. R 4 1.0 L 5-pin 250 — 2.0 3,000 60/~
AB37 Low Noise Triode « 4 0.4 1 Sm. side 150 — 1.55 10, 000 50/-
cont, '
4053 Cathode Ray Oscillograph Tube 4 1.0 I 9-pin 500 1}in. dia. screen 45/~
(Vacuum Type).
4081 Cathode Ray Oscillograph Tube 4 1.0 I 9-pin 800 2%in. dia. screen 55/~
(Vacuam Type).
GTIC | QGasfilled Relay .. .. .. 4 1.3 I 5-pin 500 Max. current 1.0 amp peak, 25/-
0.5 amp. R.M.S,, 0.3 amp. average

. Types normally supplied for servicing purposes only, shown in italies. Suffix M indicates metallised bulb.

Full technical data and characteristic curves on these and other

specialised types of Osram valves, available on reguest to:—

The Osram Valve Technical Dept., The General Electric Co., Lid.,
Magnet House, Kingsway, London, W.C.2,
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TUNGSRAM VALVES

‘ - British Tungsram Radio Works, Ltd., West Road, Tottenham, N.17

29 Advertisements

Sole Distributors to the Trade: Siemens Electric Lamps and Supplies, Ltd., 38-39 Upper Thames Street, London, E.C.4

4-VOLT A.C. RANGE

(English and Side Contact Based)

Description Ri Opt.} Wiseless |Alternative
Type No. C = Clear In Va Vsg Vg Ia Ohms Sct W'l Load World Wireless Price
M = Metallised Amps. mA. or mA/V. | Watts Ohms | Base No. World
. Megohms Base No.§
TH4A Triode Hep. ¥. Ch. M Vin 3.2 1.5 -MQ 0.951 6.0 8% BRT736 —
TH4B Triode Hep. ¥. Ch.'M ‘m 3.2 1.5 MO 0.757 4.5 8% BRT36 —
TX4 . Triode Hex. F. Ch. M Vm 5.5 1.0 MQ 1.5% 1.0 15% BR733 —
TP4 . Triode Pen. ¥, Ch. M Vm 6.5 1.0 MQ 0.7¢ 1.4 - 3% BR83 - -
VO41 &. VOis Octode F. Ch. o M Vm 1.6 1.0 MQ 0.67 1.5] 8.5% BR731 SC825
MH4105/71 &.../73 ... | Heptode F. Ch. M/C Vm 3.5 1.36MQ 1.2f 0.52] 20% BR728 COT4
. HP4106¢ (or HP4105) | Pentode R.F, Vm ... M Vm 5.0 1.2 MQ 3.5 - - BR714 BRS§16
HP4101c ... ... | Pentode R.F. ..M 20.0 3.5 2.0 MQ 3.5 - - BR714 BRS16
HP4115 {or AF2) Pentéde RF. Vin ... M Vm 4.5 1.4 MQ 3.2 - — BR714 BRS516
VP4 & VP4s Pentode R.F. Vmm ... M Vm 8.0 1. § 1.8 — — BR715 SCg18
VP4B & VP4C Pentode R.F. Vm o M Vm 11.5 . 40 | — — BRT15 BRT714
SP4 & SP4s .. Pentode R.F. .M 2.0 3. 2.4 — - BRT15 SCe18
SP4B Pentode R.F. oM 3.0 2. 4.0 - — . BR715 —
AS4125 Tetrode R.F. .M Vi 30 - BR510) -
AS4120 Tetrode R.F. WC 2.0 3.0 - BRS10 —
HI4+ & HLAG Triode M/C 0 3.5 - BRS4 BR75
LL4 & LL4C Triode .. C 10.0 3.5 1.0 11,000 BRS4 BR56
DDT4 & DDT4s Duo Diode Triode. .. M 0 3.6 - - BR77 SC811
DD4 & DD4s Duo Diode .. —— 5 - BRS2 SCs1
DD4D Duo Diode (aep (‘nths)'\{ 10, 10000 - BR72 e
D418 .. . Diode .M - - 3,000 - - - BRA46 —
PP4 & PP4s . Output Pcntodc . C 15.0 - 2.8 7,500 BRS12 SC813
APP4A & APP4As Output Pentode C 16.5 3.0 7,000 BR722 SC817
APP4B & APP4 Output Pentode C 2, 6.0 3.6 7,000 BRT719 SC816
APP4C Op. Triple Grid ... C i 6.0 - 4.0 7,000 BR713 —
APP4G & APP4G*. Output Pen (low cap.)C 25¢ 6.0 4.0 7,000 BR721 BR720
APP4E & APP4Es .. Output Pentode ... C 275 13.0 - 8.0 3,500 BR719 SC815
DDPP4B & DDPP&‘\‘I Duo Diode Pe ntode C 23 6.0 : 3.6 7,000 BR724 BRT25
P12/250 Qutput Triode . C 1.0 f| 300 — 33.0 85042 2.5 2,400 BR47 —-
& 50 & 1’1;)/1 )05 ()utput Triode . C 10 f 350 —_— 45.0 6600 4.0 2,300 BR47 SCe7
VME .. C 3 250 250 Vm - - - MO BR737 -
ME4s .. G b 250 250 5.0 — — —_ 2MQ SC828 —
APV4 & IRV ]"O/Ju()s N .. C 2.0 350 — - - — — - BR43 SC83
RV120/350 & . S Full Wave Ree. ... C 24 f1 350 — - -— —— — BR42 SC81
R\'I'Z(lfﬁ()ﬂ & 3 Full Wave Rec. ... C 2.4 f1 500 —_ - -— —_ - BR4: SC8t
RV200/600 ... Full Wave Rec. ... € 28 f| 600 —_ - - B - - BR42 —
0.2 AMP. UNIVERSAL A.C./D.C. TYPES
(English and Side Contact Based)
Description Ri Opt.t Wireless |Alternative
Type No. C == Clear In Va Vsz Vg Ia Ohis Set Wil TLoad World Wireless Price
M == Metallised Amps. mA. or mA/V. | Watts | Ohms | Base No. World
Megohms Base No.§
Triede Hexode F.Ch. M 21 80 Vim 5.5 1.0 MQ 107 1.54 BR733 —_ 11/6
’ Trioede Hep. F.-Ch. M 29 100 Vm 3.2 1.5 MQ 0.757 5.5 BR736 1./6
TH30. Triode Hep. F. Ch. M 30 160 Vm 3.2 1.5 MQ 0.757 4.5 BRT736 = 16
VOI3 & VOI 3s Qctode F. Ch, oM 13 70 Vm 1.6 1.0 MQ 0.67 1.5 BR731 SC825 11/6
VPI3K & VP13s Pentode R.F, Vm ... M 13 100 Vm 8.0 1.2 M¢ 1.8 — BR716 SC818 10/6
VP13B Pentode R.F. Vm ... M 13 200 Vm 10.0 1.0 3.5 - BR715 — 10/6
HP13 & HP13s Pentode R.F. Vmn .., M 13 100 Vm R0 1.0 3.5 - — BRT715 SC818 10/6
SP13 & SP13s Pentode R.F, ..M 13 1060 2.0 3.0 2.0 M¢ 2.4 - - BR715 SC818 10/6
SP13B Pentode R.F. .o M 13 200 3.0 3.0 2.0 M 4.0 —_ _— BR715 — 10/6
HL13 & HL13s .. | Triode . .M 13 - 4.5 5.0 10,0009 3.0 — — BR75 SC88 76
DDTi3 & DDT13s ... | Duo Diode Triode... M 13 .- 0 4.0 10,0000 3.6 - - BR77 SC811 96
DDI3 & DD13s Duo Diode . oM 13 - —_ 0.8 15,000 - - - BR52 SC51 5/6
i DD6 . Duo Diede ... .. M 6.3 -~ 0.8 13,0000 — -— o BRS2 —_ 56
§ PPl‘Ss Output Pentode ... C 13 200 25.0 - 3.5 1.8 8,000 SC817 - 10/6
1 PP24 & PP2 248 Output Pentode ... C 24 100 40.0 - 8.0 3.0 5,000 BRT720 SC817 10/6
. PP34 & PP34s Output Pentode ... C 34 200 45.0 - 8.5 3.2 4,400 BR720 sC817 10/6
i PP35 . Qutput Pentode ... C 35 200 45.0 - 8.5 3.2 5,000 BRT19 — 10/6
i PP36 Op. Triple Grid ... C 36 200 45.0 - 85 3.2 5,000 BR713 19/6
§ PP37 & CL6 Output Pentode b 37 100 45.0 - 85 3.5 4,500 BR720 SC817 10/6
1 DDPP39 L&DDPPS‘)“ Duo Diode Pentode C 39 200 45.0 - 8.5 3.2 4,400 BR724 BR725 12/6
CBL1.. Duo Diode Pentode ( 39 200 45.0 —- 8.5 3.2 4,400 SC82 - 12/6
ME6s Magic Eve ... 6.3 200 1.2 — -_ 2M€ SC8: 316
V20 & V20s Single-Path Rectifier (, 20 — - 80.0 — - — — BRE1 SC82 -
PV29 & PV I‘\Ro Path Rectifier . C 25 — — 120 — — - - BR71 SC84 9~
V30 ... Single-Path Rectifier C 30 - — 120 — — — BR51 — G/
PV30 & PV30s Two-Path Rectifier . C 30 —— — 120 e — — — BRTL SC84¢ B/

RrF Floating screen potential derived from
dropping resistance,
§ Where two type numbers are shown, the
alternative Base No. or Price applies
only to the second type.

+ Conversion conductance in the case of
mixer valves (mA/V).

4 Average Ia at full output (mA).
Vm Variable-mu.

1 Optimum _heterodyne voltage in the
case of mixer valves (r.m.s.).

|| Triode slope in the case of frequency

changer valves (mA/V).

f Directly heated filament.
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TUNGSRAM VALVES (continued).

. 1.4-VOLT ALL-DRY BATTERY RANGE
s (Octal and Side Contact Based)

Ri + . Alternative
. Descnptmn In . . . Ia Ohms Sct Wyl Opt.% Wireless Wireless -
Type No. Amps. Va Vsg Vg mA or mA/V. | Watts Load World World Price
. M= Metallxsed Megohms ) Ohms | Base No. | oo\, 0.§
1A7-G & DKL ... | Pentagrid ¥. Ch. C/M 0.05f 00 45 Vm 0.55 0.6 MQ | 0.251 - 7% 10832 SC823 10/6
IN5-G & DF1 ... | Straight R.F. Pen. C/M 0.05f 90 90 0 1.2 1.5 MQ | 0.95 — — 1082! SC813 9/~
1H5-G & DACL ... | Diode-Triode C/M 0.05f 90 — 0 0.14 0.24MQ | 0.275 e — 10812 SC89 7/6
1A5-G & DL1 ... | Economy Pentode... C 0.05f 90 90 4.5 4.0 - 0.85 0.115 {25,000 10822 SC815 9/~
1C5-G & DL2 ... | Output Pentode ... C 01 f 90 90 7.5 7.5 -~ 1.55 0.240 8,000 | 10822 SC815 9/~
105-GT ... | Beam Pentode ... C 017 90 90 4.5 a1 — 2.1 0.27¢ 8,000 10822 — 9/~
305-GT ... | Beam Pen. (2.8 volt) C 0.05f 90 90 4.5 7.5 - 1.8 0.250 8,000 10818 - 9~
2-VOLT BATTERY RANGE
(English and Side Contact Based)
- Ri Alternative,
‘ Description . . ot Cy Opt.t Wireless .
Type No. C == Clear ‘\le:)s Va Vsg Vg ni';x O}(l);ns u:;\' \&Pxi& Load Worl{ri u;f,’:fiiss ) Phice
M == Metallised Megohms Ohms | Base No. Base No.§ |
VO2Z & VO2s ... | Octode F. Ch. .M 0.13f1 135 60 Vm 0.7 2.0 MQ | 0.27% 0.9 8.5% BR730 SC824 10/6
VX2 & VX2s ... | Hexode Mner-kmpl. M 0.13f| 135 60 Vm 1.0 1.0 MQ | 1.4 - — BR717 SC822 B/~
DG210/o ... | Double Grid F. Ch. C 0131 100 20 1.5 1.0 5,000Q | 1.0 - BRE7 — 15/~
VP2B & VP2Bs ... {"Grid Top Vm Pen. M 0.05f1 135 135 Vm 2.5 2.0 MQ | 0.65 - BRTI1 SC814 9/-
/P2D ... 1 Grid Top Vim Pen. M 01 f1 120 60 Vm 1.3 1.0 MQ | 2.0 - — BR711 — /-
HP2ile ... | Anode Top Vm Pen. M 0.13f{ 150 150 Vm 2.6 2,0 MQ | 1.7 - -- BR712 BR49 9/-
SP2B & SPuBs ... | Grid Top R.F, Pen, M 0.05f | 135 135 0.5 2.6 1.3 MQ | 0.8 - BRT711 SC814 9/-
SP2D.. . ... | Grid Top R.F. Pen. M 01 f| 120 60 1.0 1.0 1.0 MQ | 1.7 BRT!1 — 9/~
HP’lOL ... | Anode Top R.F. Pen. M 0.13f | 150 150 1.0 1.9 20 MQ | 1.9 BR712 BR49 9/-
SE211c ... | Vm Screen Grid M/C 0.13f | 160 5 Vm 1.0 L0 MO | 1.5 BR48 — 9/~
58210¢ Straight Scrn., Grid M/C 0.13f | 150 75 0.9 1.5 1.6 MQ | 1.4 - BR48 — 9~
HL2 & HL 28 ..} Triode Osc, or Det. M/C 013f | 135 — 15 1.2 20,0002 | 1.5 - BR47 Sce7 4/9
HR210 ... | Triode H.F.orDet, M/C | 0.13f} 135 - 1.5 1.2 23,0000 | 1.3 = BR47 — 4/9
HR2 & HR2s ... | Triode R.C. or Det. C | 0.065f] 135 1.5 1.2 40,0000 } 0.6 BR47 SC87 4/9
LD210 ... | Triode L.F.or Det. M/C- | 0.13f{ 150 4.5 3.0 14,000Q | 1.3 BR47 — 4/9
DDT2 & DDTZA ... | Double Diode Triode M 0.1 71 135 2.5 1.0 21,000Q | 1.4 -- BR5Y BR5%x 7(6
DPT2B & DDTZB: ‘Double Diode Triode M 01 f| 135 4.5 2.5 16,000Q | 1.0 e — BRSY SC810 7/6
LL2 & LL2s.. Driver Triode O 02 f| 136 - 2.5 3.0 11,0000 | 2.6 0.035 {25,000 BR47 SC87 4/9
LP220 ... | Low Power Triode... C 02| 150 — 6.0 5.0 3,5000 | 3.5 0.200 7,500 BR47 - 6/~
P215 . ... | Power Triode C 0.15f | 150 12.0 8.0 3,300Q | 1.5 0.260 7,000 BR47 - 6/-
9?220 ... | Super Power Tr)ode C 0.2 f| 150 — 18.0 14.0 2,2000 | 3.0 0.360 6,700 BR47 — 6/~
CB215 & CB2i5s ... | CL B. Double Triode C 0.22f | 135 0 12.09 2.0 1.700 {10,000 BR76 SC812 9/6
CB220 ... { CL B. Double Triode C 0:25f | 150 — 3.0 15.09 2.0 2.000 {10,000 BR76 9/6
PP2 & PP2S ... | Economy Pentode... C 0.147 | 135 135 50 7.0 2.1 0.440 19,000 BRS§13 SC815 -9~
PP215 & PP215s ... | Low Voltage Pen. ... C 0.15f 90 90 4.5 8.0 1.7 0.250 | 14,000 BRS12 SC815 9/-
PP225 & PP225s ... | Large Pentode ... C 0.26f | 135 135 12.0 18.0 - 2.0 0.900 6,000 BRS512 SC815 9/~
x Diodes reversed.
6.3-VOLT <« E” RANGE e
(Side Contact and ** Footliess '’ Based)
Ri : Alternative;
Description . s o Opt.t Wireless B I
Type No. ¢ = Clear AB 4 ova | v | Ve la | Ohms | Scb | Wol | Load | World | Wirdess | pricc
M = Metallised Amps. mA- R R S | Ohms | Base No. or
Megohms Base No.§
ECH2 ... | Triode Heptode F.Ch.M 95 250 100 Vm 3.2 1.5 MO 0.751 3.5if kes SC826 -_— 11/6
ECH3 ... | Triode Hexode I', Ch, M 2 250 R¥ Vm 3.0 1.0 MO 0.66% 2.8 101 SC826 — 11/6
ECHl .. .. .... | Footless Triode Hex. M 2 250 RF Vin 3.0 1.0 M& 0.65F 2.8 101 FO85 -— 11/6
EK?2 ... ... | ‘Auto. Octode F. Ch. M el 250 50 Vm 1.0 1.0 MQ 0.55% 151 151 SC825 — 11/6
EK3 ... ... | Beam Octode ¥. Ch. M .63 250 100 Vm 2.5 2.0 MO 0.65F 4.5 12 SC825 — 11/6
E¥F5 . o .. ... | Vm R.F. Pen. .. M 2 250 100 Vm 8.0 1.2 MQ 1.7 - - SC818 — 10/8
EF6 ... ... | Straight R.F, Pen. .. M 2 250 100 2.0 3.0 2.5 MQ 2.0 ~ SC818 - 10/6
FFg§ ... ... | Vm R.F, Hexode ... M 2 250 250 Vm 8.0 0.4 MO 1.8 SC819 -— 10/6
EF9 ... | Log R.F, Pentode... M 2 250 R¥ Vm 6.0 1.5 MQ 2.2 - SC818 — 10/6 .
EF11 ... | Footless Vm Pen. ... M i 250 RF Vm 6.0 1.5 MQ 2.2 FO82 — 10/6
. EF12 ... { Footless $t. R.F. Pen. M 2 250 100 2.0 3.0 2.5 MQ 2.0 FO82 — 10/6
1 EBF2 ... | DuoDiode R.F. Pen. M 2 250 R¥ Vm 5.0 1.5 MQ 1.8 SC821 - 11/6
EBF11 ..."| Footless DD RF Pen. M 2 250 Rr Vm 5.0 1.5 MQ 1.8 - FOB84 — 11/6
EBC3 ... | Duo Diode Triode .. M 2 275 — 6.2 5.0 15,0002 2.0 SC811 — 9/6
EABI ... | Triple Diode oM 2 200 — — 0.8 15,0002 -— - 5C86 — 5/6
EB4 ... ... | Duo Diode .. .M 2 200 -— — 0.8 15,0000 - - - SC85 - 5/6
EBL1 . ... | D.D. Output Pen.... M 2 250 250 6.0 | 36.0 — 10.0 3.6 7,000 SC821 - 12/6
EL2 ... ... | Output Pentode . C 2 250 250 18.0 32.0 2.8 3.6 8,000 SC817 — 10/6
EL3 ... ... | Output Pentode ... C 1.2 25 250 6.0 36.0 10.0 3.6 7,000 SC816 — 10/6
EL5 ... ... | Output Pentode ... C 1.35 250 250 10.0 72.0 8.5 8.8 3,500 SC816 - 13/6
ELG ... ... { Output Pentode ... C 1.4 250 250 7.0 72.0 15.0 8.2 3,500 SC816 -- 12/- '
ELL) ... | Double Pentode ... C 43 250 250 22.0 2x15 13 5.5 16,000 SC820 12/~
EFMI ... { Vm Pen. Magic Eye. C 2 50 RF Vm 1.0 — 1.0 - SC827 — 12/~
EM1 ... ... | Magic Eye .. . C 2 250 250 Vm 0.7 — - - 5C828 — 8/6
EM4 ... ... | Double Mar’lc Lye . — 2 250 250 Vm 0.75 —~ — - SC829 — 8/6
CL6 ... ... | Output Pen. (37v)... C 2 200 100 8.5 45.0 8.0 4.0 4,500 SC817 - 10/6
CBL1.. «.. 1 D.D.O.P. Pen. (39 v C 2 200 200 7.5 45.0 -- 8 () 4.0 4,500 SC821 — 12/6
EZ2 ... ... | Vibrator Rec. F.W. C 4 400 — — 60.0 - -— SC83 — 9/-
EZ3 ... ... | Vibrator Rec. FW. C 65 400 — — |100.0 SC83 — 9/~
EZ4 ... ... | Large Rec. F.W. ... C .9 400 — — 1175.0 — - - SC83. — 20/~
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TUNGSRAM VALVES (continued).
INTERNATIONAL AND AMERICAN TYPES

May, 1940.

(Octal and UX Based.) (See separate table for 1.4-volt types.)
N . Ri Alternative
Type No. De ng?on Vi In Va Vsg Vg I Ohms Set | Woll ?kp)ztxg Hux’poc:;gs Wircless | price
Metallised Volts | Amps. b mA. or mA;V. | Watts Ohms | Base No. Worl“i
Megohms | . < Base No.§
B6ABG & 6AT7 Pentagrid ¥. Ch. . C 6.3 103 100 Vm 3.5 | 0.36MQ 0.527 1.2} 20% 10834 UX13 11/6
6B8G & 6B7 Duo Diode Vm R.F. Pen C 63 |03 100 v Vm 100 | 0.6 MQ 1.2 = — 10830 UX1 11
Triode Hexode F. Ch.... M |* 6.3 | 0.3 100 Vm 3.3 | 1.0 MQ 0.657 2.8} 105 .} 10836 —_ 11/6
Outpit Pentode C 63 | 0.7 250 16.5 34.0 -— 2,65 3.0 7,000 10827 UXxe9 10/6
Duo Diode (sep. Caths) C 63 {03 — — 4.0 | 10,0000 — — — 1087 —_ 5/6
Triode Osc., A F. C 63 |03 — 0 9.0 7,000Q 2.6 0.15 4,000 1089 — 76
Screened R. F Pen,, Dc\t C 63 | 03 125 3.0 2.0 | 1.0 MQ 12 - — 10825 Uxer 16/6
Triode Heptode F. Ch. C 63 {03 100 Vm 1.2 1 40 MQ 0.29% —_ 10% 10836 — 11/6
Screened Vm R.F, Pen. C 63 {03 125 Vm 10.0 | 0.6 .MQ 1.65 — —_ 10824 UXe67 1076
Screened Beam F. Ch.... C- 63 | 0.3 100 Vm 2.5 | 0.6 M2 0.351 3.0] 7.5% 10837 — 16
Beam Power Tetrode ... C 83 1 0.9 250 14.0 72.0 —_ 6.0 6.5 2,500 10817 —_ 15/~
Pentagrid Mixer . C 63 | 03 150 3.0 33 | 1.0 MQ 0.35 — 123 10834 — 11/6
Dxio Diode Triode .. C 63 | 03 — 3.0 1.1 | 580000 1.2 _ —_ 10813 — 9/6
.. | Triode Hexode ¥. Ch. .. M 6.3 | 0.6 100 \'m 55 | 1.0 MQ 1.0 1.5% 15% 10836 11/6
BUSG & 6US... | Vm Magic Eye... .. € 63 1 0.3 250 Vm 0.24 —= — —_ 1MQ 10838 L\Sl 8/6
" B6UTG &6D6... | Vmm R.F. Pen. ... cM 63 |03 100 Vi 8.2 | 0.8 M 1.6 — — . 10824 UXeé7 10/6
6VEG Beam Power Tetrode ... C 6.3 | 0.45 250 125 45.0 — 4.1 4.3 5,000 10817 — 10/6
6X5G.. L.H. Rectifter Vibr. ... C 6.3 | 0.63 — — 100 - — —_ — 1085 9/~
593G & 80 | D.H. Rectifier ... . C 50 | 20f — — | 125 — — — — 1082 UXM 9/-
524G & 80A... | LH. Rectifier ... .C 50115 — — j125 — — — — 1084 UXxa42 9/-
ST4G & 5X4G | Large Rectifier.. ... C | 50 | 20 f — 1 = 1o -~ R - 1082 o83 {| 0%
5U4G & 5Z3... | Large Rectifier... . C 50 [20f — — | 250 — — — — 1082 UXar 15/
25A6G & 43.. Output Pentode .. C 250 | 0.3 135 20.0 38.0 _— 2.5 2.75 5,000 10827 UX69 10/6
25L6G . Output Pentode .. C 250 1 0.3 24 100 8.5 45.0 — 8.0 4.0 4,500 10817 —_ 10/6
25Y5G & 2 YS AC/DC Rectifier . C 1250 103 275 —_ 100 — — -— — 1087 UX6t /-
2526G & 2525 | AC,DC Rectifier . C 250 |03 125 —_ —_ 100 — -— — o 1087 UX61 9/-
MISCELLANEOUS TYPES
(Octal, UX and English Bases.) (Some older types may be listed as alternatives in International tables.) .
P Ri re Alternative .
Description V) I I Ohi Set Wol Opt.§ Wireless Wireless
Type No. C = Clear Volis | amne| Va | Vsg Vg | ma oS | A, | wates | Load | World Wod. | Price
M = Metallised P Megohms / Ohms | Base No. | gice'No, s
245 Qutput Pentode . C 2.5 250 1 165 34.0 — 2.65 3.0 7,000 UX69 — 10/6
2A6 Duo Diode Triode . C 2.5 — 2.0 0.8 | 90,0000 1> ) — — UX64 — “B/6
2A7 Pentagrid F. Ch. .. C 2.5 100 Vm 3.5 | 0.36MQ 0.521 1.24 205 UX73 — 11/6
B7 Duo Diode R.F, Pen. ... C 2.5 100 Vm 100 | 0.6 MQ 1.2 — — UXT — 11/6
bC.)(x‘ & /6 Triode ... .. C 6.3 — 13.5 50 | 10,000Q 145 1.0 4,000 1089 UXS52 7/6
6 ... R.F, Pen., Det. . C 6.3 100 3.0 2.0 | 1.0 MQ 1.22 —_ — UX67 —_ 10,6
> & Magic Eve .. C 6.3 250 Vm 0.24 — . — — 1 MO 10838 UXxett 8/6
PX2100 or 10 Large Triode ... .. C 7.5 — 32.0 18.0 5,0000 1.6 1.6 10,000 UXA44 UX4t 96
18 .. AC/DC Output Pen. ... C | 14.0 200 12.0 40.0 — 2.65 2.5 7,500 UX62 — 10/6
19 .. Cl. B. Double Triode ... C 2.0 -— 3.0 15.0% — 2.0 2.0 10,000 UX62 — 9/6
24A . Screened Tetrode . C 2.5 9 3.0 4.0 | 0.4 Ma 1.05 — — UX56 — 10/6
33 . Output Pentodz . C 2.0 135 i2.0 18.0 — 2.0 19 6,000 UX54 —_— O
35 & 51 Vm Screened Tetrode. .. C- 2.5 90 Vm 6.5 | 0.4 MQ 1.05 — _— UX56 — 10/6
45 . Output Triode - C 2.5 - 56.0 36.0 — 2.03 2.0 4,600 UX44 —_ 9/6
Output Pentode . C 2.5 250 1685 31.0 — 2.5 2.7 T UX5t 10/6
P’al ox) & )() Large Triode . C 7.5 — 840 55.0 1,800Q 2.1 4.6 4,400 BRA7 UXa4 20/~
... | R.E. Pentode ... .. C 2.5 100 3.0 2.0 | 1.0 MQ 1.22 — -— UXe7 — 10/6
‘)8 & 58M vm R.F. Pentede C/M 2.5 100 Vin 7l 82 | 0.8 MQ 1.6 = — UN67 Uxe? 10/6
Duo Diode Triode . C 6.3 -— 2.0 0.8 | 90,0000 11 — — UXé64 9/6
81 Half Wave Rectifier ... C 7.5 — — 85.0 — — — — uUxas — L7/6
PP2101 Output Pentode . C 2.0 135 5.0 7.0 —_ 2.1 0.44 | 19,000 UX54 — -
PV25. Double Rectifier C | 250 — — 100 .- —_ — - BR71 — 9/-
PVB6 Automobile Rect. Vibr. € 6.3 — — 100 _ — —_ — BRS2 — 9/
DDPPOB Duo Diode Output Pen. C 6.3 250 6.0 36.0 — 10.0 3.6 7,000 BR724 — 12/6
PPi3A < AC/DC Output Pentode C 13.0 0 12.0 40.0 — 2.65 2.5 7,500 BRT19 — 10/6
PP()B(.' &
PPGC | Output Pentode . C 63 | 1.2 250 250 6.0 36.0 — 10.0 3.6 7,000 10826 BRT13 106
OTHER TYPES
0.18-AMP. UNIVERSAL AC/DC LARGE POWER AND TRANSMITTING TYPES
Wireless . Wireless . e 3 Rectifiers
World Price World Price Large Power Triodes Frallsmxtt%xgogczgtodes and (Vacuum and
Base No. Base No. T Gas)
MH1118 COT4 11/8 R2018 BRS¢ 9.6 015/400 P80/500 APP4G 0Q15/600 V21/7000
HP2118 BR5§10/T14 12/6 P2018 BRS4 13/~ P25/500 OP70/1000 08§12/500 00Q25,'SOO PV75/1000
HP2018 BR510,714 12/6 " PP2018 BR614/719 136 P26,500 075/1000 0S12/501 OP38/600 PV100/2000
HP1118 COT2 10,6 PP4118 Cors 10/6 P27/500 P100/1000 0S518/600 OQQS.')/laOO RG250/1000
HP1018 cor2 106 PV3018 COom 9/~ P28/500 P100/1250 0540/12')0 00Q71/1000 - RG250/3000
DDg18 BR53 56 V2118 BRS1 10/~ P30/500 0940/2000 0S125/2000  0QQ150/3600 RG1000/3000
: . OP37/600 02502000 0300/3000
01500/5000

Rr Floating screen potential derived from
dropping resistance.
§ Where two type numbers are shown, the
alternative Base No. or Price apphes
oy to the second type. .

+ Conversion conductance in the case ot
mixer valves (mA/V).

4 Average Ia at full output (mA).
Va Variable-mu.

§ Optimum hetetodyne voltage in. the
case of mixer vaives (r.m.s.).
|} Triode slope in the case of frequency
:  changer valves (mA;V).
f Direetly heated filament.




May, 1940. Wireless Advertisements 32
World

WHEN RELIABILITY

comes first

Condenser Condenser Max. Input Normal | Unsmoothed Volts
Type Capacity Rating Type of e ——{ - Rect,
mid. Volts Rectifier Volts Current | Current Fuli Half
RMS mA. mA, Current | Current
H.T.14 44 200 V.D. 80 60 | 20 140 170
4 {H.W. 135 30} .

H.T.I15 44 200 'V.D. 140 120 30 230 315
' LA w |

HT.l16 44 400 v.D. 4 60 0 S

LT.4&5 {\w. 400 90
H.T.17 8--8 250 v.D. 150 300 100 225 350
8 H.W. 250 150
H.T.17 for 8 350 H.WY. 150 40 25 150 175
Class B

2xH.TNT 6+6 500 v.D. 300 550 120 530 620

H.1 100 i2 H.W. 35 15 10 36 4

H.10 10 50 H.W. 35 15 10 36 40

H.50 2 250 H.w. 175 i5 10 180 205

H.75 2 400 H.W. 260 is i0 270 305

H.100 | 500 H.W. 350 15 10 360 410

H.176 0.5 1,100 H.W. 620 15 10 650 730

110 10 250 H.W. 80 3 2 80 —

1.20 5 500 H.W. 160 3 2 160 -

1.50 2 650 H.W. 400 3 2 400

1.100 | 1,250 H.W. 800 3 2 800

3.176 0.5 2,000 H.W. 1,400 3 2 1,400

2 H.120 0.5 +05 700 v.D. 480 30 i0 870 1,000

2 H.176 0.254-0.25 1,000 v.D. 720 30 10 1,300 1,500

0« H.176 0.05 +0.05 5,000 v.D. 3,600 30 10 6,500 7,500

23310 10+ 10 250 v.D. 80 6 2 170 -

2J.50 22 650 V.D. 400 6 2 850

2,100 V-1 1,250 v.D. 800 6 2 1,700

4xJ.125 0.5-+-0.5 3,000 Vv.D. 1,700 ) 2 4,000

2% 1176 0.5--0.5 2,000 v.D. 1,400 6 2 3,000

103,175 0.1-+0.1 12,000 v.D. 7000 6 2 15,000

W.4 0.0001 - Detector (H W ) 24 0.25 —

W.6 0.0001 e Detector (H.W.) 36 0.25 - -

WX 0.00014 - Detector (H.W.) 6 0.1 - -

W.X.6 0.0001 — Detector (H.W.) 36 - 0.1 -

W.M. 142 0.0002 e Detector (F.W.) 2424 0.5 -

W.M.162 0.0002 e Detector (F.W.) 36--36 0.5

Amps, Amps.,

LT.4 — B. t 1.5 1 6 -

LTS — B. 22 1.5 i 12 -

LT.7 — C.T. 4.4 .42 % 2 —

L.T.8 - C.T. 8--8 0.42 3 6 -

LT9 — CT. 1616 0.42 4 12

L.T.10 — B. 20 3 2 12

LT.44 — 8. it 55 4 6 -

A4 B. 14 3 2 -

V.D.~Voltage doubler. H.W.—Half-wave. B.—Bridge. C.T.-—Centre-tapped. -

W.4 & W.6
Westector

W.M. 142
& W.M. 162
Westector

HT 16& I

send 3d.to Dept, W.W., Westinghouse Brake & Signal Co. Ltd., Pew Hill House, Chippenhamn, Wilts,for a copy of ** The All Metal Way *’ which contains full details, circuits and curves



Valve Symbols

AS USED IN “WIRELESS WORLD” CIRCUIT DIAGRAMS
(Including Cathode-ray Tube, Barretter and Tuning Indicator Symbols)

Triode.

Triode-hexode. RF low-noise valve.

| S Output tetrode.

RF pentode.

Triode-pentode.

Output pentode.
RF tetrode, uee

Octode.

Double diode. Half-wave rectifier.

Pentagrid.
Double diode (split
cathode). @ Full-wave rectifier.

Directly - heated cathode
(filament).

Heptode. Double-diode-triode.
)

Class B valve. ﬁw QPP output valve.

Directly - coupled double
triode.

Double -diode output
pentode.

2] Triode-heptode,
Gas-filled triode,

Cathode - ray tuning in-

dicator.

Voltage-doubling rectifier. Barretter.

As a general rule symbols for indirectly heated
(mains) valves are shown, although directly heated
(battery) equivalents for most types are available.

ese battery valves are represented by replacing
Cathode - ray the heater and cathode symbols by the directly

Cathode - ray
tube (magne-

tube (electro- heated filament symbol which is given. L
static focus- tic focusing
ing and de- The general symbols for cathode - ray tubes and deflec-

relate to the all-electrostatic and all-magnetic tion).
types, When the two methods of deflection or
focusing are combined in a single tube, the

symbols are modified in the obvious manner.

flection).
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Letters to

the Editor

THE EDITOR DOES NOT NECESSARILY ENDORSE THE OPINIONS OF HIS CORRESPONDENTS

Probe Valve Voltmeter

THE letter from Mr. Harris in your March issue was

very interesting, and the meter is certainly of more
general use, I imagine, as arranged for operation from
the AC mains, but as it is shown in your paper, it is
only capable of giving an approximation, even from
moment to moment, as no account is taken of the wide
changes which occur in the mains voltage.

By the simple addition of a voltmeter to read the HT
supply, and an adjustable resistance to set the supply
to whatever the meter was calibrated at, the equipment
at once changes class, being then capable of extremely
accurate calibra-
tion, with the
certainty that

cs the readings will

T remain  so,
- ‘ b especially if all
the resistances

TO
RECTIFIER

J

Showing the addition of a monitoring . -
voltmeter and regulating rheostat in carrymg  power
the HT supply circuit. are of heavy

rating, and that
no unnecessary cramping of the components causes an
excessive change of temperature, which, in turn, would
cause the value of the resistances to change quite
widely, and in doing so, would alter the actual ampli-
fication given by the valve.

It may be that this point about the resistances is
rather carrying care to excess, but, after all, there is
no object in making up such an instrument as a valve
voltmeter, if lab. work is not intended, and if it is, then
no reasonable care taken is wasted effort.

Galashiels. BRYAN GROOM.

“ Dangerous Catch Phrases”’

R. E. H. R. GREEN, writing in the March Wire-
less World, selects a sentence of mine as the text

for a plea against confusing and inexact statements.
With this plea I am emphatically in agreement ; so it is
a little embarrassing to be picked out as the horrid ex-
ample, even in as gentle a manner as Mr. Green’s. It

is therefore some relief to me to find that in over half

a column of criticism only one and a half lines properly
apply to my quoted sentence.  This is the comment
‘“an electric field fluctuating at radio frequencies is not
an electro-static field.”’ Granted, with apologies. That
is why I try very hard to avoid the popular American
term ‘‘static”’ (meaning atmospherics or interference).
But it is very difficult.

The remainder of Mr. Green’s letter objects to state-
ments about (a) the electric field, in radiomagnetic
radiation, preponderating, and (b) screening round a
frame aerial being to shut out the electric part of the
radiation. He is perfectly justified in protesting against
such ideas. They were not contained, however, in my
sentence, which was ‘‘ Designers have been finding that
frame aerials, properly screened, are helpful against

MAY, 1940.

types of interference in which the electrostatic field pre-
dominates.”” There is no mention of radiation. The
types of interference referred to are those generated
well within a wavelength of the receiving aerial, which
is therefore relatively little concerned with the radia-
tion field. Mr. Green will agree, surely, that (to take
an extreme case) between the plates of a condenser the
electric field predominates over the magnetic?

Neither was I guilty of presenting an erroneous ex-
planation of how screened frame aerials exclude inter-
ference, for I merely said they are helpful against it—
a belief with which Mr. Green apparently agrees.

M. G. SCROGGIE.

Morse Key MQmipulation

ITH reference to the letter in the current issue re-

garding morse key manipulation, 1t may be of

interest to quote instructions of the leading code teacher
of the United States. ‘

““Place your key well back on the table—18 inches
or more—so your elbow will not extend over the: edge.
Pressure on the edge tends to obstruct blood circula-
tion to the fingers, to weaken the ulnar nerve and
render it less responsive. Continued pressure eventu-
ally will help to induce cramps, ‘glass arm.””’

While these instructions undoubtedly apply to the
American type of key, built low on the table, they seem
to give a less comfortable position of operation for the
higher type used over here.

The real test viz., that of actual transmission over
prolonged periods, is a point for those more experi-

1
]

The American method seems better adapted to the low type
of key, with cranked bar, as used in U.S.A., than to the
higher British key, here illustrated.

enced than I, but I should not be surprised to find that
it is finally resolved into a question of personal comfort.
London, N.12. W. F. THOMSON.

WAS greatly interested in the letter from ‘‘ Radio-
phare ’ concerning the correct way to hold a morse
key, but I find myself unable to agree with him.
His method would be correct if the middle finger, in-
stead of resting on the top of the knob, were to rest
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Lsiters to the Editor—

on the flange, or rather to be wedged between the under-
side of the knob and the top of the flange. In this
manner, the middle finger is in a position to assist the
thumb in returning the key to normal after each depres-
sion, thus giving proper control of the key on its up-
ward as well as on its downward movement.

It may be argued that it is the function of the back-
spring to return the key to the normal position after
each depression, as is undoubtedly the case in ‘‘ Radio-
phare’s’ 'method of key-holding. This belief is
erroneous, however, and is responsible for much slovenly
and hard-to-read sending of a type which is apt to be
mistaken for speed by the uninitiated.  The function
of the backspring is to assist in returning the key to

This photograph has been taken to illustrate Mr. West's
contentions.

normal, but it should no more be allowed to take entire

charge of the operation than it should be dispensed

with altogether. H. WEST.
Kingston-on-Thames,

Learning Morse

N view of the impetus which the war has given to the

study of Morse, I should like to hear the opinion of

experts on a fundamental point of great importance, as
follows:

According to the generally accepted system of Morse
teaching, sending speed is determined by the time-dura-
tion of the dits and dahs, and of the intervals between
elements, letters and words. These all bear standard-
ised ratios to one another—ratios which must never be
varied, no matter what the sending-speed may be. One
interesting point which emerges under this system is
that the dits of a beginner sending correctly at, say,

-5 WPM, will be of longer duration than the dahs of an
expert sending at speed.

In practice it is exceedingly difficult to preserve all
these ratios correctly over wide ranges of speed, and it
is painfully easy to lapse unconsciously into faulty
sending.  Some of the sending by amateurs on the
short waves is dreadful to listen to, and there are even
certified “‘instructors’ whose sending is far from per-
fect. Some people can send beautifully at speed, but
cannot keep their ratios correct when sending slowly.

258 ‘

World

Anyone possessing a gramophone record on which fairly
fast Morse has been recorded with perfect sending can
get a valuable lesson in ear-training by running his
reproducing turntable at a very slow speed. He will
then hear every dit, dah and interval in perfectly pro-
portioned ‘‘slow-motion.”” I have underlined the
words ‘‘ perfect sending’” because unfortunately there
are commercial records on sale in which the senders
have taken all sorts of liberties, presumably with the
idea of ‘ helping’’ the beginner.

So much for the ‘‘generally accepted’’ system.
Now, there is a correspondence course of wide popu-
larity which teaches an entirely different method. This
course lays down that (a) there is only one length of
dit, and one length of dah, whether the sending-rate be
5 WPM or 40 WPM ; (b) there is no measurable interval
between the elements composing a symbol, no matter
how slow the sending-speed; and (c) sending-speed is
governed eatirely by the time-intervals between letters
and words. Under this method, the beginner is taught
to make an ‘s’ as rapidly as possible, i.e., making
each of his dits as brief as possible and leaving the
shortest possible interval between them. The time-unit
of his *“s’” gives him his ““dah,”” and enables him to -
build up all other symbols. In practice, under this sys-
tem, when sending at 5 WPM with an ordinary straight
key, there is an interval of about 1} seconds between
each letter, and about 3 seconds between each word. At
10 and 15 WPM the letter-intervals become reduced
respectively to about § second and about } second, and
so on, the word-intervals being, of course, reduced in
proportion. Actually, the student is taught to count his
intervals, the counting-rate being the rate of his stream
of dits.

Personally, T think that the principle of aiming at
constant-length dits and dahs has a great deal to com-
mend it. It seems rather a pity, though, that its advo-
cates should claim that “‘there is only one length of
dit, and one length of dah, whether the sending-rate be
5 WPM or 40 WPM.”” A beginner, using an ordinary
straight key, cannot possibly send at such a high speed
as 40 WPM, and therefore, on a literal reading of the
claim, he would have to become an expert with the
““bug”’ before he could learn the true sound of an ‘s ”’!
However, this is only a point of academic exactitude,
and I fancy that if beginners were, from the very out-
set, taught their symbols as they sound when being sent
at, say, 25 WPM, then, when listening to 5 WPM send-
ing, they would find it actually easier to recognise the
various symbols, owing to the long intervals between
them.

This system is a very interesting one, but the fact
remains that it is #ot¢ generally taught by the G.P.O.,
Army, Navy, etc., nor is it in general use on the Con-
tinent. Therefore, its advocates go too far, I think,
when they state that people who vary the length of their
dits and dahs in order to alter their speed ‘“have not
been properly trained.”’

As the two systems appear to be diametrically opposed
on fundamental principles, I hope that experts will con-
tribute their views through your columns.

London, W .4. C. F. N. LEAHY.
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NEWS IN ENGLISH FROM ABROAD

REGULAR SHORT-WAVE TRANSMISSIONS

Country .: Station Mc/s | Metres | Daily Bulletins (B.S.T.) Country : Station Mc/s | Metres| Daily Bulletins (B.S.T.)

America ] Hungary

‘WNBI (Bound Brook).. | 17.78 | 16.87 | 5.0, 6 HAT4 (Bndnpest) . 9.12 | 32.88 | 12.30 a.m.}, 1.30 a.m.§.

WOBX (Wayne) o183 | 2536 | 7. 30&1, 9 30§$, 11.50§1. HAS3 .. .| 1537 | 1952 | 3.55.

WCBX .. .. .. |17.83 | 1683 | 2.0, 3.01, 4.15, 5.01. ireland

WGEO (Schenectady) .. | 9.53 | 31.48 } 9. 307, . 3581, 11154, Athlone .. .. .. | 959 | 31.28 | 6.45,10.0 (10.5 Sun.).

WGEA (Schenectady) .. | 1533 { 19.57 | 2.0, 9.30, 10.55§2, 11.151 - 1781 | 1682 | 6.45, 100 (10.5 Sun.)

WPIT (Pittsburgh) .. | 1521 | 19.72 | 6.0. ttaly : - 20, 10.0 {10. -

WRUL (Bost .| 6.04 | 49.67 | 12.0 midnight? ,

B e N B o e 12RO3 (Rome) .. .. | 9.63 | 3L15 | 40 am., 7.35 am. 7.28,

WRUW (Bost .. | 1173 | 25.58 | 12.0 midnight?. 10.15}].

wnow o on) 11513 | 1983 930§‘f“ night I2RO9 .. .. .| 967 {3102 |12.30a.m.

WLWO (Cincinnati) .. | 6.06 | 40.50 | 7.25 a.m., 12.0 midnighti. I2RO4 .. .. .. | 1181 {2540 | 40a.m., 440,825
Ausstraiia 2RO6 .. .. .. | 1530 | 19.61 4,% am, 7.35 a.m., 1215,

VIQ (Syduey) - . 961 | 3122 | 9.15am. I2RO8 .. .. .. |17.82 | 1684 | 12.15, 4.40.

.. | 1187 | 2527 | 915 am. Japan
9 =

yﬁg :Z(Me.lbomne) o el B })Oégﬂ-mw 2.50. JVW (Tokio) .. .. | 7.25 | 4134 | 95.

: - - Jzl .. .. .| 1L80 | 2542 | 9.5

China
P . on Manchukuo

.X(;OX (Chungking) .. | 11.90 | 25.21 | 12.10, 11.0. MTCY (Hsinking) o177 | 2549 | 7.30, 1000,
Finland = Rumania

OFD (Lahti) .. .. 6.2 14902 | 1245 am., 2.15 a.m., Buehm‘mt . . 9.28 | 32.33 | 10.55}.

- 8.55 a.m.§, 7.15, 10.30. Russi
ee .| 950 | 315 2.45 a. 15 a..
OFD .. 9.50 | 31.58 1'&251%@ LI RWo6 (loscow) .. | 60 | 4035 | L0 a.m., 90, 110, 1130
OIE .. .. ..|1519 | 1975 | 1245 am, 215 am, 715 || EF¥E - .- | 7.36 | 40.76 | 10.30.
10.90, R co oo .| 752 | 30.89 | 10.30, 11.30. '
France . 8.07 | 37.17 | 9.0, 10.30, 11.30. -
M 1 oese sim |2 RWO6 .. .. ..| 952 | 3151 | 90,110, 11.30,
op\vpris-Mondial) .. 1 858 | 8100 | 20 am, 580 am, 615 am. | AT D L0 L] 960 | 3125 | 10am., 9.0, 10.80, 11.30.
T | aasg | oo e S — .. .. . lr11e0 | 25.21 { 12.0 noon.
TP 1R ] 2000 | 20 am, B30 am. A5 am gy DT 0 T 1200 | 2500 | 1O am., 4.0f, 1130,
TPA3 .. .. .. |11s8 | 2525 | 20'am. 530 am., 6.15am. || REL .. ..o .. 115.04 11995 | 10a.m.
D15 mm 830, RWO6 .. .. ..|1541 | 1947 | 9.0 am.

TPB6 .. ee .. 1513 | 19.83 | 4.45. Spain )

TPB3 ... | 17.85 | 1681 | 12.0 noon. - FETI (Valladolid) .. | 7.07 | 4243 | 945,
French Indo-China Sweden ,

¥ZR (Saigon) .. .. | 1L78 | 25.47 | 12.0 noon, 4.43. SBO (Motala) .. .. | 0.06 | 49.50 | 10.45.
Germany SBU .. .. ..} 953 | 3148 | 10.45.

DIC (ZeeseR) .. .. | 6.02 | 49.83 | 8.0, 10.15. SBT .. .. .. ]|1815 ;1080 | 7.15.

DXM .. .. .. 7.27 | 4127 | 1215 a.m, Turkey

DJI .. .. .| 7.20 | 4115 | 1115 ?‘AP (A“km) 946 | 3L.70 | 8.15.

DIA .. .. ..} 956 | 3138 | 12.15a.m., 7.15. TAQ . + .- | 1520 11974 | LIS

DXB .. .. .. 9.61 ) 31.22 | 8.13, 9.15. Yugoslavia

DJL .. .. .. | 1511 {19.85 | 10.15 a.m., 2.15. YUA (Belorade) .| 610 | 40.18 | 830, 10.30.

DIB .. .. .| 1520 | 1974 | 5.15. YUC .. . .1 es0 | 3158 | 10.30.

The times of the transmission of news in English for Europe from the B.B.C. short-wave station are given in Curpent Topies, page 260.

REGULAR LONG- AND MEDIUM-WAVE TRANSMISSIONS

Country : Station ke/s | Metres Daily Bulietins (B.S.T.) Country : Station kc's | Metrss Datly Builetins (B.S.T.)
Estonia . italy
Tartu .. . .. 731 410.4 | 10.5. Rome 1 .. . .. 713 | 420.8 | 12.30 a.m., 7.28, 10.15.}|
.. Finland Milan 1 .. .. .. | 814 | 8368.6 | 12.30 a.m., 7.28.
Lahtil .. . .. 166 1,807 | 12.45 a.m., 10.30. .
France Latvia
Radio-Paris .. .. 182 1 1,648 | 9.30. Madona .. - . 583 | 514.6 | 10.0 (Tues. and Fri.).
“ Radio 377 .. .. 832 360.6 | 6.45, 9.15, 10.45. Kuldiga .. ‘e .. 11,104 271.7 | 10.0 {Tues. and Fri.).
L’Ile de France .. ] 1,204 249.2 | 6.45, 9.15, 10.45.
Germany Norway
Bremen 2 . .. 224 | 1,339 | 10.15 a.m., 2.15, 5.15, 8.15, Oslo .. .o . 260 | 1.154 | 11.0%.
9.15, 11.15.
Bremen 1 . ..o 1 758 | 395.8 | 12.15 a.m., 10.15 a.m., 2.15, || Rumania
5.15, 'Mo, 8.15, 9.15, Radio-Romania. . . 160 | 1,875 | 10.55%.
11.15. Bucharest - .- 823 | 364.5 | 10.55].
Hamburg .o .. 904 331.9 | 12.15 a.m., 10.15 a.m., 2.15, .
5.15, 7. ]5 8.15,9.15, 11.15. }{ Russia
Hungary Moscow 1 . .. 172 | 1,744 | 11.0, 11.30.
Budapest 1 . .. 546 | 549.5 | 1110, -
Kassa .. .o .. 11,158 258,1 | 11.10. Sweden
Motala .. .. .. 216 1,389 | 10.45%.
Ireland ) Stockholm .. .. 704 426.1 | 10.451.
Radio-Xireann .. BN 563 | 531 6.455, 10.0 (10.5 Sun.). Falun .. .. .. 11,086 | 276.2 | 10.45%.

All times are p.m. unless otherwise stated. * Saturdays only. § Saturdays excepted. T Sundays only. I Sundays excepted. | Approz, time,
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Current Topics

RECENT EVENTS

SHORT-WAVE VAGARIES
N.P.L. Reports

HE behaviour of ultra-short waves
was discussed in papers presented
as official communications of the
National Physical Laboratory before
the I.LE.E. at the beginning of April.
Describing a preliminary investigation
of direction finding at wavelengths be-
tween 2 and 3 metres, Drs. Smith-Rose
and Hopkins found average errors
which decreased with distance from
. about 10 degrees at one mile to about
3.5 degrees at 20 miles. Both rotat-
ing loop and Adcock spaced-aerial
receivers were used. When the direc-
tion-finder was operated in a wooden
hut an octantal error of from 2 to
5 degrees was observed. This was
found to be due to reflections from
the wooden walls; the nature of the
wood and direction of the grain en-
tered into the matter. The substitu-
tion of grainless building board
greatly reduced the error. '
An experimental investigation on the
propagation of waves between 2 and
3 metres was described by Dr.
McPetrie and Mr. J. A. Saxton, while
Dr. McPetrie and Miss A. C. Stick-
land discussed reflection curves and
propagation characteristics of radio
waves along the earth’s surface.

FREQUENCY MODULATION

The Position in America

THE growing interest in frequency-

modulated broadcasting -in

America is exemplified by the fact

that, whilst there are 22 FM stations

operating or under construction, there

were at the middle of March 68 pend-
ing applications for stations.

At the time of going to press, the
findings of the Federal Communica-
tions Commission following its pro-
tracted investigation into the present
situation were unknown. Proponents

of the system are seeking F.C.C. per-’

mission to introduce “‘ full commercial
operation of FM broadcasting as a
corollary of ‘standard’ broadcast-
ing, without restrictions,”’ says Broad-
casting. :

The basic issue is the F.C.C.’s
ability or inability to allocate suffi-
cient channels in the frequency bands
above 25 Mc/s to permit the estab-
lishment of a nation-wide FM service.

In anticipation of the outcome of
the investigation, at least hal a dozen
of the major manufacturers are pro-
ducing FM receivers,

260

SAFETY AT SEA

Wartime Measures

IN view of the danger to ships re-

sulting from enemy action the
Ministry of Shipping has issued war-
time safety measures, among which is
the recommendation that an alterna-
tive aerial should be fitted for use in
the event of failure of the main aerial.

At a meeting of the wireless com-
panies and marine superintendents it
was recommended that the funnel

- should be used for mounting the emer-

gency aerial where practicable, as it
is desirable that it should be as high
as possible so as to secure an effective
range of not less than 100-150 miles.
The meeting also recommended that

the aerial should include a loading coil -

inside the cabin, a separate lead-in
insulator, and a change-over switch.

PROF. BRANLY’S DEATH
The Passing of a Pioneer

ROFESSOR EDOUARD BRAN-
LY, the French wireless pioneer,
who in his native country was known
as the father of radio, died in Paris
on March 24th, in his 96th year. He
will doubtless be remembered as the
inventor of the coherer, although it
would probably be more correct to
say that by inventing the decoherer he
enabled S. A. Varley’s coherer to be
used by Marconi in developing a prac-

tical system of wireless telegraphy.

In an interview with a Wireless
World contributor in 1926 Branly said
modestly, ‘I suppose I did help the
progress of radiotelegraphy. For
vears I studied the conductibility of
isolated bodies, and at last, in this
very building, I made my first dis-
covery. ) )

“In making my experiments I
placed in the corner of the yard oppo-
site my laboratory a spark coil, and
in my laboratory a tube filled with
soft iron filings, closed at both ends by
two conductor stoppers communicat-
ing by means of a cell and a bell.
Although the circuit was closed the
bell did not ring, but as soon as the
current entered the spark coil the bell
rang continuously. The principle of
wireless telegraphy was thus found,
for it was possible to collect the waves
transmitted by the spark coil without
using a metallic conductor. I noticed
that this conductibility, once started,
continued, and in order to make it
cease I had to tap the tube slightly.”’

IN THE WORLD OF WIRELESS

IMPORTING APPARATUS

Foreign Sets Banned

THE Board of Trade recently an-
nounced that until further notice

no applications will be considered for
licences authorising the importation of
accumulators and parts thereof, com-
plete wireless receivers, or complete
chassis, from foreign countries other
than France. This notice does not
apply to goods to be imported for re-
export or for use in the export trade.
An earlier order prohibited from
March 25th the import of ‘‘ wireless
apparatus (including valves) and parts
therefor.”” Commenting on the new
order The Wireless and Electrical

- Trader says: ‘‘It is obvious from the

wording of the official announcement
that the Import Licensing Department

.of the Board of Trade will consider

applications for the importation of

radio components and valves—a
matter of concern to some set-
makers.”’

AMERICAN TELEVISION

Stalemate

HE television position in the
U.S.A. at the present time is
somewhat obscure. The F.C.C. an-
nounced at the end of February that
from September 1st television stations
would be permitted ‘‘ limited commer-
cial’’ operation, although the actual
allocations of channels for the trans-
mitters was deferred until the outcome
of the investigation into the {fre-
quency-modulation  situation  was

made known.

It is now learned that the F.C.C.
has announced its intention of sus-
pending this concession in order to
counteract the move on the part of
some manufacturers to flood the mar-
ket with televisors. = The F.C.C. is
anxious to avoid encouraging the sale
of receivers until standards of trans-
mission are agreed upon.

B.B.C. NEWS ON SHORT WAVES

\WWE give below the times (B.5.T.)
of the transmission of news in
English for Europe from the B.B.C.

short-wave station.

From GSA, 6.05 Mc/s (49.59 metres), and
GSW, 7.23 Mec/s (4140 metres), at 12.30, 1.0,
7.15, 9.0, 10.0 and 11.45 a.m., and 12.30, 2.15, 5.0,
7.0 and 11.0 p.m.

From GRX, 9.69 Mc/s (30.96 metres), at 12.30,
1.80, 7.15, 9.0 and 10.0 am., and 7.0 and 11.0

p.m. R
From GSE, 11.88 Mc/s (25.20 metres), at 11.45
a.m. and 12.30, 2.15 and 5.0 p.m.
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MARCONI MEMORIAL
Site of Pioneer Transmitter

O mark the site of what Marconi
called the world’s first permanent
wireless station a memorial stone has
been erected on ground adjacent to
the site of the original Royal Needles
Hotel, Alum Bay, in the Isle of Wight,
where Marconi and his assistants car-
ried out experiments . which consti-
tuted some of the more important
phases of their pioneer work. The
station was erected under Marconi's
personal supervision by his assistant,
Mr. George Kemp, and was completed
on December sth, 1897.

. The memorial consists of a grey Cor-
nish granite column, s5ft. gin. high, on
which are four bronze plaques in-
scribed with a brief history of this
pioneer transmitting station.

THE U.LR.

R. A, R. BURROWS, who since
1925 "has successively held the
positions of secretary-general and
director of the Geneva office of the
International Broadcasting Union
(Union Internationale de Radiodiffu-
sion), is reported to be leaving Geneva
and returning to London. He will be
remembered by many as ‘‘Uncle
Arthur”’ in the early days of the
B.B.C.,, when he ‘was programme
director.

It is understood that the war has
so restricted the activities of the
U.I.R. that the entire organisation
will probably be transferred to the
Union's wavelength checking centre in
Brussels, which, under M. Raymond
Braillard, is still continuing its work
of policing the ether.

Wireless
‘World

FROM ALL
QUARTERS

New P.M.G.

Major G. C. Tryon, who with the re-
shuffle of the Government relinquished
the post of Postmaster-General for that
of Chancellor of-the Duchy of Lancaster,
had been at the head of the Post Office
since 1935. Mr. W. S. Morrison, the
new P.M.G., was previously Minister of
Food and Chancellor of the Duchy of
Lancaster. The P.M.G.’s- salary is
£3,000 a vear.

Television Fr;)m a 'Plane

Traxks to the *‘vestpocket’ tele-
vision O.B. units referred to in our last
issue, New York televiewers were able
to receive a bird’s eye view of the metro-
polis from a television-equipped aero-
plane.  The transmissions from the
‘plane, which were radiated on a wave-
length of 1.04 metres, were picked up
on the roof of the R.C.A. building
whence they were relayed via co-axial
cable to the N.B.C. transmitter W2XBS
in the Empire State Building for re-
transmission on the normal frequency.

News From U.S.A.

A1 the time of going to press the
C.B.S. news bulletins, etc., broadcast by
WCBX on the 25-metre band during the
carly evenings, are being relayed by
WCAB on 15.27 Mc/s (19.65 metres)—a
frequency generally better received at
that time of day.

Broadcasting in Ireland

THE report on broadcasting by Radio
Eireann for last year was recently
issued. This shows an increase of
17,464 licence-holders, the present total
being 1066,275. The income from
licences, which cost 10s., is augmented
by sponsored programmes, which last
year amounted to 15.7 per cent. of the
programme time.

WIRELESS PIONEER HONdURED A state funeral, at which President Lebrun

was present, was accorded Professor Edouard Branly on March 3oth.

Troops

are seen marching past the catafalque in front of Notre Dame, Paris.
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LEE. Meetings

A DISCUSSION on wartime standardisa-
tion will be opened by Mr. P. R. Cour-
sey at 6 p.m. on Tuesday, April 23rd,
at an informal meeting of the I.LE.E.
Wireless Section. At the monthly Sec-
tion meeting at 6 p.m. on Wednesday,
May 1st, Mr. A. D. Hodgson will de-
liver a paper en ‘‘Civil Air Transport
Communication.”” The annual general
meeting of the Institution will be held
on May oth.

Speed of Wireless Waves

Dara given by Drs. ¥. T. Farmer and
H. B. Mohanty in their paper read be-
fore the Physical Society on April 4th,
showed that the velocity of propagation
of wireless waves along the ground
(classically accepted as equal to that of
light) is in fact within a few per cent. of
that velacity. It was concludéd that the
experiments of other workers which indi-
cated a much lower velocity were subject
to some error. ‘

BIRE.

THe annual general meeting of the
British Institution of Radio Engineers
will be held on Wednesday, April 24th,
at 6.0 p.m. at the Federation of British
Industries, 21, Tothill Street,” London,
S.W.1. Immediately after the meeting
(at 7.0) Mr. P. G. A. H. Voigt will give
a paper on ‘‘ Sound Reproduction.”. An
open invitation is extended to readers of
The Wireless World.

French PM.G,

M. JurLes JuLrien, the French Minister
of Posts, Telegraphs and Telephones in
M. Daladier’s Government, has retained
his post in M. Reynaud’s recently formed
Cabinet.

Iceland

Tue Icelandic  broadcasting corpora-
tion, Rikisutvarpid, has announced that
the introduction of the 100-kW long-
wave Reykjavik transmitter last year
helped considerably to increase the num-
ber of listeners, which, at the end of the
year, totalled 16,700 (14 per cent. of the
population).

The Television Society

At the twelfth annual general meeting
of the Televison Society, Dr. Tiernev,
the chairman, referred to the severe
handicap under which the Society was
at present working, but considered it a
matter for congratulation that the war
had not interfered with the work of in-
stalling and furnishing the library and
reference room at the headquarters, 17,
Featherstone Buildings, London, W.C.1.
He also referred to the founding of a
television museum:

Scots’ Success

NINETY-THREE per cent. of the entrants
from the Edinburgh Branch of the Cale-
donian Wireless College recently obtained
the P.M.G.’s special certificate as radio
operators. At the Glasgow « Branch
the percentage was go. After 124 hours
tuition, which is equivalent to five weeks’
day classes, two evening class students
succeeded in obtaining certificates

2061




Valve and Circuit Noises
DESIGNING RF AND FREQUENCY CHANGER STAGES FOR HIGH
SIGNAL-TO-NOISE RATIO

N urban areas man-made static or atmospherics
normally limit the useful sensitivity of a broadcast
receiver, due to the background noise becoming

objectionablc In more favourably situated districts
however, the limit of sensitivity is again reached when
the noise voltages generated in the receiver itself reach
unpleasant proportions.

Of the sources of noise present in a receiver, the most
fundamental and inevitable. is thermal agitation of
electricity. Next in order comes noise introduced by
“ shot effect ”” and ions in the anode current stream of
the amplifying valves. Of less fundamental nature
and easier to
overcome are
noises intro-
duced due to
L feedback of har-
=c E. monics, modu-
lation hum, etc.

In general the
circuits and

Fig. 1.—Inout tuned circuit in whi valve associated

tl:grmal Ina?g‘;tationd ;gics‘:t ina;vm;}; with . t‘he first

important. amplifying stage

will  be the

prime source of noise, as the signal-to-noise ratio at

that point is the lowest. It is proposed, therefore, to

limit the scope of this article to a discussion of the noise

introduced by thermal agitation, shot, and ion effect in
the first two stages of a receiver.

Thermal agitation or Johnson noise is due to the free
charge of any conductor being in random motion in
cquilibrium with the thermal motion of the molecules
of the conductor, and this flow causes a random voltage
to be developed across the terminals of the conductor.

The RMS value of this voltage—ET is given by

Er = 7.4 x T!R}4f)* x 10-% microvolts (1)
where T = absolute temperature of the conductor in
degrees Kelvin
R = resistance of conductor (ohms)
4f = band width of pass band of following
amplifier (cycles per second).

From this it will be seen that the RMS noise is pro-
portional to the square roots of both the resistance and
band width. TFor a room temperature of 20°C, equation
(1) becomes

Et = 1.27 R' (4f)' X 10-* microvolts o (2)

In the case of a receiver the RF amplifier is usually
preceded by a tuned circuit rather than a resistance.
The noise produccd by a tuned circuit is due to its

llSSlpatl\ e resistance ”’ ; normally this will be almost
wholly the effective resistance of the inductance, as
the condenser losses are usually small in comparison.

If we let the thermal agitation RMS voltage due to

-
-
3
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The principal sources of background noise
originating in the receiver itself are discussed
and the relative merits of different types of
valve as RF amplifiers and frequency
changers are compared from this point of
view. The special advantages of an RF
stage on short waves are explained.

the serics 1e<13tance r be E; (Fig. 1), the voltage across
the tuned c1rcu1t at resonance is then
E, =E,Q=E, =~ k.

L
= 1.27 X 10-% (4f)! 'ﬂ-
= 1.27 X 10-* (4f)! (R,y,)" microvolts (3)
where R, is the dynamic resistance of the tuned

circuit, i.e. _1'£ When 4f is sufficiently large to cause

appreciable variation in the voltage step-up of the tuned
circuit, the effective value of R,,, will have to be ob-
tained by integration.

Fig. 2 gives curves from which it is possible to obtain
the noise voltage produced by a given resistance for
different values of the band width 4f. At this stage
it is appropriate to specify more definitely \xhat is
meant by the effective bandwidth 4f.

Fig. 3 illustrates, say, the response of a superhet up to
the second detector. Af is defined by the width of the
rectangle having the same height as the peak of the
curve and having the same area as that bounded by

T
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Fig. 2.—Thermal noise voltages at room temperature (292° K.)
may be read from these curves when the resistance of the cir-
cuit and the band width of the succeeding amplifier is known.
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the response curve. For the noise at the output of the
AF ambplifier the overall band width, including the AT
amplifier, must be allowed for.

Due to the random rate of arrival of electrons at the
anode of an amplifying valve, a fluctuating current is
superimposed on the mean anode current. This
fluctuating current is called the Shot or * Schrott”
Effect, and will produce a noise voltage across any
impedance in the anode circuit, according to normal
circuit laws. The presence of space charge, by reducing
the extent of the fluctuations, reduces the noise output.
The RMS value of the noise current due to the shot
effect is given by

Is = 5.63 1,}{(4f)* F x 10-% microvolts R )]
This is equlvalent to a noise voltage at the grid of
Es = 3. 63 (Af ¥ F X 10-% microvolts .. {3

In the above expressions

I, = anode current

g = mutual conductance

Af = effective bandwidth

F = reduction factor due to space charge.
1t will be noticed that, as in the case of thermal noise,
the output vol-
tage is propor-
tional to the
square root of
the band width.
The above ex-
pression is true
for a diode and
triode. In the
case of diodes
and triode am-
plifiers working
under emission
saturation con-
ditions, the factor I is equal to one ; for a triode working
under space charge conditions, the factor F drops to
about % to 1.

The case of a multi-grid amplifying valve in which
the grids collect current is very much more complicated.
For example, in the case of a pentode the random
variation in the collection of current by the screen grid
increases the noise above that of a triode to an extent
depending on the percentage of mean screen current
to the mean anode current. The lower the ratio of the
screen current to anode current, the nearer will the noise
for a pentode approach that of an equivalent triode.
Over a limited range of operating conditions the increase
in noise for a given valve, due to screen current, may be
taken into account by an appropriate increase in the
value of F.  For straight RF pentodes F will be about .
In the case of variable-mu valves portions of the cathode
will be working under conditions of less space charge
blanketing, due to their increased current density, and
the value of F will be increased. (See table).

The shot noise produced by a frequency changer valve
may be obtained by plotting the noise produced for
different steady biases on the modulating electrode and
then integrating these results over the oscillator cycle.

In a radio receiver where we connect a tuned circuit

RESPONSE
————— -

LTI

FREQUENCY

Fig. 3.—In calculating thermal noise,

the band width, 4, should be taken

as the width of the rectangle having

the same height and area as the

overall resonance curve of the
) receiver.
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to the grid of the first RF amplifying valve, the effective
noise at the first grid will be the sum"of the thermal
noise of the tuned circuit and the equivalent shot noise
at the grid. In the case of voltages consisting of
completely random impulses, the total effective noise
may be obtained by taking the square root of the sum
of the squares of the individual components. So that
the effective RMS voltage applied to the grid of the

first valve .
E,= +Erm? + E?
It will be seen

from  equation ' ° > Lo £
(5) that the § NP - §3
equivalent grid §2 o ;5
shot noise vol- -2& / oo 3%
tage E, can only % /Rea £3
be quoted for a 3 | §§
specified band- 2 & = = 20

GRID SIAS VOLTS
Fig. 4.—Variation of equivalent noise
resistance with grid volts and screen
current in a typical high slope
straight pentode.

width. However,
by equating
equations (2)
and (5) it is
possible to re-
move this limitation, and replace the effect of shot noise
at the grid by an equal voltage produced by thermal
agitation in a resistance of a suitable value. This
resistance is known as the equivalent noise resistance
R,, and is given by

| ’
R,, = 19.8;517-.. .. .. .. ... (6)
&
If we express I, in milliamperes and g in mA/V, then
R,, == 20,000 — F? ohms .. .. N

as R,, is proportlonal to the square of the noise voltage.

(Ea)? =Ry +R,, .. .. .. (8)
This relationship of direct summation makes it very
easy to estimate the relative importance of the noise
introduced by a given valve.
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< ° BN 7 3
E °. AN yA
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= ]
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GRID BIAS VOLTS

Fig. 5.—Equivalent noise resistance and mutual conductance
curves for a typical low screen current variable-mu pentode.
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At this point it is desirable to consider the effect of the
noise introdticed by the tuned circuit and valve following
the first amplifying valve. If we call A, the stage gain
of the first amplifying valve, and Rng and Rg,g the
equivalent noise resistance and circuit dynamic resistance
of the second stage, then these can be replaced in effect
by a fictitious resistance R, in series with the grid of the
first valve. The value of the resistance R, to give the
same noise output is given by

Rz -+
R — €q2
1 (A1)2 (9)

The total noise voltage at the grid of the first valve is

then

(Ecﬁ)z =

dyn2

Rdvnz

eq2

Rdynl + Reql + (“X1>
In equation (6) for the value of R,, the factor F? remains
reasonably constant over a considerable range of opera-
ting conditions, so that in a given valve design the good-
ness of the valve depends upon the factor —. Also
< S
if one knows the value of R,, under normal operating
conditions it is possible to estimate the change in R,,
for a reasonable range of alternative initial biases. The
errors present with the above method will be greater in
the case of variable mu valves than in the case of straight
valves.

In order to be able to gauge the relative importance of
the various noise sources discussed above, it is necessary
to assign actual values to the different resistances.

Equivalent noise resistances have been published
on certain valves both for the case of amplifying valves
and frequency changers. While the information avail-
able is still very meagre, the accompanying table gives
somne idea of the order of magnitude of the equivalent

(10)

RF AMPLIFIERS

noise resistance for différent types of valves at their
normal operating points.

The effective values of the dynamic resistances to be
used for the calculation of thermal noise vary widely,
according to the class of service for which the receiver
is designed. In the case of normal broadcast receivers,
where the band width correction for Ry, is negligible,
the dynamic resistance on the medium and long waves
is of the order of 50,000 to 100,000 ohms ; on the short-
wave band it would be of the order of 5,000 to 10,000
ohms. On the medium- and long-wave bands the gain
of the RF valve is usually limited to about five in order
to prevent the generation of spurious whistles. In some
receivers with alternative aerial tappings or weakly
coupled aerial coils gains of the order of ten are
encountered.

Let us consider the following popular types of
broadcast receiver :

(a) Receiver having a single tuned circuit preceding
the frequency changing valve.

(b) Receiver having a two-tuned circuit band pass
filter preceding the frequency changing valve.

(c) Receiver having the single aerial tuned circuit
followed by an RF amplifying valve, which in turn is
coupled to the frequency changer through a single |
tuned circuit.

For receiver (@) on the medium- and long-wave bands
we will take a dynamic resistance of 80,000 for a single
tuned circuit and 40,000 for a band-pass filter. If we
call R, the effective noise resistance, including all noise
sources at the grid of the first valve, for a pentagrid
frequency changer R.; = 80,000 + 200,000 = 280,000
ohms, and for an octode frequency changer

R.z = 80,000 4+ 50,000 = 130,000 ohms.
On short waves taking Ry, as 8,000 ohms, R,y = 208,000
for a pentagrid and 58,000 for octode.

In the case of receiver (b) the band
filter is usually only employed on
the medium- and long-wave bands

Mutual conduet-  and not on the short-wave band,
Type of valve R,, (ohms) F2 ance, mA/V therefore
Medium slope, variable-mu RY screened : ) Rex = 40,000 + 200,000
pentodes (high sereen current type) 50,000 0.5 1.7-2.2 = 240,000 ohms
Medium slope, variable-mu RF screened 12,000 to : - pen i nd . 1
pentodes (normal screen current type) . 15,000 0.3 1.7-2.2 fgl pe tagrhds a{ d »t{ﬁ,OOOt 'd 50,000
Straight acorn pentodes .. 6,000 0.3 14 = 0,000 ohms lor ; C O? ode.
Low noise, variable-mu RF screened pen Fr(?m the above it 'W"” be seen
todes (low screen current type) . 3,200 0.065 1.8 that in the case of receivers type (a)
Hltgh] :k)(}ggie :inéabltc D’ll)l RF screened pen- 5000 03 50 and (b) valve noise on the medium-
odes n type 3, 5. oa o R
High slope, straight RF sercened pentodes 600 to and long-wave bands s the ma
(television type) , 800 0.25 8.0-9.0 jority of cases more important, or
as important as circuit noise. On

FREQUENCY CHANGERS

the short-wave band the valve noise
is by far the greatest limitation.

By adding an RF stage this state

Conversion conduct-  of affairs can be improved. The

B Type of Valve R ance, mA/V noise due to the frequency changer
VPentagrid mixer (6L7) 200,000 0.4 and coupling circuit when transferred
Pentagrid converter (6SA7) 200,000 0.45 in series with the grid of the RF
Four beam Octode (EK3) 30,000 0.65 valve by equation (IO) ranges from
High slope variable-mu screened pentode ‘with gl . ’ . 1,300 to 5,000 ohms for the octode,
m]ectlon (television type) (1853, ete.) 15,000 1.4 df h for
High slope straight screened pentode with gl and irom 2:500 to 10,000 ohms for
m]ectmn (television type) (1832, etec.) 3,000 3.6 the pentagrid, according to whether
the gain of the RF stage is 10 or 3.
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On medium and long waves, with a gain of 5 and a
medium slope variable-mu pentode
R.s = 80,000 + 15,000 + 10,000 == 103,000 ohms
for the pentagrid and
80,000 -+ 15,000 + 5,000 = 100,000 ohms
for the octode. :

Thus, little improvement in noise is obtained by
using an RF valve on medium and long waves (except
in the case of noisy frequency changers) as the valve
noise is then swamped by circuit noise. For the same
reason little advantage is obtained by using low noise
RF valves. On the short-wave band, however, the
position is very different ; the RF gain with a medium
slope variable-mu valve will average about ten.

R,z = 8,000 -+ 15,000 4+ 2,000 = 25,000 ohms for a
pentagrid, and 8,000 + 15,000 + 580 = 23,580 ohms
for an octode.

By the use of a low-noise, variable-mu pentode R,q
can be reduced to 13,000 and 11,800 respectively.

As was shown above, an RF stage does not appreciably
improve the noise on the medium and long-wave bands,
this has led to the marketing of receivers in which the
RF stage is switched in on the SW band only. Due to

the relatively small signal strength on this band it is.

possible to use a high-slope straight pentode with a
pre-set gain control. High stage gains of the order of
25 may then be realised, and R, becomes

8,000 700 - 300 = 0,000 ohms
for a pentagrid, and 8,000 + 700 + 100 = 8,800 ohms
for the octode.

In receivers of this type, by the use of a high-gain RF
valve, the same state of affairs is reached as on medium
and long waves, i.e., the valve noise has become negligible
compared with circuit noise.

At very high frequencies, such as are used in tele-
vision, the input loss of the valve limits the dynamic
resistance of the circuit to the order of 1,000 to 2,000
ohms with optimum aerial coupling. As the RF gain
is of the order of ten, the frequency changer noise again
becomes important, and it is necessary to use a high-
slope pentode with the oscillator volts injected into the
grid circuit in order to reduce it.

At first sight it might appear that where the noise 1is
mainly introduced by the first circuit an improvement
might be obtained by reducing the dynamic resistance
of the first circuit, or tapping the grid down. As the
signal-to-noise ratio is proportional to

Signal at first grid « J Ry,
Noise at first grid Ripn + R

it will be seen that the best signal-to-noise ratio is

obtained with the highest dynamic resistance.

Henry Farrad’s Solution
(See page 241)

THE idea of using negative feedback is a good one, and

so it is a pity to use positive feedback, which is what
Tony has done! The thing can be traced through by sup-
posing that at some given moment the signal from the
pick-up is making the first grid more positive. That causes
more anode current, and more voltage drop in the coupling

MAY, 1940.

resistor, so the anode moves negative. The second. grid,
therefore, moves negative, too, and the second anode mor=
positive. The tapping point on the feedback control moves
positive, though to a smaller extent, and being connected
back to the grid of the first valve it adds to the original
signal. 1If this addition is sufficient it sets the whole am-
plifier into oscillation.

There are various ways of reversing the feedback to make
it negative instead of positive, but perhaps the best is io
use the secondary of the output transformer, which can
be connected either way. There is also the advantage that
the transformer is included in the feedback system and

+
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would put 3
things right. 1
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its performance improved. And that the potentiometer
across the secondary may be much lower resistance than
1 megohm and, therefore, less liable to cause trouble.

The idea of making the feedback variable and using it
as a volume control is all right up to a point, but not if
it is desired to fade the volume right down. The effect
of negative feedback in reducing amplification is very rapid
at first, but falls off as it is increased ; and there is a prac-
tical limit, particularly in Tony’s case, where a good deal
of amplification is to be counteracted even for maximum
volume. Moreover, if a very large amount of feedback is
used there is a risk of oscillation at some very high
(probably inaudible) frequency. So it is advisable to use
negative feedback only for reducing surplus amplification
and improving quality, and an ordinary volume control
for reducing volume below maximum.

s

From the World’s Technical Journals

VEN under the present conditions which make it increas-
ingly difficult to obtain foreign journals, the Abstracts
and References section of the April issue of our sister journal
The Wireless Engineer, contains references to, and abstracts .
from, nearly 450 articles on wireless and allied subjects which
have recently appeared in the world’s technical journals. This
regular monthly feature, which for easy reference is arranged
under fifteen headings, is compiled by the Radio Research
Board. -

The April issue, which was published on the first of the
month, and is obtainable through newsagents or direct from
the Publishers, Dorset House, Stamford Street, London, S.E.1,
at 2s. 8d., post free, also contains an article which describes
a simple single-valve circuit for the time-base of a cathode-
ray oscillograph which is adaptable for either saw-tooth or
rectangular waveforms. Another article gives the measure-
ment of the input conductance in high-slope RF amplifier
valves. A summary of recently accepted wireless patent
specifications is also included each month.
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|.wave Aerials

WHICH 1S THE BEST TYPE FOR PRESENT-DAY LISTENING ?

By F. R. W. STRAFFORD (Belling and Lee, Ltd.)

F it were not for the inherent
A limiting factor of * electrenic
- fluctuation noise upon the maxi-
mum obtainable sensitivity of a
radio receiver, aerials for domestic
reception could be relegated to the
limbo of forgotten things.

In a well-designed

microvolts for hours or days on
end, in which case nothing but un-
reliable reception will be provided
by the indoor aerial. ~ The same
sort of argument applies to ‘“ mains
aerials,”” and the writer is strongly

opposed to the practice of using the

divided into two very distinct
classes: (1) Aerials in which no pro-
vision is made to reduce the effect of
electrical interference (where it
exists), but in which the attainment
of high receptive efficiency is the sole
aim. (2) Aerials in which provision is

made for the reduction of

broadcast receiver a sensi-
tivity of about one micro-
volt absolute is probably
the best which can be at-
tained, and it is therefore
necessary that the voltage
applied to the input of the
receiver, i.e., between the
aerial and earth terminals,
must exceed this figure if
anything like a reasonable
programme value is to be
assured. A rough estimate
of “desirable signal voltage
for an inherent noise volt-
age of one microvolt is
from ten microvolts abso-
lute and upwards.

Now let us consider the
owner of such a receiver
who is installed in a typical
block of flats, and is at-
tempting to use an indoor
aerial. In order to obtain
an input voltage from such
an aerial of the
order of ten | o
microvolts it is |
generally neces- |
sary for the field |
strength  inside |
the flat to ex- |
ceed 200 micro- |
volts per metre. |

intelligible reception and mere noise.

A good or bad aerial can make all the difference between

some suggestions for those who take long-distance wartime

listening seriously

Here, then, are

the effects of electrical inter-
ference.  Such aerial sys-
tems are referred to as
““ anti-interference aerials.”’

It must be made clear at
once in order to clear up
certain general misconcep-
tions that an efficiently de-
signed and correctly erected
aerial in the first class will,
in practically every circum-
stance, deliver a greater sig-
nal voltage to the receiver
for a given incident ficld
strength.

The object of the second
class of aerial is to reduce
the effect of electrical inter-
ference which, in certain
localities, overrides any but
the strongest signals. This
reduction is obtained by the
careful use of electrostatic
screening and electro-mag-
netic balancing through the
agency of trans-
mission lines and
matching trans-
formers, either
separately or in
combination ac-
cording to cir-
cumstances.
This results in a

Now, on short
waves one must expect fluctuations
from one’s pet station of from
perhaps several thousand microvolts
per metre to prolonged low values
of the order of a few microvolts.
Very often the signal voltage will
fall below the inherent noise level of
the receiver so that the programme
is completely masked.

One may also find that the pet
station produces an average input
voltage to the receiver of a few
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electric wiring for this purpose. Not
only is the cffectiveness of such an
aerial extremely poor, but interfer-
ence which is invariably conveyed
by the electric mains is transferred
into the receiver with the signal.
However, even if we ignore man-
made electrical interference, it is un-
deniable that a good outdoor aerial
is essential for consistent reception,
particularly on the short waves.
Good outdoor aerials may be sub-

considerable re-
duction of the interfering effects and
in general a small but usually appre-
ciable reduction of signal strength.
It is therefore clear that the resultant
signal-to-interference ratio is usefully
increased, rendering hitherto
swamped stations audible.

One should here note that an all-
wave anti-interference aerial is no-
thing mysterious, but consists of a
system in which cunning trans-
former design permits operation
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with. moderate signal collective
efficiency over a relatively wide
waveband, say, continuously from
15 to 2,000 metres.

In discussing the problem of
choosing an aerial, we will assume,
first, that the user is free from the
bane of electrical interference, and
wishes to make the most of his re-
ceiver by providing it with a Class 1
aerial, so we must dwell a little on
the types of aerial which may be
found therein.

The nature of an inverted ““L”’
aerial is self-evident and too well
known to require further introduc-
tion. If it can be erected at an
average height of about 33ft., with
a horizontal span of about 6oft., it
is capable of providing a first-class
average performance over a very
~ wide waverange.  On short waves
this aerial will resonate at certain
wavelengths.  Just as the rocking

of a tub of water may cause extra -

large waves where the outgoing
wave meets the incoming wave in
step, so the resonant aerial will ex-
hibit a series of hot spots at certain
wavelengths.  Unfortunately, an
equal number of low spots may be
noted, since there must be a mini-
mum for every maximum. If such
an aerial appears to upset the aver-
age reception from the pet short-
wave station, a few feet of wire cut
from the far end of the aerial may
work wonders in this respect and
provide a maximum instead” of a
minimum response.

Directional Properties

Inverted L aerials are not
directional on medium and long
waves if the received waves are sub-
stantially vertically polarised. For
long-distance medium-wave stations,
where quite a lot of the received
energy is reflected from the iono-
sphere (the Heaviside layer is part
of this), the aerial may exhibit
directional effects. What is more, it
may increase the inherent fading of
the signal in the following manner.

The direct wave from the trans-
mitter is earthbound and retains sub-
stantially vertical polarisation. Only
the downlead of the aerial develops

a voltage as a result of this wave, the

roof portion (by virtue of its capa-
city to earth) merely helping to drive
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a little more current through the re-
ceiver input circuit. The indirect or
sky wave will induce its voltage
mainly in the roof of the aerial, and
it may so happen that the combined
direct and indirect wave voltages
may produce a resultant which is
lower than that produced by either,
since they may be out of phase and
partially cancel out.

This sort of fading may even be
heard from one of our own broad-
casters by listeners in its near
vicinity.  This is due to a certain
amount of unavoidable very high-
angle radiation from the transmitting
aerial which, under certain iono-
sphere conditions, is reflected back
with- very little attenuation and
causes the fading referred to if the
phase relationships are established.

The inverted ““ L aerial is very

—

4

_ directional on short wavelengths, the

directivity becoming more pro-
nounced in the direction of the roof
of the aerial as the shortest waves are
approached. For . the aerial
described the direction would be
along the direction of the roof at
about 15 metres, but at 50 metres
the direction would be substantially
at right angles to it. For best re-
ception of North American broad-
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The “Fluxite Quins”’ at work

Said Oi, *“ I don't think it's quite fair
To say I'm all up in the air,

For if’s casily found

That I'm right down to ground

In Fluxiting my aerial—so there!”

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
manufacturers. Of Ironmongers—in

tins, 4d., 8d., 1/4 and 2/8.

Ask to see the FLUXITE SMALL-
SPACE SOLDERING SET-—compact

but substantial—complete with full
instructions, 7/6.

Write for Free Book on the art of
“soft” soldering and ask for Leaflet
on CASE-HARDENING STEEL and
TEMPERING TOOLS with FLUXITE.

TO CYCLISTS! Your wheels will
NOT keep round and true unless the
spokes are tied with fine wire at the cross-
ings AND SOLDERED. This_makes

a much stronger wheel. If's simple—with
FLUXITE—but IMPORTANT.

THE FLUXITE GUN

is always ready to put Fluxite on the
soldering job instantly. A Ilittle
pressure places the right quantity on
the right spot and one charging lasts
for ages. Price
1/6, or filled 2/6.

FLUXITE LTD.
(Dept. W.W.),

DRAGON WORKS
BERMONDSEY
STREET SE.x

ALL MECHANICS WZZ HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING
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casts from, say, 13 to 19 metres, it
is desirable to erect this form of
aerial with the free end of the root
pointing about north-west.  This
bearing should, incidentally, provide
fair reception of so0-metre South
American stations.

As a general rule, if reception is
confined to wavelengths between 13
and 19 metres, aim the aerial along
the great circle bearing to your pet
stations. If listening on the 49-metre
band is desired, aim at right angles
to the bearing of the station. The
writer does not wish to be brought to
book over such generalisations, but
experience, backed by theoretical
evidence, indicates that best average
results will be secured by working on
this principle.

Vertical Rod Aerials

A well-erected vertical aerial of

some 6oft. total height is, in the
writer’s opinion, the very best all-
round aerial from the combined
viewpoints of performance and
appearance. It is non-directional at
all wavelengths, and, as the writer
has previously pointed out,' 6oft.
of vertical wire will provide greater
signal voltage at the receiver input
terminals than the same length of
wire disposed in any other manner.
The chimney-stack of most suburban
and country dwellings is erected
about 4oft. from ground level. A
12-ft. mast of about 3in. diameter,
securely attached to the chimney by
appropriate fittings, and carrying-a
further 12-ft. insulated metal rod,
“will, with its downlead, provide a
nearly vertical aerial of some 6oft.
in height. It must be emphasised
that care should be taken in dis-
posing the downlead away from
roofs, gutterings, pipes and walls,
at a distance not less than 12in.
This dimension is given as the re-
sult of careful measurements in wet
weather.

A very important point to be re-
membered in connection with both
the inverted ‘L’ ‘and wvertical
aerial is that care must be taken to
avoid running the lead-in close to
interior walls and fittings on its way
to the receiver aerial terminal. This

Wireless
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has the same effect as shunting a
capacity across the input terminals
of the receiver, and will reduce the
input signal accordingly. In other
words, aerial lead-in capacity is only
useful when it is in an effective signal
field. When it comes out of that
field into the house where the field
is screened, the capacity becomes
harmful and shunts the signal away
before it has time to reach the re-
ceiver, so to speak.

It is better, therefore, to let the
position of the lead-in tube, rather
than esthetic considetations, dictate
the receiver position. This is a very

INSULATORS
A« 161t
N° 18 SWG N218 SWaQ

Such aerials are selective in their
receptive properties. In other words,
if one wishes to concentrate upen the
reception of 2zo-metre signals, the
length of each horizontal wire is cut
to 5 metres, so that the total length
is 10 metres, just half the wavelength
to be received. Such an aerial is said
to be resonant in that it exhibits its
maximum response in the region ot
20 metres and is usually referred to
as a ‘‘resonant doublet’’ or ‘‘half-
wave doublet.”” In actual practice
an aerial designed for optimum re-
sponse on 20 metres puts up a very
good performance both on 16 and

TRANSMISSION LINE ~
CONNECTED TO ENDS/
OF N° 18 SWG WIRE /

/// g ys
VIV,

ley 7
g s

.:@7?:;7:1’7';;,\;‘&

L SN L A

25-2,000
METRES
N TRANSMISSION
S LINE eo-ott

! «Vertical or Inverted L Aerials?,”
The Wireless World, June ‘15th and 22nd,
1939. .

268

A special two-waveband aerial for reducing motor car interference on short waves,

and which at the same time is effective on medium and long waves. Switching

details are shown in the inset diagram. The twin transmission line may comnsist

of twisted flex or cab-tyre, or, better, of proprietary low-loss cable having a
characteristic impedance of some 75-100.ohms.

important point that is often over-
looked ; neglect of it may reduce the
performance of an excellent outdoor
aerial to that of an inferior ** clothes-
line”’ arrangement.

The author has devised a special
aerial falling in the Class 1 category
which will not only provide a highly
satisfactory performarice over the
whole waveband from 15 to 2,000
metres, but will, from 15 to 25
metres, provide a - considerable
degree of immunity from local car
ignition interference, with negligible
loss of signal strength. The arrange-
ment calls for switching of a simple
nature, but no keen listener will
object to this.

Fundamentally, the aerial con-
sists of a doublet which, as is well
known, consists of two equal lengths
of wire separated in the centre and
connected by a twin transmission
line, the termination of which is con-
nected between the aerial and earth
terminals of the receiver, or, better
still, to a balanced input circuit
centre-tapped to earth.

interesting
Such an

25 metres, two very
wavebands at present.

- aerial is directional at right angles

to its horizontal span, and this must
be borne in mind when considering
one’s pet station.

Change-over for Longer Waves

Now this type of aerial has a very
poor response on medium and long
waves because the pick-up is con-
fined to the downlead. As this com-
prises two leads, and they are both
at about the same instantaneous
potential, so far as the signal is con-
cerned, no voltage (or precious little)
is applied to the receiver input. If,
however, the earthy lead of. the
transmission line is disconnected
and connected to the aerial terminal,
together with its neighbour, then the
aerial behaves as a very effective
““T” aerial from 25 metres up-
wards. While working from 15 to
25 metres as a doublet, the im-
munity of the downcoming trans-
mission line to signal pick-up also
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provides the same degree of im-
munity to interference which is
vertically polarised. Since car igni-
tion interference is happily of this
nature, the degree of immunity
‘achieved at the expense of negligible
signal loss is often very consider-
able, and certainly more than justi-
fies the erection of this type of aerial.
~ A diagram of the arrangement, giv-
ing dimensions and method of
switching, is shown in the accom-
panying drawing.

‘The writer strongly recommends
this aerial for serious short-wave
listening in car-infested districts. In
order that the aerial should give its
maximum response on medium and
long waves, it is essential that the
transmission line be kept clear, right
up to the receiver input terminals,
of walls, pipes, and other metal
objects by at least 12in., although
if the aerial'is to be used as a short-
wave doublet only this is un-
important.

Anti-interference Aerials

The successful application of anti-
interference aerials to all-wave
listening is not simpie. It is very
difficult, in fact probably impos-
sible, to design an anti-interference
aerial which will maintain worth-
while discriminatory properties over
a range from, say, 13 to 2,000
metres, without some severe signal
losses occurring at certain parts of
the wave coverage. Moreover, one
can never guarantee to cure the in-
terference unless it is established at
the offset that it is created in very
close proximity to the aerial down-
lead.

No hard-and-fast rule can be laid
down in this respect. One is often
very agreeably surprised by the
beneficial results obtained in circum-
stances which, at first sight, would
appear to be unfavourable to the use
of an anti-interference aerial system.
Other cases record an opposite effect.

it is always best to obtain expert
advice before erecting such aerials.
Quite obviously, if tho interference is
being radiated from a very distant
point, say a few hundred yards
away, the whole of the aerial must
be affected in the same proportion
by both signal and noise, and the
anti-interference aerial is then little
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or no assistance in reducing back-
ground noises.

The degree of suppression of the
interference relative to the signal is
invariably greatest on long waves,
and graduai]y falls off as one ap-
proaches the short waves. The
reasons are complicated. First, the
ability to screen or balance the
transmission line (downlead) be-
comes increasingly difficult as
the wavelength is reduced, and,
secondly, the nature of the interfer-
ing electric field changes from a
purely inductive effect on long waves
to an electro-magnetic wave effect
on short waves.

This opens the door to a discussion
beyond the scope of this article, in-
volving such mathematical tools as
scalar, vector, and retarded potential
functions.

The best solution to the general
problem of wide-band interference,
so far as it affects the short-wave
listener who is anxious to get down
to the limit of sensitivity of his re-
ceiver, is to investigate more fully
the nature of the interfering levels
around ‘a contemplated house, flat,
or ‘““digs” before paying the de-
posit or signing along the dotted
line!

BEETHOVEN
“BABY GRAND”

Designed for use on AC or DC

mains, this compact new super-
heterodyne receiver by Beethoven
- Electrical Equipment, Ltd.,, Chases
Road, London, N.W.1o, operated
with a trailer aerial and covers short
waves from 15.5 to 50 metres, in
addition to the usual medium- and
long-wave ranges. It weighs only
11} lbs. and the price is 7 guineas.
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BULGIN

RATOR
vie DATA

all purchasers to

KEEP THIS §
COLUMN for
REFERENCE

VIBRATOR GENERATORS
{Non-Sync. ; Non-Rectifying)

Inpat Max.
"pu ' Output Price
V. { max. A,

HIV.116.. | 4

List No.

* With \uxt(d)le transformer.
No limit to output volts.

SYNCHRONOUS VIBRATORS
(Self- -Rectifying)

BASE=U.S.A. 5-pin-

*
List No. Input - i)utput Price
lmax. A.l max.V. -jmax. W
| 120%= 5t
i 250 15
| 250 15 15/-
| 2560 15 each.
| 250 15 J
i 250 15

* \\xth smtable trdusformzr 250 V. is max. potennal
for self-rec. contacts. BASE = U.S.A. 5-pin.

**Actually 250 max., but leV usual for battery sets,

T Actually 15 W. max. 5 W. used for battery sets,
and for input-economy.

VﬂBRATOR TRANSFORMERS

Input | S
List No. Batt. Suitable __E.COLL“Y__. Price
TR Volt- : Vibrators max.
age, : V.
MT. 1; 2 [(HTV.125 120-0-120,
MT.11 4 | HTV.115116150-0-150
MT.2 6 [HTV.117,118150-0-150
MT.5 6 1 HTV.117,118/250-0-250,
MT.12 12 [HTV.119,120{150-0-150
MT.16 24 | HTV.121,122/150-0-150
MT.13 32 | HTV.123,124150-0-150
. HTV.115,116{250-0-250
6 | HTV.117,118:250-0-250
12 THTV.119,120.250-0-250; 15%%| 20,
24 HTV.121,122:250-0-250] 15%* 20/~
32 THTV. 123 124:250-0-250] 15%*| 20/~

* U \mllv limited to 5 W. in interests of input-
economy.

** Actually 60 W, limited to 15 W, by the Vibrator.

 Higher efficienc v than model MT.5

The Bulgin range of

Vibrators coversall ¢
requirements - for
the changing of L.T.
to H.T. The above
details should enable

meet their needs
exactly. We will
always endeavour to
advise, in difficult
cases.

WAR INCREASE 1639,
on above prices.

ADVERT OF A. F. BULGIN & CO..
ABBEY ROAD, BARKING. Tel

—
LTD,,
Rleleway 3474,



Sister Susie’s Soldering
Sets for Soldiers

'I‘HE strange and- esoteric forces

that seem to govern the female
mind have puzzled philosophers for
centuries past, and we seem no
nearer a solution of the problem now
than in the days of long ago when
even Solomon, with all his experi-
mental facilities, was compelled to
acknowledge that it had got him beat.
The mental reactions of women seem
the one thing that are not amenable
to the universal law of cause and
effect, but are completely unpredict-
able no matter how much data is
available.

I have, in all conscience, good
enough cause to be aware of this,
for, as a result of these female
vagaries, I am, at the present
moment, encompassed about by as
motley a collection of weird and
wonderful home-constructed wireless
sets as even Poe could have conjured

S\irplus sets for soldiers.

up in his most inspired moments ;
and all because of an appeal the
Editor made in the January issue for
special sets to be produced for
soldiers.

Needless to say, the appeal was
really directed to wireless manufac-
turers, and was in the nature of a
few suggestions to them as to what
types of sets were needed out at the
front, I have just re-read this par-
ticular Editorial very carefully, and
cannot for the life of me see how
anybody in his right senses could
read into it any other meaning than
the one I have mentioned. The
Editor reckoned without Mrs. Free
Grid and his other female readers,

ES
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Unbiased

By FREE GRID

however. Flinging aside their half-
knitted sandbags and other war
work they raked up all the old moth-
eaten wireless blue-prints, both
British and foreign, which had been
published in the past dozen years or
so, and forthwith plunged into an

- orgy of set construction, using such

components as they could lay their
bands upon, including, I am
chagrined to see, a large amount of
experimental gear from my labora-
tory.

The result of this orgy of set sol-
dering is a collection “of receivers
which will be about as much use to
soldiers on active service as an all-
electric or gas-driven refrigerator
would be to a traveller in the Sahara,
as most of them are intended for
mains operation. Apart from that,
however, they have obviously been
designed and constructed with total
disregard for the fact that porta-
bility is a vital consideration ; in fact,
the only thing that can be said in
favour of these sets is that they
work, although I must confess that
the distortion associated with some
of them is so horrible that if the
enemy heard them across No Man’s
Land he might well be excused for
thinking that a new and horrible
weapon for his undoing had been

“designed.

Perhaps, on second thoughts, the
propaganda department of the
Ministry of Information may be able
to make use of them for conveyin
this impression to the enemy, an
I am accordingly dropping a line to
Sir John Reith about it.

Camouflage Up 1o date

MOST people who have travelled

at all extensively between this
country and the Continent will have
some idea of the art of camouflage,
as it is impossible to remain long as
a spectator at the customs barrier at
Dover without marvelling at the skill
which people exhibit in disguising
newly purchased articles as old and
well-worn ones. The ones who have
always compelled my admiration in
spite of my strong moral disapproba-
tion are those who Dbelong to what 1

call the “‘stark realism’’ school.
They will often get away with it by
making no attempt whatever at dis-
guise, the' idea being that the
customs officer will think that no-
body would be such a fool as to try
and get a new article through the
barrier without disguise, with the
result that he passes it over in his
eager hunt for more suspicious-Jook-
ing articles, such as a gross of care-
fully laddered silk stockings.

That the idea works any one of

How did fhey get there?

you can prove to his own satisfac-
tion nowadays, by packing a suit-
case full of bombs and dumping it
on the reception counter of a cloak-
room with a loudly proclaimed,
““One bag of bombs.’” Itisa hundred
to one that the cloak-room attendant
will accept the suitcase with some
laughing tribute to your sense of
humour, whereas some innocent
““commercial,”” travelling in clocks,
who happened to hand in a bag of
working samples would probably be
arrested on the spot.

Although admitting all this, I
must confess that I was very sur-
prised the other day when I hap-
pened to pass the Editor’s country
seat, ‘‘somewhere in England,”
to discover that this ‘‘stark real-
ism”’ system of camouflage had
apparently been adopted. Although
I knew that my way lay through a
district in which his ancestral estate
was situated, T had expected to be
totally unable to detect it, as I had
supposed that his array of MUSA
aerials would have been skilfully
disguised instead of standing naked
and unashamed.

‘¢
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Random Radiations

By “DIALLIST”

Magnetic Disturbances

HOUGH the invaluable
‘“Whitaker ’ shows that the
present sunspot cycle reached its
maximum in May, 1937, we have by
no means done with the queer pranks
in the ether that so often accompany
the appearance of large spot-groups
on the sun’s disc. Last month pro-
duced several quite severe thunder-
storms in the district where I'm
stationed, and there were magnetic
disturbances all over the world. The
Aurora was seen several times in this
country and on one night, at any
rate, it provided an unusual spectacle
for places in southern Europe. I've
never known an Aurora visible here
that - didn’t play havoc with short-
wave transmissions, and those of last
month ran true to form in this respect.
So .complete was the ‘' black-out”’
the radio, not the A.R.P. black-out—
at times that short-wave communica-
tion with:'the U.S.A. was impossible,
and even European stations were diffi-
cult to find. At one period, when
many Continental stations must have
been hard at it, I could find no trans-
mission save one from Rome,

The Northern Lights

When an Auroral display is visible
or imminent one has generally found
that the North American stations are
the first to be affected. Faintness,
fading, distortion and possibly com-
plete disappearance on their part
usually spread to other stations whose
transmissions arrive on a Great Circle
course with a northerly bearing. Only
when the Aurora is seen at places
phenomenally far to the southward are
stations with easterly or westerly G.C.
bearings seriously affected as a rule.
The fact that on the night mentioned
in the last paragraph the Aurora was
seen much beyond its normal southern
limit probably accounted for Rome’s
being the only transmissions that
could be received successfully.

Have We Passed It?

Personally, I don’t feel very sure
that the sunspot maximum was in
1937. Both 1938 and last year con-
tained periods of great sunspot
activity, and the present year has so
far been much the same.  Sunspot
maxima, do not recur in exact eleven-
year cycles as some folk think. Eleven
years and a bit is the average time
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from maximum to maximum.  The
two previous cycles were distinctly on
the short side: 1906.4—1917.6=09.2
years, and 1917.6—-1928.4=10.8
years. If the present cycle did reach
its maximum in 1937 its duration
would have been just 9 years. Thus
the average for the last three cycles
together would be only 9.6 years. It
seems possible that the present cycle
is showing a kind of ‘' double-
humped "’ maximum, the first peak
having been in 1937. At any rate,
such big magnetic disturbances as we
have had so frequently during the last
few months are unusual three whole
years after a sunspot maximum. I
believe we’ll have lots more magnetic
upsets yet, with corresponding ad-
ventures on the short wavebands.

- .
No Bad Thing

SOME people don’t like the ban on

the import of American receiving
sets. They feel that progress in re-
ceiver design and in the development
of valves suitable for amateurs must
necessarily be held up here during the
war, and that it would be a good thing
to import the most up-to-date
apparatus and parts from the States.
There’s possibly something in that,
though not enough to worry about.
During the war we probably shall con-
centrate on the small, rather cheap
receiving sets, for most people are
economising and the demand is for
utility types. But that doesn’t mean
that our designers are blind to what
is going on in other countries.
They're keeping their eyes open, and
when we have achieved victory they’ll
give us the bigger models again—and
with all the improvements. Nor do
I believe that it's a bad thing if new
types of valves are not produced for
a time. We had far too many, any-
how. During the war we shall be
able to get rid of a number of unneces-
sary types, and this pruning will be
a good thing. Once peace returns the
way will be open for the introduction
of any .genuinely useful new valves
that have been developed. Another
good point about this- restriction of
imports is that it will save our markets
from being swamped with foreign re-
ceivers whilst our radio industry is so
busily engaged in war work. Some
fear that they won’t be able to get
replacements for American sets that
they now have; I understand that
there will be no great difficulty about
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VORTEXION

50w. AMPLIFIER CHASSIS

A pair of matched 6L6’s with 10 per cent. negative Ieed-back is fitied
in the output stage, and the ceparate HT supplies to the anode and
screen have better than 4 per cent. regulation, while a separate
rectifier provides bias.
The 6L6's are driven by a 6F6 triode connected through a driver
transformer mmrpmdtmv feedback. This is preceded by a 6N7,
electronic mixing for pick-up and microphone. The additional
6F5 operating as first stage on microphone only is suitable for any
microphone. A tone control is ﬂtted, and the large eight-section
output transformer is available in three types —2-8-15-30 ohms;
4-15-30-60 ohms or 1,)-6()-125-":;0 obms. These output lines can be
tched using all sectis of di and will delner the full response
{40-18,000 ¢/8) to the loud! with 1y low overall h

digtortion.
CHASSIS with valves and plugs .............. £17 10 0
gr“ com{)lete ;)ll' bgck l?g‘"ﬂ? ;nh:;;; with
ollaro turntable, Piezo and shiel Miko £22 10 0
Plus 10°, War chrease on above prices.
Goodmans P.A. Speakers in stock.

Reslo Horns ..... . e £11 11 0
Reslo M.C. Microphones .................... £3 15 0
Amperite Ribbon Microphones from .......... £5 50

All P.A. and A R.P. Warning Gear in stock,

Many hundreds already in use for
A.R.P. & GOVERNMENT purposes

15w. AC & 12-VOLT DC AMPLIFIER

Type CP2)

This small Portable Amplifier, operating either from AC
mains or 12-volt battery, was tested by ‘“ THE WIRELESS
WORLD,” October 1st, 1937, and has proved so popular
that at Customers’ demand it remains unaltered extept
that the output has been increased to 17.2 watts and the
battery consumption jowered to 6 amperes. Read what
“Tlu Wireless World *’ said :—

“ During tests an output of 14.7 watts was obtained without any
trace of distortion so that the rating of 15 watts is quite justified.
The mensured response shows an upper Iimit of 18,000 ¢/s and a
lower of 30 cfs. TIts performance is exceptionally good. Another
outstanding feature is its exceptionally low bum level when AC
operated even without an earth connection. In order to obtain
the maximum uudwtorted ontput, an input to the microphone jack
of 0.037 volt was The two ind dent volume controls
enable one to adjust the gain of the amphﬁer for the same power
output from both sources, as well as superimpose one on the other,
or fade out one and bring the other up to full volume. The secondary
of the output transformer is tapped for loudspeakers or line im-

pedances of 4, 7.5 and 15 obms.”  Prices: Plus 10% war increase,
40 2ok Lo-wct cHATI it o o i, 12 12 O
and Mike Transformer ...................... £17 17 0
B8 R SR T A S i 0. g 19 O
and Mike Transformer . £14 0 O

Gauze Case for either chassis 12;8 extra.
Write for Dlustrated
Vortexion Ltd., 182, The Broadway,
Wimbledon, S.W.19. ’Phone: LIBeriy 2814.
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getting permission to import valves or

other parts for existing sets if they are.

- not obtainable here.

Progress in Wartime

Actually, one mustn’t assume that
because we are at war there will be
little or no progress in wireless gear.
The-very opposite is likely, for in war-
time intensive research and experi-
mental work go forward.. Progress
will be made right enough, though the
results of it may not be shown in the
domestic receiver until peace returns.
The Great War was responsible for
huge advances in wireless. Take
valves alone: the ‘“R-type,” of
honoured memory, was developed, if
my recollection isn’t at fault, first by
our French Allies and later for the
War Department. The R.A.F. wanted
a valve of low inter-electrode capacity
and the first attempts at achieving this
were seen in the earliest ‘‘ test-tube ™’
types, the ““C’”’ and “D.”  These

chubby valves were the forerunners of

the slim ““Vs” and ““Qs.” Once
that war was over amateurs had
marvellous chances of obtaining
beautiful apparatus at ridiculously low
prices by means of the surplus dis-
posal sales—perhaps you remember
the Townshend wavemeters, the
tuners, the amplifiers, the resistance
boxes and so on that we picked up
for a song in those far-off days? Much
the same thing is bound to happen
when the present bit of bother is
happily over and done with. Al
kinds of improvements that have been
kept hush-hush will be sprung upon
us, and again some lovely apparatus
that most of us could never have
afforded otherwise will find its way
into our wireless dens. Yes, progress
is going on and will go on. We'll see
the results of it in wireless of all
kinds and maybe in television, too,
when peace returns.

"u "= "=

Filling the Bill

SEVERAL manufacturers, I am glad

to see, have put or are putting on
to the market ‘“ Wartime Receivers’’
designed on the lines that I suggested
in these notes a while ago. I had the
needs of the troops chiefly in mind,
but the set that suits them should have
a wide appeal amongst the rest of the
population. What the troops want—
and what they are now able to get—
is' a small, light receiver at a reason-
able price, simple and not too
expensive to run and capable of re-
ceiving anywhere - the home pro-
grammes, as well as some of those
from abroad on occasion. The kind
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of receiver most likely to fill the bill
is the Dbattery-operated portable
superhet.  The portable appeals be-
cause it is easy to transport and can
be brought into action in a moment
after a move, since no aerial has to
be put up. Opinions are rather
divided on the question: Should it be
‘“all-dry’” or run from a dry HTB
and an accumulator LTB?

The Battery Question

To that question no final answer can
be given, for each kind has its special
merits—and demerits.  The “ all-
dry’’ set scores in being absolutely
spill-proof, in no matter what position
it is placed, and no matter how much
Its great drawback

The Pegasus. crest of Amalgamated
Wireless of Australasia stands out
prominently on the facade of the new

A W.A. building in Sydney. The

165ft. steel tower brings the overall

height of the structure, which is the

highest in Australia, to 365ft. The

broadcasting station 2CH will even-

tually be housed on the two top
floors.

is that its combination battery costs
a bit more and must go into the dust-
bin when run down. The question of
cost, though, isn’t really so serious as
it seems at first sight. In actual
working it does not come to a very
great deal more than that of dry HTB
and accumulator, taking into account
the cost of accumulator charging and
the fact that to keep the set constaritly
in action two accumulators must be
provided.  Having used both kinds
since the war started, I don’t feel that
there’s a vast amount in it. Both are
wonderfully efficient and very satisfac-
tory. It is sometimes urged that
you can’t always get accumulators
charged. That is true, though there
is usually some way out. In out-of-
the-way spots such as that where I'm
writing these notes it is often easier
to get accumulators recharged than to’
obtain replacement batteries for “‘all-
dries.”’

Portables To-day

What a splendid little receiver the
modern portable is! The idea of a
portable set is almost as old as broad-
casting itself. Many of us, in fact,
made up contraptions which ~we
proudly called portables in the com-

paratively early 1920s. And what
contraptions they were!  Receiver,
loud speaker and Dbatteries often

formed separate units, housed each in
its own case. And do you remember
flinging a stone with a string attached
to it over a convenient branch of a
tree so that a flex-wire aerial could
he hauled up? It was the coming of
the really economical types of dull-
emitter valve and the evolution of a
small, light moving-coil loud speaker
that made the portables’ rise to
popularity possible.  Many things
have surprised me about the portable
since I came to use it so much. Not
the least of these is the quite amazing
amount of volume without severe dis-
tortion that can be got from many of
them.

Long Ranges

Another surprise is the usefulness
of these sets for long-range reception.
You’d think that their tiny built-in
frames would put them out of the run-
ning for that kind of thing; but they
don’t. You can get all kinds of
European stations, and at pretty good
strength, too. Portable superhets are
not inherently as selective as good
ones of the ‘‘fixed " type, but, by
making full use of the directional
properties of the frame, you can do
some very pretty work in separating
transmissions on neighbouring wave-
lengths from one another.

MAY, 1940.



Recent Inventions

Brief descriptions of the more interesting radio devices and developments disclosed in Patent

Specifications will be included in these columns

ELECTRON MULTIPLIERS
THE figure shows a multiplier tube in

which the concave photo-sensitive
cathode K is made spherical in cross-
section. This serves to concentrate the
emitted electrons towards the middle of
the first ‘‘target’’ electrode T, which
is located at a distance equal to the
radius of the sphere. The required
““bundling’’ of the electrons is thus
ensured without the use of a negatively

T 6, T2
\(/f//:

|
i

3\ !
\‘ownb
m

N

|
1
|
|

4
/A
- K G
Concave-cathode secondary-emission

tube.

biased control grid, since the latter, in
practice, tends to weaken the attraction
of the anode field.

The secondary electrons produced as
the result of the impact upon the target
T are drawn forward by the accelerat-
ing cylinder A towards the second target
Ti1, and the process is repeated at the
stages T1, A1, etc., until the amplified
stream is collected by the final anode.

The discharge space between the
cathode K and the target T is screened
by a guard G which connects the metal
coating on the wall of the tube with that
target. The arrangement is stated to
reduce the basic ‘‘noise’’ of the
cathode, and to eliminate °
rents ”’ and electron leakage.

Radio-Akt. D. S. Loewe. Convention
date (Germany), February 16th, 1937.
No. 5127711,

‘wall cur-

o O ]

AIRCRAFT DF

IN one known method of radio naviga-

tion for aircraft, a pilot can ‘‘ honic ™’
on to distant beacon transmitter by
switching-over his receiver, in rapid suc-
cession, from a frame aerial to a vertical
or non-directional aerial. This produces
two ‘‘reversed cardioid’’ curves of re-
ception, the overlapping part of the two
curves forming a ‘* guiding line’’ for the
navigator. In addition, it is necessary
for him to determine the ‘‘sense’’ of
the signals, so as to know whether they
are arriving from the front or rear of
the machine. For this purpose it is
usually necessary for the pilot to throw
the ‘machine deliberately off its course,
from time to time, and to note the
results.

According to the invention a switch-
ing device is provided, in combination

MAY, 1940.

with a pair of crossed frame-aerials and
a single vertical aerial, which allows both
the direction and the ‘‘sense’” of the
incoming signal to be ascertained, with-
out requiring the craft to leave the direct
‘“homing’’ path.

Telefunken ges. fiir drahtlose Tele-
graphie m.b.h. Convention date (Ger-
many), February 7th, 1938. No.512304.

© O 0 O

CUTTING-OUT INTERFERENCE
IN one of the latest methods of

tackling the interference problem,
the receiving circuits are, in effect,
thrown out of action by the disturbing
impulse, so that neither the disturbance
nor the signal can get through during
the short time that the disturbance
lasts. The interruptions are, however,
so rapid that they do not affect the
apparent continuity of reception.  The
invention is concerned with a refinement
of such a method, in which the disturb-
ance is utilised to set up a current which
is in phase opposition to the signal cur-
rent, so that it automatically prevents
both currents from passing through the
set. .

As shown in the figure, the signals are
received on an aerial A which is coupled
in push-pull to the grid circuits L, L1
of two amplifiers V, Vi, Normally,
however, the circuit Li is short-cir-

Al

TUNING BY TELEPHONE DIAL
IN a known method of switch tuning,

a desired station is selected by turn-
ing a finger dial of the kind used on an
automatic telephone, the names of the
stations appearing on a plate at the back
of the dial. Provision is also made for
setting the dial to a manual tuning posi-
tion if desired, a centre pointer then
showing which station is being tuned in
by hand. Usually the wavechange
switch is independent of the dial, and
is separately operated when necessary.

According to the invention, the dial
tuner is connected to the wavechange
switch, through a cam_slot and link, so
that in all positions, except that for
manual tuning control, the wavechange
switch is automatically set and locked
in the appropriate position for the par-
ticular station selected.

The General Electric Co., Ltd., and
W. H. Peters. Application date, Decer-
ber 30th, 1937. No. 513251.

e} (o] o (o]

LARGER TELEVISION PICTURES
CATHODE-RAY television receiver

is fitted with a special screen which,
instead of being fluorescent, reacts to the
scanning stream by developing a condi-
tion of variable transparency, from point
to point on its surface.

The result is

U

Using the push-pull principle for
interference elimination. °

cuited by a relay R, so that the ampli-
fier V alone feeds the subsequent stages.
The arrival of the disturbing impulse
induces voltage in an auxiliary aerial”Ax
(as well as in the aerial A) and so opens
the relay R. The signal plus the dis-
turbance from the aerial A are then fed
in push-pull through both the amplifiers
V, Vi, and so mutually cancel out.

Magyar Wolfram Lamp Co., Conven- .

tion date (Hungary), December 11th,

1937. No. 5116069.

that an image of the received picture can
be projected from an external lamp,
through the screen, on to a large view-
ing surface, the latter being mounted
outside the CR tube so that it is not
limited as to size.

The special screen is made of alkali-
halide crystals (such as sodium chloride
or silver bromide) which,” though norm-
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ally translucent to erdinary-light, develop
what are called ‘‘ opacity centres’’ when
ccanned, either by a beam of electrons
or by X-rays. .

As shown in the figure, the special
screen S is mounted inside the CR tube,
and light is projected through it from an.
external lamp L. The incoming signals
are applied to the control grid G from

L

—®

)} J10

Projecting television pictures.

a receiver R. The modulated scanning
heam varies the point-to-point transpar-
ency of the screen S in the manner pre-
viously explained, and the incoming
picture is reproduced on a viewing sur-
face arranged at the opposite side of the
tube.

Scophony, Lid., and A. H. Rosenthal.
Application date, February 3rd, 1938.
No. 513776.

DIRECTIONAL AERIALS

RELATES to the type of aerial in

which a directive effect is obtained
by causing the RF energy supplied to
one end of a pair of radiators to travel
forward along the wires as a progressive
wave. For this purpose the far end of
the wires must be ‘‘shorted”” by a re-
sistance equal to the surge impedance
of the system, so as to prevent the
energy from setting up a *‘standing”’

Wireless
World

pedance is replaced by a feed-back
coupling F, which includes a trans-
former  device K to prevent reflection,
and a phase-changing net work N which
allows the feed-back energy to reach the
input coupling C in the correct phase
to reinforce the energy supplied from
the source S.  The arrangement may
also be applied to receiving aerials.

Telefunken Ges. fiiv drahtlose Tele-
graphie m.b.h. Convention date (Ger-
many), May 4th, 1937. No. 514390.

[e]

o o o

AUTOMATIC VOLUME CONTROL

HE primary and secondary windings
of the input transformer to the
second detector of a superhet are con-
nected by a condenser, which serves to
balance the interelectrode capacity be-
tween the two diodes of the double-diode
triode valve used to develop the audio-
frequency signal and the AVC voltage.

The selectivity of the AVC circuit is
made broad enough to begin to reduce
the gain of the set before the signal
reaches its normal strength. This pre-
vents any ‘‘blasting ’’ that might other-
wise occur when tuning-in to a strong
station.

The balancing-out of the diode capa-
cities allows the tuning to be kept sym-
metrical with respect to the incoming
carrier, and also gives a flat-topped selec-
tivity curve with steep sides. This im-
proves the fidelity of the set and in-
creases its power of .discriminating be-
tween two signals on adjacent channels.

Philco Radio and Television Corpora-
tion. Convenlion date (U.S.A4.), May
81, 1937. No. 514486.

(o] o O ]

REDUCING NEEDLE SCRATCH !

IN a gramophone reproducer needle
scratch and surface noise are usually
high-pitched, so that their effect can be
considerably reduced by using.a suitable
form of attenuation of the upper audio
frequencies. The difficulty is to prevent
this from impairing high-note reproduc-
tion.

According to the invention the problem
can be solved by taking advantage of the
fact that the high notes in speech and

-

s [ §

Minimising losses in directional
~ aerials,

vave instead of a wave which travels
forward in the way required. A certain
amount of energy is, of course, dissi-
pated in the terminating resistance, and
the object of the invention is to restore
this, as far as possible, to the radiating
system. : -

The figure shows a directive aerial A
of the ‘“‘rhombic’’ type fed from an-
RF source S through a transmission line
T. The usudl terminating or surge im-
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music are of relatively short duration, as
compared with the lower notes, and par-
ticularly as compared with needle
scratch, which is practically continuous
in character though it fluctuates in level.

A device is used consisting of two
rectifiers in series, the second of which
feeds a ‘‘storage’’ condenser of given
time-constant. The potential so built-up
is used as the control voltage. The
action is such that when the noise level

is low, the attenuation of the upper
audio frequencies is least, though it in-
creases automatically as the noise-level
rises.

A. E. Barrett; C. G. Mayo,; and H.
Davies.  dpplication date, May 23rd,
1938. No. 515070.

o 0 [¢] o]
LOUD SPEAKERS

’I‘HE drawing shows a moving-coil

loud speaker with the usual conical
diaphragm D and magnet M. In order
to centre the moving coil C accurately
in the gap between the magnets, the
small end of the diaphragm is held by
a flexible ‘“spider’’ with threec arms S,
which extend beyond the main frame as
shown, and are secured to lugs L on the
frame. Either the lugs L or the arms
S are made with elongated holes, so as
to allow the moving coil C to be cor-

Method of diaphragm ceniering.

rectly centred before the arms S are
clamped in position.

Kolster-Brandes, Ltd., and R. Moore.
Application date, March 20th, 1938.
No. 5130710,

o © o ©

TELESCOPIC AERIAL FOR CARS
TELESCOPIC rod aerial, particu-
larly suitable for a car with a metal

roof, is mounted on the cowl of the ve-
hicle, near the windscreen, where it is
within easy reach of the driver, so that
he can draw it out to full length, for
receiving signals. The aerial is built up
of several telescopic sections, with the
object, apparently, of adjusting its
length to signals of Wifferent strength.

Transitone Automobile Radio Corpn.

(assignées of M. F. Shea and E. A.
Speakman). Convention date (U.S.A.),

June 17th, 1937. No. 515892,

]
ot 1

The British abstracts published here |
are prepared with :the permission 3
of the Controller of H.M. Stationery |
Office, from specifications obtainable |
at the Patent Office,125, {Southampion |
Buildings, London, W.C.2, price 1/- |
each. E

t

MAY, 1940.



i

May, 1940. Wireless Advertisements 33
World

When you MUST have

- LEVEL RESPONSE WIISE FREQUENCY RANGE
- CRISP TRANSIENT RESPONSE
-+ FREEDOM FROM HUM

HicH-FIDELITY AUDITORIUM
GOODMANS 10" High ‘ LOUDSPEAKERS

Fidelity  Audiiorium Loud-
speaker.  Power Raling 6

the answer is

Waits 4.C. The fulfilment of these essential demands
Lok o £3-10-0 is made possible by the use of the patented
ransformer {to  order) A . .
extra. dual exponential type diaphragm (exclusive

to Goodmans) incorporating a scientifically
designed, light but rigid speech coil and an
extremely flexible centring device. This
diaphragm, in conjunction with a specially
constructed permanent magnet made from
nickel-aluminium alloy, gives a fidelity of  GOODMANS 12" High Fidel-
reproduction which has made GOODMANS iy Awditoriwm Loudspeaker.
. A . Power Rating 12 Watis A.C.
Auditorium  Loudspeakers pre - eminent .-
amongst all quality reproducers. Asillustrated £7 - 13 - 0

Transformer (toorder) extra.

GOODMANS INDUSTRIES LTD., Lancelot Road, POST THIS COUPON for 20 page Booklet entitled

Wembley, Middx. Telephorie : WEMbley 4001 (5 lines) “The Attainment of an Ideal” giving valuable technical

. information and data on the principles of Loudspeaker
construction.  Please enclose 13d. stamp,

W.W, 540, Atiach to your card or letterk.ading.

e INTERNATIONAL

117 short=wave stations tuned by name

You select your station —and there it is with the
same accuracy as a close-by transmitter, and the
standard of fidelity, based on the development of
selective inverse feed-back, satisfied the most critical
listener. Over 160 stations (117 short-wave) are
marked by name on the dial.

The International s a s-valve, including rectifier, A.C.
mains superhet with 6 watt output valve. There are 8
wavebands and bandspread tuning is incorporated. A 10"
mains energised moving coil speaker is utilised and
the cabinet is finished in sapele mahogany. Wave-
lengths are: 13.7-42; 16.5-17.1; 19.4-20.1;
24.8-25.8; 30.6-31.9; 48-50; 180-560 ;
and 850-2000 metres.  Cabinet dimensions :
25 X 134 X 118, PRICE 16% Gns.

PYE LIMITED, RADIO W ORKS, C AMBRIDGE

AQ
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CLASSIFIED ADVERTISEMENTS

THE CHARGE for advertisements in these columns
is 12 words or less 3/, 3d, for every additional word.
Each paragraph is charged separately.

ADVERTISEMENTS, with remittance, should
reach Dorset House, Stamford Street, S.E.l, not
later than first post Wednesday, May 8th, for the
June issue, or one day earlier at the Branch
Offices, 8-10, Corporation Street, Coventry ; Guildhall
Buildings, Navigation Street, Birmingham, 2 ; 260,
Deansgate, Manchester, 3; 265, Renfield Street,
Glasgow, C.2.

SER1ES DISCOUNTS are allowed to trade adver-
tisers on orders for consecutive insertions provided a
coniract is placed in advance, and in the absence of
fresh instructions the entire copy is repeated from the
previous issue. $ insertions, 5 per cent.; 6 ins., 10
per cent, ; 12 ins., 15 per cent.

Advertisements received too late for one issue, or
erowded out, are published in the first following in
which there is space. The Propriefors retain the
right to refuse or withdraw advertisements at their
discretion.

The Propriefors are not responsible for clerical
or printers’ errors, altbough every care is taker to
avoid mistakes.

BOX NO. ADVERTISERS should include the
words ** Box 000 ¢/o ‘ The Wireless World * ** which
must be paid for, An additional 6d. is charged

for registration and cost of forwarding replies.

ARMSTRONG

Letters addressed to Box Nos. are simply forwarded
to the advertiser. No responsibility is accepted in
connection with these advertisements.

DEPOSIT SYSTEM. Readers may deal
throngh our Deposit -System.

with

WE APPRECIATE APPRECIATION

In our monthly talks we have told you of our products,
of our war-time difficuities, and of our determination to
maintain Armstrong pre-war Quality. During the eight
years we have advertised our Chassis, letters of apprecia-
tion have been received from many hundreds of readers
b}:n: we have never previously published or referred to
them.
In case some readers may think that war conditions may
adversely affect Armstrong Chassis, we would like you to
read just one recent appreciation of a Model SSI0 built
during the seventh month of the war, Hereitis!

{deal Buildings,

Mill Street, Kidderminster.

31.3.40

Dear Sirs,—

1| acknowledge with thanks safe receipt of chassis $510.

May | be dllowed to congratulate you upon this model ;
the results are certainly excellent, tonal quality is very good
indeed and the selectivity could not be bettered. Altogether
a chassis to satisfy the most exacting requirements, giving
equally satisfactory results on long, medium and short waves
in selectivity, tone and volume.

You may make use of this testimonial, as you wish, as a

_$good article cannot be too extensively praised.

NEW RECEIVERS AND
AMPLIFIERS

*

- HALLENGER RADIO CORPORATION,” the
best firm for reliable and fully guaranteed ultra-
short-wave radio, have on_view in London some of
the finest receivers ever made; for instance, a five-valve
TRF Midget (2 bands) at 75/-; a mains-battery trans-
portable (operating without alteration on A.C., D.C.,
or batteries), at £8; an 8-valve radiogram chassis with
valves and speaker, 4 wave-bands, at £8/8; a 6-vg1ve
tuning unit with five wave-bands, including 4%-10
metres, at £8/18/6; tuning unit with output stage
and speaker at £11; a 13.valve receiver with five
wave-bands, including 5-10 metred, variable selectivity
inter-station noise silencer, chassis, valves and auditor-
ium speaker compiete, £16/16; an 18-valve twin
chassis including such refinements as variable selec-
tivity, contrast expansion, C.W. beat oscillator, variable
sensitiv ty, inter-station noise silencer, with valves and
auditorium speaker, £28/17/6; any American valve
for 1925-1940 receivers for 6/- dach (only firsts such
as Raytheon, National Union, &ec., supplied). Why not
call and handle these receivers at your leisure? There
is no obligation to purchase. Alternatively, fully illus-
trated catalogues will be forwarded on receipt of 1ibd.

stamp.
HALLENGER RADIO CORPORATION, 31,
Craven Terrace, London, W.2. Paddington 6492.
Nearest point Marble Arch, down Bayswater Rd., turn
5th right. 18787

AKERS Super Quality Receivers, £11, usual price
£22; brand new 10-valve receiver, with tone
control, ideal for realistic reproduction.—Bakers Sel-
hurst Radio, 75, Sussex Rd., 8. Croydon. {8981
BANKRUPT Bargains.—Brand new 1939 models,
makers’ sealed cartons, with guarantees, at less
331, % below listed prices; also Midgets, portables, car
radio; send 1'ud. stamp for lists.—Radio Bargains,
Dept. W.W. 261-3, Lichiield Rd., Aston, Birming{ham,
. 8921

MMEDIATE Delivery MeMurdo-Silver 15-17, Olym-
pic auto-radiogram, £75; Georgic auto-radiogram,
£86; Armstrong AWI125PP chassis, £18/15; McClure
ACYS5 Feeder, with power pack, £11/11; Mighty Gem
Midget battery, portable, £6/6.—A.C.S. Radio, 46,
Widmore Rd., Bromley. : {8970
© Clear, Cost of Customs Only.—New ' Korting "
equipment, 4-stage high fidelity amplifier, 25
watts, £8; 75 watts, £15/10; radial diffuser loud
speakers, 9 watts 70/-, 25 watts £10/15; P.M. chassis
speaker, 25 watts, £5/10; microphone pre-amplifiers,
38/6; crystal microphone with transformer, 90/-;
crystal microphone, with screened lead, 95/-.—W. A

Bryce and Co., Ltd., Shenley Rd., Boreham Wood,
Herts. Elstree 1875. {8951
COMMUNICATION

, RECEIVERS
IMMEDIATE Delivery Sky Cl}ampi0§ S20R,
£18/2/6; Defiant, £26/10; Skyrider 8X23, with

speaker, £37/10; R.M.E.69, #£38; Howard 440,
£31/12/6.~A.C.8. Radio, 46, Widmore Rd., Bronillgev.
971

w®

It is as well, however, to state at this juncture that a high
quality L. speaker must be used, capable of handling the
output this chassis can give, and to ensure faultless repro-
duction.

Yours faithfully,
F. H. HARVEY.

MODEL 8810 — 10-V SUPERHET-STRAIGHT
ALL-WAVE HIGH-FIDELITY R-G CHASSIS

incorporating Two Independent Circuits, Superhetero-

dyne and Straight, having R.F. Pre-amplifier and R.C.

goupled Push-Pull Triode Output capable of handling
watts.

The circuit of the SSI0 is unique. When used as a
STRAIGHT receiver two H.F. stages are in operation
with AV.C., Diode Detector is used for distortionless
detection together with Triode Push-Pull output. A
turn of only one knob is necessary to switch from ** Super-
het”” to ‘‘Straight,”” The Gramophone 12

Amplifier has been specially studied and gns.
records can be reproduced with excellent quality. Plus 59,

MODEL AW125PP-—12-V 5-BAND ALL-WAVE
R-G CHASS18(12-550 continuous, 1000-2000 m)

with R.F. Pre-Amplifier, 2 I.F. stages with Variable Selec-
tivity. Manual R.F. gain control and 10 watts R.C, coupled
Triode P.P. Qutput. . )

Readers need no introduction to this most 17 gns
Plus 5%,

popular ‘model, so favourably reviewed by The
Wireless World on Jan. 5th, 1939, .
TDAYS' APPROVAL—I2MONTHS' GUARANTEE,
If you haven’t seen our lllustrated Art Catalogue describing
our full range, drop us ¢ card and we will send one along.

ARMSTRONG MANUFACTURING CO.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
(Adjoining Holloway Arcade) 'Phane: NORtE 3213,

advertisers in safety

Purchase money ble to Iiffe & Sons Ltd. should
be deposited with ** The Wireless World,” whea both
parties are advised of its receipt.

The time allowed for decision is three days, counting

from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to
remit amount to seller, but if not, seller instructs us to
return amount fo depositor. Carriage is paid by the
buyer, but in the event of no sale, and subject to there
being no different arrangement between buyer and
seller, each pays carriage one way. The seller takes
the risk of loss or damage in transit, for which we
take no responsibility. For transactions up to £10
a deposit fee of 1/- is charged ; over £10 and under
£50, 2/6 ; over £50 and under £75, 5/-; over
£75 and under £100, 7/6 ; over £100 one-half per
cent. All correspondence must be sent to Dorset
House, Stamford Street, London, 8.E.1.

Cheques and Postal Orders sent in payment for
dzposits or advertisements should be made payable to
liffe & Sons Ltd., and crossed. Notes canno: be
traced if lost in tranmsit. They must therefore be
regarded as being despaiched at sender’s risk.
Alternatively, they may be sent per registered post.

USED SETS FOR SALE

SCOTT
COTYT Imperial, in Console, 23 valves, perfect;
£45.—A.C S, 46, Widmore Rd.. Bromley. ({8972
TROPHY
ROPHY 3 A.C., new March. perfect condition,
¢ under guarantee; £6,6.—Wishart, 9, Tanker-
ville Tee, Newcastle-on-Tyne, 2. {8976
Wanted
RAI)IOGRAM‘ non-commercial qguality set. —Write
“L. W,” 389, Southborough Lane, 3ickley,
Kent, £89
ANTED, Philips 362 Receiver, FEverizone or
similar tuner; must be cheap.—Box 2150, c/o
The Wireless World. 18967
M.V.650 G.E.C.4010, or other British sil-wave

multivalve set.—Particalars to Harvey, 92, Rcn-

sey Rd., Winchester, {8962
WAN']'_ED,_ McMurdo Silver Super Silver Com-
munication receiver,

Jouble regeneration —East-

ment, Horsington, Templecombe, Somerset, (8961
AYNES Tuner R2, 14-watt amplifier, model V
(chassis or in cabinet), with separate speaker

iHaynes, Goodman or similar); vear, serial numbers,
ull particulars, and cash price, to: Box 2129, c/o
The Wireless World. {8956

PUBLIC ADDRESS

VORTEXION P.A. Equipment.
IMITATED, but  unequalled.
WE Inyvite You to a Demonstration.

.C.-D.C, Dance Band Awmplifier, 10 watts output,
complete in case, with moving coil microphone,
speaker and cables, weight 221b.; 12 gns.
.C.-20 15-20-watt Amplifier, 38-18,000 cyeles, inde-
pendent mike anl gram,, inputs snd controls,
0.037 volts required to full load, output for 4, 7.5,
and 15 ohms speakers, or to specification, inaudible
hum level, ready for use; 8.\, gns. complete.
.P. 20 12-volt Battery and A.C. Mains Model, as
used by R.A.F., output as above; 12 gns.
.C.-20, in portable case, with Collard motor, Piezo
pick-up, ete., £14; C.P.20 ditto, £17/17.
50-WA’I‘T Output 8L6s, under 60-watt conditions,
€ with negative feed back, separate rectifiers for
anode screen and bias, with better than 4% regulation
level response, 20-25,000 cycles, excellent driver, driver
transformer, and output transformer matching 2-30
ohms impedance electronic mixing for mike and pick-
up, witk tone ccntrol, complete with valve and plugs:
£17/10.
OMPLETE in Case, with turntable, B.T.H. Piezo
pick-up and shielded microphone transformer;

£22/10.

(This advertisement continued on next page.}
AIC
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Our Apologies

to those friends interested
in our MOVING COIL
PICK-UP.

! Additional experiments
! intended to make its per-
formance so accurate that
it will never be superseded
have caused delays.

e D.C. Twin Dia-
phragm VOIGT
LOUDSPEAKER

A large choice of Valves is
given in this issue but the
only choice for a
LOUDSPEAKER is

for these can be

v o I G T ! home made.

Write for full details to:

VOIGT PATENTS LTD.
The Courts, Silverdale, London, S.E.26.
Telephone: SYDenham 6666.

Regd. Office: 22, Castle Street, London,

NARD

units cost from

£15 (ex works).
® Simple horns

E.C.1

WE  MANUFACTURE:

ROTARY CONVERTERS
DC/AC for operating P.A,

amplifiers, Radio Re-

ceivers, etc.

DC/DC ROTARY TRANS.
FORMERS, SMALL ALTERNATORS, SMALL
DC MOTORS, H.T. GENERATORS. MAINS
TRANSFORMERS up to [0 kuva.

PETROL
ELECTRIC generator sets up to 50 k.v.a. :
BATTERY CHARGERS for private and industrial use.
We can also handle generai
small engineering work.
Full details of any of the above upon request
CHAS. F. WARD
45, FARRINGDON ST., LONDON, E.C.4

Telephone: Holborn 9703.
Works: Bow, E.

We carry good stocks of

RAYTHEON - NATIONAL UNION -
PHILCO and TUNGSRAM

American Valves—as well as
TUNGSRAM-HIVAC and TRIOTRON
British Specifications.

Qur business is wholesale only ; our service covers

the country. Speedy clearance of traders' want lists
by C.0.D. post is our speciality.

Send your trade card for lists to-day—to

LEONARD HEYS, Faraday House,

36, Henry Street, BLACKPOOL, Lancs.

Wireless
World

PUBLIC ADDRESS

(This advertisement continued from previous page.)

8 -WATT Model, with negalive feed back; £25,
complete,
16)0 -WATT Model, with negative feed back; £40,
complete.
25 -VOLT 250 m.a. Full Wave Speaker, field
supply unit; 25/- with valve.

6. or 12-volt Car Battery Charger, 30/-; complete
in gauze case, 35/-.

7E are Compelled Through Rising Costs to Increase
our Prices by 10%.

A_LL P.A Accessories in Stock

SEE Our Display Advertisement on Edit. page 271.

; trade supplied.

ORTEXION,

L.td., 182, The Broadway, Wimbledon,
S.W.l9. 3 {8241

"Phone :  Lib.

VNEW MAINS EQUIPMENT

ORTEXTON Mains Traunsformers, chokes, eic., ate
7suppliefl to G.P.O, B.B.C, LPT.B,; why not
vou?

E are Compelled Through Rising Costs to Increase
our Prices by 107%

TORTEXION, Lid., }82 The Broadway, Wimbledon,
London, S.W.19. Telephone : Liberty 2814,
{8242

ALLVP()WER TRANSFORMERS, Ltd.—1irans
formers and chokes to specification, rewinds;
write tor quotation.—8a, Gladstone Rd., Wimbledon,
8.W.19. Liberty 3303. [8913

SHORT-WAVE EQUIPMENT

DL’\CO —Ultra low loss 8.W. components, receivers,
polystyrene insulation; send 2d. for catalogue —

Warwick Rd Clacton, Essex. [89¢€0
SNI fo Sbtort Wave Equipment; largest siocks in
the country; communication receivers; National
agents; American and British Valves, etc. ‘Bee adver-
tisement on page 4 —44, Holloway Head, Birming-
ham. {0531
I{\C One-valve Short-wave Receiver, famous
for aver 5 years, now available in kit form;
complete kit of precision components, accessories, full
instructions, 12/6, post 6d., no soldering necessary;
ptive folder fxee on lequesl“’x L. Bbu chus, 109,
Harnngton Rd., S.wW.8. {8881

NEW LOUD-SPEAKERS

BRAN D New Speakers.

SAVE Pounds. 1%d. stamp for list of British and
» American P.A. speakers. Example: P.A. speaker
with transformer, weight 21lb., incorporating curved
cone; 52/-
HALLENGER RADIO CORPORATION, 31,
Craven Terrace, London, W.2. Paddington 6492
{8789
B.\kFRS Brand New Surplus Speaker Bargains.
Every music lover interested im realistie repro-
duction should write for descriptive leaflet now.
£8 ONLY, usual price £16.—Brand new Corner
‘ Horn speaker, frequency range 30-12,000 cycles.
£3/15, usual price £9.—Brand new luiinite
baffle speaker, complete with cabinet,
19inx19in.x 18in., exceptional transient response.

L£3/1T/6 S i e e

speaker.

, usnal price £5.—Brand new super
£2 / 7 /6 quality triple cone permanent magnet
speaker, exceptional value.

SECURE One of These Exceptional Bargains Now.

AKERS BELHURST RADIO, 75,
South Croydon.

TRIPLE CONE CONVERSIONS

BAKLRQ Triple Cone Conversions Will Immensely
Improve Reproduction of Your Present Speaker.
The following is hpual of many unsolicited testi-
monials :—'* Enstone,” Lincoln Grove, Newcastle-u-
Lyme, Staffs. My speal\\.r arrived safely on Saturday
and has now been put into commission. The results
are fruly amazing, the bass register is reproduced faith-
fully whilst the upper irequency response is brilliant.
For a few shillings you have converted a speaker
scheduled for the scrap heap into ome worth pounds.
1 am indeed very satisfied.—W. E. Darby (Grad.
LEE.).
REE Descriptive Leaflet {from Bakers
Radio, 75, Sussex Rd., Scuth Croydon.

ROTARY CONVERTOR

Wanted

SEC()’\D -HAND Rotary Convertor for Radio,
ov, D.C., output 230v.
House, Lostock Gralam, Nortl;mch

Sussex Rd.,
(897

Selhurst
(8979

input
A.C.—Reobinsen, Holferd
{8982

Advertisements 33

The modern method
of acquiring the most
modern radio at a

L. R- s
modest monthly outlay

EASY
TERMS i

ARMSTRONG Model SS10
10-VALVE SUPERHET—STRAIGHT

ALL:WAVE
CHASSIS

Fully described in Armstrong advert., p. 34
Cash or COD. £13.4.0
Or 45,- with order and 10 monthly payments
of 23/

MODEL AW125PP—12-v 5-Band R-G
Chassis (12-550 continuous, 1,000-2,000 m.)
Cash or COD. £18. 15 .0
Or 78/« with order{and 8 monthly paynients

MODEL AW38-—8-v All-Wave Superhet
Cashor COD. £8. 16 . 6

Or 45/6 with order and 7 monthly payments
of -
WRITE for full specificalioé. Price Lists and Terms
for complete Armstrong range.

In addition we shall be glad to quote
for all other high-grade equipment,
such as Ambassador Chassis and
Receivers, Sound Sales Amplifiers,
Voigt Speakers, Haynes Radio, Avo-
Meters, and PORTABLE A.RP.
RECEIVERS.

¢ JOHN McCLURE o
FEEDER and TUNING UNITS

on convenient terms—
These excellent Feeder Units so favourably
reviewed and recommended by ‘‘ The Wireless
World  in March are now available from us
on our usual terms. For example :

TYPES ACF4 & UF4. Cashor C.0.D- £8.18.6
Or £1.8.6 with order and 8 monthly payments
of 20/-.

Full details of other Units en request.

©DRY SHAVERS on 14 DAYS' APPROVALe

against cash or on first instalment of 10/-. Should
the shaver be returned, 7/6 will be refunded.
VICEROY Non-electric - - £2.10.0
Or 10;- with order and 6 monthly payments of 7/2.
SHAVEMASTER Electric - - £4. 4.0
Or 10;- with order and 8 monthly payments of 10/-.
@ ELECTRICAL APPLIANCES @
Fires, Yacuum Cleaners, Clocks, Irons, Fans are

all available on our convenient terms.
Write TO-DAY for illustrated details.

Evacuation address:

Est. 1925

lommn Rapio SuppLY CompANY

* Winden,” Ardingly Road, Baicombé, Sussex
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CABINETS

CABINET for Every Radio Purpose.

URPLUS Cabinets from Noted Makers Under Cost
of Manufacture.
UNDR!LLED Table,
cabinets; from 4/6.
ADIOGRAM Cabinets; from 30/-

I NSPECTION Invited.

II L. SMITH and Co., Ltd.,
W.2  Tel.: Pad. 5891,
HALLENGER RADIO CORPORATION for the
finest obtainable cabinets, table, Console and
radiogram; also record-changers at £5/11; send 1%d.
stamp for list '* illustrated.”—Challenger 'Radio Cor-
poration, 31, Craven Terrace, London, W.2. Padding-
toa 6492. {8790

RECORDING EQUIPMENT

RESTO Junior Recorder, shop soiled, £45; 10in,
D.S. Acetate discs, 2/-; 12in., 3/-; polmhed cut-

ting needles, 1/3 each —A.(.8, Radio, 46, Widmore
Road, Bromley. (8973

DYNAMOS, MOTORS, ETC.

LL Types of Rotary Converters, electric motors,
battery chargers, petrol-elentru, generator sets,
ete., in stock, new and second-hand.
.C. D.C. Conversxon Units for Operating D.C. Re-
ceivers from A.C. Mains, 100 watis output, £2/10;
150 watts output, £3/10.
ARD, 4s, Farringdon St., London, E.C.4. Tel.:
Holborn 9703. (o518

Wanted

HILIPS Tubular Vibrator Converter,
condition.~Kinz, 66, Harcourt Ave,

E.12.
VALVES

LI Types of American Tubes in Stock of Impex
and Arcturus makes at competitive prices,

E Can Also Supply a Full Range of Guaranteed

Replacement  Valves for Any British non-ring,

Amencan or Continental type at an appreciably lower

console and loudspeake}

289, Edgware Rd.,
[0485

price and
London,
[8871

SI-,. D for Lists of These, and also electrolytic con-
densers, line cords, resistances, ete.
ARD, 46, Farringdon St., London, E.C.4.
Te! H "Holborn 9703 [0452
ETROPOLITAN RADIO SERVICE.—American
valves, in all types, trade supplied,—1021, Finch-
ley Rd., N.W.11, Speedwell 3000, [04

TEST EQUIPMENT

KITS.»A‘C‘/D‘C. multimeters,
valve voltmeters, bridges, etc.,
components,

QIGNAL Generator Kit Available Shortly, 6 to 3,000
w3 metres; stamp for lists.—L. A. Vlachchlartggg$
Co.,

Strathyre.
METERS, ETC.

HERMAL Ammeters, super qua.hty, Ferranti, 0-1a.,
2in. dial, H.F., A.C, D.C.; als6 M. coil
vms., 0-40v. and ammeters, etc . all new; 12/6 each.—
Rose, 25, Bower Av,, Norbury, Hazel Grove Stock-
port. (8969

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS,
REMIER RADIO.

LEASE 8ee Our
page 5.
OUTHERN RADIO'S Bargains.

circuit analysers,
and associated

Displayed Advertisement on
{o4ss
LL Guaranteed; postage exira.
5/_ Parcel of Useful Components,
densers, resistances, volume controls,
cirenits, etc., value 25/-; 5/- per parcel,
1"‘/_.~Service man’s component kit; electrolytic
[4) condensers, volume controls, resistances,
tr‘bulnr, mica, paper conlensers, valve holders, etc.,
120 articles, contained in strong carvying case, 9in. X
7in.x 7in.; 15/ the kit,
-.—100 wire end resistances, assorted capacities,
Yy and 1 watt; 5/- per 100.
RMOND ILoud Speaker Units, 2/6; Westectors,
type W2, 2/8; Crystal Detectors, 2/-; Lrys’tals,
6d.; Marcoai V24 Valves, 94,
2/ ~Tool or mntwment carrying cases, ex Gov-
ernment_stock: wood, 9in.x7in.x7in.; 2/-

OUTHERN RADIO, 46, Lisle st., London, W.C.
Gerrard 6653 8904

OULPHONE RADIO, Grimshaw Lane, Ormskirk,—
Collaro  induetion gramophone motors
turntable, 27/6; radiogram units, 45/-; Rola G12
energised spoakers mth transformers, 52/6; G12
M., 65/-; American valves, guaranteed, standard
types, 4/6; Octal, 5/6; crystal pick-ups, 22/6; bat-
tery AC/DC portables, 5.valve superhet, £6/5;
Plessey 848 tubulars, 525 volt, 2/9; get our quota-
tion for R.G.D., Ferguson, GBC Decea, K.B.; stamp
for list. {8963

comprising con-
wire,

Vireless
World

.G, @ “LESDIX ” TUNGAR CHARGERS.
Two models of these famous sets. One for 70 volts 6 amps. with
meters and controls, etc., will handle 100 cells a day, §7

17,
Another fine Tungar for two 5 amp. circuits with meters and va{ﬂall)?e
volt controls, 70 volts 10 amps., for 200 cells, bargain, £12/15.
WESTINGHOUSE METAL mm. 200/250 v.  A.C./D.C.
Bingla cireuit, wall type, 9in. x 10in. x 1lin.

. AC. for DG 100 v. at 500 m/a.

12in. X 19in A.C. mains to D.C. 40 \olts
3 amps., !or 40 radio cells, guaranteed,
£7/7/6. Similar one for car battery charg-
ing, 15 volts 6 amps., D.C. output, %/17/6
Fine model also for A. i
output of 280 volts 250 f
50-volt circuits each of 750 m,a D from
A.C. mains, i3 another bargain at £6,
RECTIFIER UNITS ONLY. W esﬁnghowse Metal Rectifier Units,
110 volts .75 amaps., 35/-. 55 volts 1.5 amp., 37/6. 20 volts 3 amps.,
40/-. 9 volts 2 ampa 26/
DAVENSET AS.C.4, 4-circuit charger for up to 80 cells. List
Price, £32. Four sets of Auto-charge regulators and indications on
panel with switch volt control. Four circuits of } amp., 1 amp.,
2 amps., and 2 amps. or three of 1 amp., 2 amps, and 24 amps., or
one of 50 volts 6 amps. Fine steel clad set, complete in details that
will uickly earn its cost,
AC/D.0. DAVENSET, Type G.C. House, Garage Wall Type
Charge ex' ‘s circuite, output D.C. 25 volts 6 amps. Trans. tapped for
15 volt, 20 volt, 25 ‘volt. Two independent: circuits, max. cell Lapauty

o cells, £6/5.

1; Sy Model 1087, with valve for 24 volts 10 amps. Steel case,

PHILIPS * Three in One ” for 36 cells, with valve, 3 circuits, £6/10.
D.C. CHARGING OFF D.C, MAINS. £14. Davenset DC2 steel-
cased 200/250 volt charger, large meters, wheel controls 2 circuits,
1 amp. and 3 amps., as new. Rale Price. £5/10. Charging resist-
ances, all sizes in stock. Btate load required.
230/230 volts MAINS CONVERSION UNITS. For operating D.C.
from A.C, mains screened and filtered, 120 watts output, £2/10.
D.C. ROTARY CHARGERS, 3 hp. 220 volt D.C. motor, 6 volt
250 amp. dynamo, £16. 200 volt motor, 25 volts 8 amps. dynamo,
£4. Motor 220 volts, 8 voits, 50 amps. dynamo, £6/10. And
others up to 8 kW,

A.C. ROTARY CHARGERS, 3-phase motor, 200 volt to D.C.
Dynamo 8 volts 15 amps,, £4/17/6. R.C.A. 3- 52 motor, 220 volts,
coupled to D.C. dynamo, 500 voits 200 m/a., £5/10. Single-phase
to D.C., Higgs 230 volt A.C. motor coupled to D.C. dynamo, 8 volts
16 ampe., £5/10. B.T.H., ditto, 1} h.p. motor, with starter on bed
with 15 volt 30 amp. dynamo, £7/10.

300-CELL CRYPTO MOTOR-GEN. SET. For 220 volt A.C.
mains, for ra.dio cell circuits and ten 12 volt 10 amp. car batteries
D.C. output, £32.
Ask for List “ L‘W" of Charging Dynamos, hundreds in stock,
UCAS FIELD SIGNAL LAMPS .. £3/10

HIGH RESISTANCE AND
finest always is the adjustable Browns A
Reed Phone aluminium swivel headband,
4,000 ohms, 35/6. 1,500 ohms, 21/6.
120 ohms, 17,6, Cords, 1/6. Various
Makes. Second-hand Headphones, in
. good order, 2,000 obms and 4,000 ohms,
b/-, 6/6 and 7/6, with cords. Western
Electrie, 2,000 ohms, 4/6.
LR. SOLO PHONES, The extra receiver
you want on your phone line. For use
with buzzer morse. A circuit tester with a
pocket cell. Single Earpiece, 40 ohms, .
metal hook loop, with oord 1/ Dltto.
D.3 60 ohme, with 1
1,000 ohms, with cord, 24- 2000 ohms
harpxece with cord , 2/ 6
LR. DOUBLE HEADPHONES. Pilot
Signallers, 120 ohm Phones. All leather
headbands with slide adjustment echin
strap and 4ft. cord. Comfortable, 3;6.
Sullivan 120 obms, nlummium headbands,
8/9. Cords, 1/8 ex
PORTABLE LESDIX " THREE-VALVE AMPLIFIER, for mike
or pick-up, operated from A.C. or D
0 volt mains. Undistorted outp
3 watt. £8/10. Complete with Dance Band
Mike, Transformer, Vol. Control and Valves,
£11/10. Size 9} x7x 54in, 200/250 v. A.C.
or D.C, mains, N.E. 10, WATT in steel case
with valves as flins,, £10, A few soiled and
portable other amplifiers che Portable Midget Deaf Aid Amplifiers,
with Mike and Earphones,
RELAYS. Ultra-sensitive moving eoil Relay, 1,000 ohms, coil closes
circuit on 50 micro-amps., 60/- 2,600 ohms, 5 mfa. lightweight
magnetic Relay, 10/6.
CIRCUIT BREAKER RELAYS, from 10/-.

Charging relays wound

shunt and series, Lucas 12 volt 6 amps., 10/6.
l‘AV ditto, with voltage regulator, 15/-. D80
lu}s for automatic remote control. And a

xmmer of other types, See Relay Leaflet.
PHOTO CELLS. R.C.A. Caesium Vacuum,
£5 list, for 285, -Photonic photo-cells
generate E.M.F. under light, 1}in, by fin., 22/6.
Dise Selenium Cells, light to dark resistance,
ldeO lﬁmunted in bakelmdcaseios(/as In
rass housing, superior model /6.
CATHODE TUBE. New, 8in. screen, Ediswan, £3/10.
ELECTRIC VERNORS, centrifugal control, 1,500 r.p.m., contacts,
brushes, slip rings for auto. speed regulation, 7/6.
H.T. BATTERY SUPERSEDERS,
85 v, at 6 mfa. for H.T. from your
2-volt battery, no H.T. baiteries.
7in, x 43in. %3in, Bakelite finish,
Vibrator and Metal Rectitier, by
8. G. Brown, Sale, 37/6. Ful
guarantee. Type 8, for la
Can be supplied for either
4-volt or 8-volt battery. Mo
output D.C. 120 velt, 10
135 volt, 20 m/a., 3 taps, 70,

£pin, 10/~
Our Latest Bargain List “ W.”

ELECTRADIX RADIOS

U Clecteade

' BATTERY %

ta ps, 85/-.  Model 20, output D.C.
VIBRATORS, 6/12 volt car type,

Free.

218, UPPER THAMES STREET, LONDON, E.C4.
S Telephone: Central 46]] s

May, 1040.

COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

YALL'S RADIO, 280, ngh Holborn, London,
W.C.1, offer 1ew goods post {ree.
Celestion, suitable Ekco

ELLIPI‘ICAL Speakers,

replacements, 750 ohms,

speech 25 ohms, new, handle 8
120 m.a.; 3/9 each to clear,

ERRANTI Air Core Type Tuning Coils, trans-

former wound, can be used as band pass, tuned

grid with 1eaction, chassis type; three for 2,6, with

coil connections.
.M.C. 0.5 mif. Paper Tubular Condensers, N.I.,
400v.,, D.C working, 3 for 1/3; Erie 30 ohm
n-watt resistances, 1/3 dozen; Erie 1,500 2-watt re-
:;15\‘,&111598, 4 for 1/3; 600 ohm’ wire \\ound 3 watt, 4
or
HIMBLE Top Caps, 24 for 1/3; Cornel Dubilier
mica 0.001, 0.002, 0.003, 1/3 dozen; 9-pin
plugs, with cap and socket 2 for 1/6; Octal top caps,
with hood and screened Ie&d a for 17 ; Octal wafer,

transformers,
carry up to

less
watts,

V.H, 3 1/3
ATOR 5,000 ohm Pots, with switch, 1/3; Sator
10,000 ohm broad base, without switch, 1/3;

Centralab 11,000 ohm short spindle, less switch, 2
for 1/3; Eplqchc (reduction) drives, 2 for 1/3.
LE“TRULYTICS—-P!es&y or T.C.C. 30x8x2 at
300v. working, 1/6 each, 12/- doz.; 25 mf.x25v,,
2 for 1/6; T.C.C. 8 mf. web type 802 uprigat cans,
440v, workmg, 460v. surge, 1/9 each, 15/9 dozen.
OLUME Controls.—1, meg., with switch, Morgan-
ite Stackpole, ex KB 1/9 each; Murphy type
, with D P. switch, 1/9 Sater 15 mez., D.P.
switch, 1/6.
AGNAVOX 2,000 ohm 8in. speakers with pen-
tode transformcr, 7/-; R. & A. 2,500 ohm 8in.
speakers, pentode trans., 7/-; Plessey 6,500 ohm
speaker& Pentode trans., 6/6.
PEAKERS.—Pairs elliptical cone M.C. speakers,
Plessey and R. & A., ex Philco, push-pull pen-
tode transformer, fields 325 chm for smoother, 8,600
ohm as bleeder, ha.ndle 10-15 watt, 10/9 pair.
OLDTONE Mains H.F. Cht)keﬂ 120 watt, 2 for
1/6; Plessey midget semi screened twin gangs,
2/9; Plessey twin gangs, screened, with trimmers, 2/6
MERICAN Type 2v. Valves (1A4 1B4 2101),
sets three, VM/HF/Pen., HF/ Pen ., and 1% wam
output pentode, with valve base cin:ui(; and details,
4- and 5-pin, with top grids, 5/9 set three; valve
holders, chassis, to suit, [lll‘@b for ninepence.
AMPLIFIER Kit Parts for 12-watt outpuf, single
6L6 output, V.H., ete., mounted on chassis, 107,
complete with four valves, pair Celestion elliptical
speakers, resistances, condensers, tone and volume con-
trols, and comprehensive circuit, 3 stage high gain,

iul}(}j/ tested, for A.C. 200-250 \olts 45/6, carriage
paid.
EST Known Make, 1 waft, colour coded carbon
resistances, 20 sizes, as ordered; 2/6 dozen; 1

watt type, 2/- dozen
ATOR 1,500v. Test Tubular Condensers, assorted,
equal numbers, 0.0002-3-5, 0.001, 0.03, 0.05,
0.002-3, mica; all at 50 for 2/6.
SSORTED Resistances, 50 for 2/6; 1 watt carbon,
U.S.A. make, reasonable assortment given, sizes
approx. 450-12,000-17-60-70-90-120 thousand ohms,
PAKOLIN Strip for Group Boards, ete. 2lzin. wide,
3ft. for 1/3%; Centralab lj-meg. and 50,000 ohm
pots, with switch, long spindles, 6.
UL’I‘R& Type Bro\m Krnchs, octangle, plain arrow,
., 1/9 dozen, 8/6 gross assoried, 10,6 gross
plain or arrow.
MALL Iron Core Coils, made by Varley, aerial and
oszillator, 4685 k/e, 2;6 pair, with coil connec-
tions for straight type gang.
ERRANTI Wire Wound 2!, watt Resistances, with
metal end caps, tubular, sizes 3,000, 4,000, 6,000,
8,000. 35,000; four for 1/3.
LIX Valve Holders 4- and 5- and 7-pin,
and oblong. 1/3 dozen; chassis types, 4- and
and 7-pin, round type, with cover, 2/6 dozen.
RE‘( Type Switches, 4B, 2P, 4w., with shorting
plates on 5 ewitehe 2/6, 4B, 2P, 3w, 1/6;
4P 3w., 1/3; screens, 325x33%, 5 for 1/3.
PL SEY’ Sgang Fully bcrpened Straight Type
Conden:ers, with top trimmers, 2/9; Plessey 3-
gang straight typs, all wave, ceramic msulatura with
SM cord drive, antimicro feet, 2/9. {8953

square
5-

AINS RADIO DEVELOPMENT COMPANY'S

Super Service; immediate delivery; carriage paid
or_c.o.d.—Telephone Tudor 4046. Stamp for list 235
RIE Unused Resistors, 1 watt, all sizes, 41. each,
5/6 dozen; 2-watt, 7d4.
TC . Card Case Electrolytics, 600v. surge, 8x8
mid., 3/6; B.I.C. metal can dry, 8 mid., 550v.,
2/9; 80 mfd '50v., tubular, 1/9.
UBULAR Conden-er: unuse«l wire ends, best
make, 400v. working, 0.0001 mid. to 0.1 mid.,
5d.; 0.25, 0.5 mid., 8d.
S.P., nnused marked and colour-coded resistors,

Y% and 1 “att ten useful sizes in each parcel of
20 resnstors, for 1/- only,
LIX Unused Chassis Valve-holders, 5-pin, 4d.; all
American sizes, 6d.; Pclar midget three-gang
superhet, 2/-.
ENTRALAB Unused Latest Potentiometers, lopg
standard spindle, all sizes, 2/3; with switch,

2/8

DUBILIER Unused Mica Condemers, mldgﬁb tags,
0.00005 to 0.0005 mid., 3d. each, 2/6 dozen.
AINS RADIO DEVELOPMENT Co., 52a, Church
Crescent, Muswell Hill, London, 'N.10. 'Fudor

4046. (8968
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COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, ETC.
R.

RAPIO CLEARANCE, Lid,

()3 High Holborn, W.C.1. 'Phone: Holborn 4631.

OMPLETE Kit of Parts to Build Lissen Hi O Bat-
tery Shortwave Receiver, 5-91 metres switched;
b;and new goods, bhoxed, with circuit and instruc-
tions, listed £4/15; our price, £1/19/11, less valves.

LL-WAVE Superhet Chassis, 5-valve A.(C.; latest
Mullard valves, T.H.4B., V.P 4B., T.D.D.4, Pen.
A.4, LW., 4-350v.; ranges, short wave, 16-48 metres;
med. wave, 200-560 metres; long wave, 800-2,200
metres; size of chassis, 14%in. long, 7%in. deep, hexght
overall 81 win., (ontroh tumng at side, volume on-off
© at side, wave change, provision for pick-up; complw—te
with valves and knobs, £4/17/6; special speaker, 1,500
ohms field, 10/6 each,

-F. Transformer, Lissen Hi Q., ratio 3.1, high grade,
boxed, list 6/-; our price 2/3 each.

I -F. Choke, Lissen Hi Q, compact disc type, with
feet, boxed, list 2/6; our price 6d. each.

U LTRA Short and Short Wave Choke, Lissen Hi. Q.,

inductance 100 microhenries, boxed list 2/-; our
price 1/- each.

ULTRA Short and Short Wave Double Wound Low
Resistance Choke, Lissen Hi Q., resistance less
than 0.05 ohms, boxed list 2/6; our price 1/3 each.

LOW Loss Ceramic Valve Holders, Lissen Hi Q. base-
board and chassis, 5- and 7pm 10d. and 1/-
each
1(“[’\1 AL Dial and Slow Motion Drive, Lissen Hi
., finest short wave dial made, hour ‘and minute
hand lype, divided into 1,000 divisions, list 12/6; our
price 5/11 each.
MANSBRIDGE Type Coundensers, Lissen Hi Q., 250
D.C. working, mouldei case with feet, 0.1 mfd.
and 1 mid.; 6d. each
OI'ARY Coil Umt Lissen Hi Q., four band, from
4.8-91 metres, can be selected bv a turn of the
knob, with circuit, boxed, list 15/6; our price 6/11.
I OW Loss Short Wave Variable Condensers, Ceramic
4 insulation brass vanes, Yissen Hi Q., minimum
capacity 5 micro-micro farads, two types, boxed, with
knobs; "160 m.mfd., list 7/6, our price 3/6 each; 20
m.mtd,, list 5/8, our price 2/11 sach.
1\ ICA Condensers, Lissea, new, boxed, all useful
sizes, our selection; 1/3 per dozen,
PEAKER Cabinets, finished black rexine, uxcular
face, metal anle size 8lLin. x9hin.x4l,in.; 4/6

5CRLENLD 3-way Flexible, 4 yards for 1/6.

MED[UM and Long Wave (oil Units, with valve

holders and sunlry resistances; 9d. each {no

cireuit),

]\, LXED Tubulars, wire ends, our selection; 2/6 per
<ozen.

4»PI‘I Baseboard Valveholders, Lissen; 2 for 3d.
4_1 L.F. Transtormers, Lissen, boxed; 2/6 each

ONE Speaker Unit, Lissen, complete with reed and
chuck, boxed; 1/- each.
PAGHETTE Resistances, Lissen, many useful sizes,
our selection; 1/3 dozen.
4-P1N Valve Adaptors, Lissen; 6d. each.

USH-PULL Switches, Lissen;
3.point, 6d. each.

ICE-KELLOGG Senior, 12in. moving ccil speakers,

20 watts, field 1,000 ohms, 11 ohms speech coil,

without speech transformer, 32/6 each; wilh trans-

former tapped. 3,000 ohms and 7,000 chms, 35/- each.

10-watt, 2,500 ohms energised speakers,

2-point, 4d. each;

IN
1 Grampion, heavy cast frame, 15/- each; with

heavy duty Pentode speech transformer, 17/6 each.
l IEAVY Duty Speech Transformers, Pentode match-
ing, 2/11 each; 2-gang straight condensers, Ples-
sey, 1/6 each: ditto 3-gang, 2/- each,
OLA P.M. Speakers, latest type 7itin. cone with
Pentode transformer, boxed; 14/6 each.
LOCK.FACED Dials, 5in.x3%in., with printed 3-
wave scale, ox-copper escutcheons and glass, 3/6
. each; ditto, iess escutclhieon, 2/6 each.
HORIZO\IT&L Dials, with plain scale, 7Vin.x31,in.
and pointer; 1y- each.
AINS Transtormer, Plessey, 350-0-350v., 90 m.a.,
, 2.5 amps,, 4v. 6 amps.; 8/6 each.
ILAMEN'I’ Transformers, input 200-250 volts, out-
put 4v. 4 amps., 4v. 6 amps.; 4/11 each.
AINS ‘transiormers, G.E.C. American windings,
350.0-350v., 65 m.a., 5 volts 2 amps, 6.3 volts
2.5 amps., suitable for replacements in G.E.C. models;
5/6 each.
AINS Transformers, Wearite; Type R.C.1, 250-0-
250v., 60 m.a., 4v. 2.5 amwps, 4v. 4 amps., 9/11
each; Tvpe R.C.2, 350-0-350v., 120 m.a., 4v. 2.5 amps,
4v, q amps., 12/6 each Tvpe R.C.3, 350-0-350v., 150
m.a., 4v, 2.5 amps, av. 2 amps, 4v 5 a.mps, 15/-
each Type R.C.4, 500-0-500v., 150 m.a, 4v. 2 amps,
av. 2 amps., 4v. 2.5 amps, 4v. 5.6 amps, 21/. each.

(This advt. continued in 37d column.)
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GALPINS

ELECTRICAL STORE
75, LEE HIGH ROAD, LEWISHAM,
LONDON, S.E.13

Telephone : LEE GREEN 5240,
Terms : Cash with Order
ALL GOODS SENT ON THREE DAYS
APPROVAL AGAINST CASH
EPOCH SUPER CINEMA MOVING COIL
SPEAKERS, 18 ‘I?Ch cone, 6 volt field, 15 ohm speech

coil, 35/« each,

PHILIPS MAINS TRANSFORMERS input  200/240
volts, output 4,000 volts 200 m/a., centre tapped also 2-1t
windings, 35/~ each, C/F.

MULTI-CONTACT RELAYS, EX.G.P.O., as used in
automatic exchange, condition as new, small size, suitable
for automatic tuning for press-button control, heavy
platinoid contacts, 2/6, post 3d.: 2 for 4/~, post 6d.; 3 for

«, post 6d.
VOLTAGE CHANGING TRANSFORMERS (Auto.
wound), 12 months’ guarantee, 100/110 to 200/240 volts or
vice versa, 250 watts, 21/~ ; 500 watts, 26/~; 750 watts,
2/6; 1,000 watts, 37/6; 1,500 watts, 50/~; 2,000 watts,

62/6.

HIGH VOLTAGE TRANSFORMERS for Television,

Neon, etc., 200/240 v. 50 cy. 1-ph. primary 5,000 and 7,000

vohs secondary, enclosed in petroleum)elly Size: 5§m X
Yin. X 4}in., 7/6 each, post 1/-. Ditto, skeleton type, 5/6,

post 9d. All brand new.

PAUL & GAMBRELL WHETSTONE 1 to 10,000

OHM RESISTANCE BOXES, in good condition, £5 eech

EVERETT EDGCUMBE ELECTROSTATIC VOLT-
METER, 8in. dial. 0 to 6,000 volts, in good condition, 55/,

post 2/,
MORSE TRANSMITTERS, perforator type, motor driven,
complete with motor, 100/200 volts D.C., in very good
condition, 70/~ each.
X-RAY TRANSFORMERS. All in good condition, fully
guaranteed 120 volts, 50 cy. 1-ph. input, 64,000 volts A
output, with winding for Coolidge Tube, £11 10s. Another,
same input, 80,000 volts 3 l:VA output, £14 10s. Another,
200/240-volt input, 4,000 volts 12 mja. output, £6. All
Carriage Forward.
TRUVOX PUBLIC ADDRESS HORN SPEAKER
UNITS, 15 ohm Speech Coil, 6 volt field, 15/~ each, post 1/6.
DYNAMOS, for charging or lighting, etc., all shunt
wound and fully guaranteed. 100-volt 10 amp., 4-pole,
00 r.p.m., 90/~ 3 50/75-volt 15 amp., 1,750 r.p.m., 4-pole,
90,’-; 30-volt 10 amp., ball bearings, |,500 r.p.m., 4~-pole,
70/~ ; 25-volt 8 amp., 1,750 r.p.m., 2-pole, ball-bearing,
37/6; 50/75-volt, 25 amp., 4-pole, 1,500 r.p.m., 110/-,
ELECTRIC LIGHT CHECK METERS, for sub-
lettings, garages, etc. 200/250 volts, 50 cy. 1-ph., supply
, 10 or 20 amps., 6/~ each, post 1/-.
SAVAGE MAINS TRANSFORMERS, input 200/250
volts, output 50 volts at 6/8 amps., usful for arc lamps, etc.,
15/- each post I/-—.
STUART TURNER 2} hp. PORTABLE ENGINE,
petrol, flat twin, air cooled, with all tes, in
good condition, £7 10s., c
EVERSHED RECORDING AMPMETERS 20 amps.
., in good condition, 55/=, C/F.
PORTABLE LIGHTING ENGINES, 2% twin Douglas,
special, air cooling, complete with all fittings, including petrol
tanks, etc., fully ‘protected, condition as new, £10, C/F.
SILVERTOWN HORIZONTAL GALVANOMETERS,
jewelled movements, 5/« each, post 6d.
EX-G.P.O. GLASS TOP RELAYS Type B. Usefu! as
Keying Relays, 5/ each, post 6d.
.C.C. 2, ELECTROLYT[C CONDENSERS,
50-volt working (brand new). 5/« each. post
STANDARD TELEPHONE BELL WIRE, all brand new,
150-vd. coils, twin"22 gauge, 4/=, post 9d. ; 250-yd. coils,
;male 18 ga;ge, 4/, post 1/-: 300-yd. coils, single 22 gauge,
MOVING COIL MOVEMENTS, complete in case with
pointer, very low m/a., full deflections, 2%in. dia., 5/~,
post 6d. ; 4in. dia., 6/, post 9d. ; and 6in. scale, 7= each,
post 9d.
MAINS TRANSFORMERS, 200/250 volts input, 12 and
24 volts at 4/6 amps. output, smtable for model trains,
etc., 15/« each, post 1/-.
MAINS POWER PACK, consisting of 2x20 Hy chokes
and 2%X2 mf. condensers, 3/=, P/F. )
D.C. to D.C. ROTARY CONVERTORS, 200/240 volts
input, 14 volts 12 amps. output, useful to garages for
accumulator charging, 35/~ each, C/F.
D.C. MOTORS, % h,p., 4,000 r.p.m., double ended shalt,
useful for polishing, grmdmg, etc., in good condition, 35/=,C/F.
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(This advt. continued from 1st column.)
ALL the Above C/T Windings.

TYPE R.C.5, 100-watt Auto transformer, 100 110v.-
200-250v., reversible, 12/6 each; type R.C.B., 350-0-
350v., 80 m.a., Sv, 2 amps, 6.3v. 5 amps., 6[11 each.

ALL Transformers 200-250v., tapped primaries.

CHASSIS Mounting Valve Holders, American, 4-, 5-,
6. and 7-pin, 4d, each; Octals, 6d. each; Loctals,
10d. each; 7-pin English type, 3d. each.
OLAR N.8.F. 1-watt Resistances, 4d. each, 3/9
dozen; all sizes up to 2 meg.

“VEARH‘E 110 k/¢ LF. Transformers; 1/- each.

OLUME (ontrols, America® C.T.S., finest made,
divided spindles, length 2l4in., with switch; 2,000,
5,000, 10,000, 25,000, 100,000, 250 000, 500, 000 and
1 meg., 2/6 each; wire wound 5watt (leas switeh)
2080 5,000, 10,000, 20,000, and 25,000 ohms; 2/-
each.

2 BHD Cﬁ.n Type Electrolytics 450 volt working;
B .I. Wire-end Type Bxas Electrolyties; 50 mid., 12
volts, 1/6 each; 50 mid., 50 volts, 2/- each.

UBULAR Wireend Non-inductive Paper Con-
densers, all sizes up to 0.1; 5d. each, 4/9 dozen.
ENERGISED Speakers, Plessey 6in. cone, 1,500 ohms
field; 5/11 each.
B‘\TTERY Qutput Pentode Valves, well-known
make; 3/11 each.
B’\’I‘TERY Double Diode Trxode well-known make;
3/6 each.

OTARY Conveiters, 6- and 12-volt, D.C. input,
cutput 240v. 40 m.a., complete with smoetnmf’
and suppression; state voltage when ordering; to clear,
15/- each.
AYTHEON First Grade Valves, largest stockists, all
types in stock, including Glass Series, Glass Octal
Series, Metal Series, Bantom Series, Single-ended Series
and_ resistance tubes; all at most competitive prices;
send for valve lists.
LL Orders Must Include Sufficient
Cover
OURS of Business: 9 a.m.6 p.m.
Saturdays 9 a.m.-1 p.m.

PLEASE Write Your Address in Block Letters.

Postage to

week-days;

RADIO CLEARANCE, Ltd., 63, High Hol_box'h,
London, W.C.1. 'Phone: Holborn 4631. [8949

VAUXHALL —Rola P.M. speakers, 8in., 14/9; 10Cin,,
18/6; Rola energised 1,500 ohm hp&ikers 8m,
12/6; 10in., 15/3.

VAUXHALL,—Roln. G12 P.M. speakers, 69/6; G12
energised, 55/-; all brand new with input trans-
former.

AUXHALL.—Collaro A.C. gramophone motors,

turntable, 30/-; Collaro A.C. motors with mag-

netic pick-up, complete, 52/6; Collaro A.C. motors,
with crystal pick-up, complete, 85/-..

‘TAUXHALL .—Flat hard sheet copper, 12x12m,

3/9; 12x24in., 6/6; 24x24in., 9/3; volume con.
trols, 21- with switch, 5/

AUXHALL —Modern pick-ups, volume control,
11/- and 18/9; Resinoil condensers, 4 mfd. 450v.
working, 3/9.
AUXHALI .—Efectrolytic condensers, 50 mid. 50v,,
1/9: 50 mfd 12v., 1/6; 0.1 mid. 350v., 3d.;
8 mid 550v., metal can, 3/-.
AUXHALL.—Cardboard case electrolytics, 8 mid.
500v. 2/-; 8 plus 8 mid., 3/6; 6 plus 4 mid.,

350v., 1/9; Polar Q.J ©€.0002 mid '8.W. conden:.ers ;
/-

VAUXHALL —Bar-type condensers, straight 0.0005
mfd., 2-gang, 6/6; 3-gang, 8/6; Fallvision drives,
6/-; domestic

records, supplied.

A FEW Magnavox Loud-speakers Available.

electrical apphantea, gramophuue

VAI'XHALL UTILITIES, 163a, Strand, London,
W.C.2. Write for free list. [985

LONDON CENTRAL RADIO STORES,
23 Lisle St., W.C.2. Gerrard 2969.

SPAR’I‘AN 5.valve Press Button Radio, any 7 sta-

tions on press button, walnut cabinet, provision
for pxck up and extension speakur 4 watts output with
negative feed back, multisstage superhet, A AV, for
A.C. mains only, guamnteed perfect reception, 60 only;
original price £9/19/6, our price £4/5, carriage paid.

SEE Last Month's Issue for Other Bargains.

ONDON CENTRAL RADIO STORES, 23, Lisle
St., W.C.2. Gerrard 2969. (8986

o,
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COMPONENTS—SECOND-HAND,
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5/_ Only.—Bargain parcel comprising speaker cabi-
net, drilled steel chassis, condens resist-
ances, and many other uselul components, worth 35/-
limited .number; postage 1/-.—~Bakers Selhurst Radl(),
75, Sussex Rd., South Croydon. {8980

Wanted

1\, ICRION Coils, Straight Six, AFSC, AFSCS.—Box
2502, ¢/0 The Wireless World. {8984
ARLEY B.P.115, B.P.96, coils or <umldr, cheap.
—8902, Rays, Cecil (,ourt W.C (8977
"(V NTED, Polar Midget 4-gang condemer and V.P,
horizontal drive dial.—Rowley, 35, Shepherds
Way, Rickmansworth, Herts. [8959
ARDS, memos, biltheads; 1,000, 5/9; samples.—

“ B, Tices, 11 Oakland; (.-rove, London \[?\/1524

IWVLRY Radio Dealer Who is Not a Regular Reader
4 of “T'he Wireless and Electrical Trader” should
send his trade card at once for a spec]men copy and
full details of the ' Trader " Services. * The Wireless
and Electrical Trader ” has the widest infiuence, the
largest weekly circulation, and is read by all the lead-

ing manufacturers and traders, Trade only, 15/- per
annuni, post free. Published at Dorset Hous:, Stam.
ford St., London, S.E.1. {0615

REPAIRS AND SERVICE

CUA!? ANTEED Repairs, any transformers,
motor armature, converter, dynamo, etec.; keenest
prices, immediate quotation, prompt dependable ser-
vice.—See below.
I TP, (LONDON TRANSFORMER PRODUCTS,
- Ltd.), Willesden, N.W.10. Willesden 6486 (3
lines). {6892
MAINS Iy x ormer Service, repairs, rewinds, or
constraction to specification of any type, com-
petitive prices and prompt service.—Sturdy Electric
(,o, Dipton, Newcastle-on-Tyne. [o:
SFRV]CE with a Smile."~—Repairers of all types
of British and American receivers; coil rewinds;
aertcan valves, spares, line cords,—F R.I Ltd., 22,
Howland St., W.1. Museum 5675. [8934
DPOC!I SPEAI&LR SERVICE.—~Repairs, genuine
replacement diaphragms for every model, 99s,
Pomino, Supercmema ete.—" R.E.C.8.” Crown B8t.,
Rcadm" "Phone: 2796, day or night, [8947
ETROPOLITAN RADIO SERVICE.—Guaranteed
repairs to American and British receivers;
American valves, service parts and rewinds; trade sup-
piied.—1021, hnchley Rd., NNW.1. Speedwell 3000.

choke,

n

[0435
VACUDM Cleaner Repairs.—Spares, brushes, bags,
belts, pipes, ete., for all makes; for sale, Hoover

£4/10; Eleutrolux, £4/4; Gobhn, 49/6; others 30/-;

all perfef-t guarantecd~— R.E.CS.," Crown St..
Reading. "Phone : 2796, [8948
1 EPAIRS to Moving Coil Speakers; cones/coils

fitted or rewound: fields altered or wound;

prices quoted, including eliminators; pick-ups and
speaker transformers rewound, 4/6; trade invited:
gunranteed satisfaction; prompt service.—L. 8, Repan
Works, 5. Balham (,vrove, London, 8.W.12, Battersea
1321, {0394
HALLENGER RAD}O CORPORATION.—Repairers

of British and American receivers to the trade;
fowest, prices with good workmanship; * service with
a guarantee ”’; also speakers, transformers, coils, ete.,
rewound.—Challenger Radio Corporation, 31, Craven
ferrace, lLancaster Gate, London, W.2. Paddington
6492 . . [8788

SITUATIONS VACANT

IR MINISTRY.—~Civilian Wireless Instructors
Required.

ACANCIES Exist for Civilian Wireless Instruetors

at the Electrical and Wireless Schools, Royal

Air Force. The commencing rate of pay is £4/5 a
week, inclusive, which may be increased to £4/10 a
week after a short period of satisfactory service. Can-
didates must be capable of lecturing and must have
a sound knowledge of electrical principles and their
application to radio and low-power electrical engineer-
ing. Applications should be addressed to the Under-
Secretary of State 8.5.d.), Air Ministry, Kingsway,
Ww.C.2, giving partxculars as to previous experience,
age, &e. Suitable candidates will be required to
appear before a Selection Board at the School for
interview and trade test, but may be reimbursed the
cost of third class travelling expenses for this purpose.
The test will include the giving of a lecture on any
subject which may be chosen by the candidate involv.
ing the principles of modern radio, Lecturing sequence
and style are most important. [0616

ADIOQ; assistant requiretl to take charge of cathode
heater and filament production; write, stating
age, experience, and salary required. ZBox 2109, ¢/o
The Wireless Weorld. [8958

ADIO Service Engineer, over 30 or otherwise

exempt from military service; write, stating age,
experience and wage required.—Abel a,ud Sons, Lid.,
9, Parade, Northampton. 896

Jhe Chassis Specialists

Wireless
World»

IMCCARTHY/||

THREE NEW RECEIVERS

available in Chassis form
or complete in Cabinet
for those who desire

lndwnduahty and Reliability
RS.640 - - - £9.17.6
P.P. 840 - - £12.12.0
PP.940 - - - £I5.15.0

Cabinets - - - from £1.10.6
Matched Speakers from £1. 5.0 #

Write for lilustrated Brochure giving
full details and specifications

H MGGARTHY LTn (Rececl:\;et“ asr;dsmrz!rn’ager)

Wyndham Works, Oldham Terrace, Acton, W
'Phone : ACOrn 4639

P S————

0PIN10NS from

students wheoe are taking
CANDLER
CODE COURSES

“1am now a Telegraphist in the Royal Navy . I find |
have greatly benefited from the course and it has been
put to the practical test much sooner and more thoroughly
than | had expected.”’——E.L.

‘1 am making very-good progress with the course which
is most interesting and clever, and | wish you every
success,” —C.W.

**{ think the Junior Code Course a very sound idea, and,
would commend it to anyone who is thinking of takmg
up any form of communication in the forces or govern-
ment service.”'—EM.C.

‘“ My CW is now better than ever it was and can manage
to take 16-17 w.p.m. Have just received lesson 5. If the
improvement continues at the present ratio, I'li be doing
30 w.p.m. by the time | get lesson 10,”"—W.G.

‘“{ have been making steady progress with the Course. 1
am now, with a little concentration, able to receive code
ata speed cf 20 to 22 w.p.m. My sending speed is about
10 w.p.m.’ .

Congratu‘a ions, and my very best wishes to the new
student, he is taking the right road to success.'’—D.R.

‘“ I am satisfied that your Course is good and if your advice
is followed faithfully the result must be a good trained
operator.”' —W.W.
For details of the Junior and Advanced Courses, see
advertisement on page |5, April issue. Better still,
fill in the Coupon and secure full particulars.

COUPON
$Please send Free Copy of the Candler ** Book of Facts ' §
*
$NAME ... 3
*
$ ADDRESS... .3
: H
& ettt er it et e s s e e b s b a s e saaan s e .
%P st Coupon in 3d. unsealed envelope wLondon Manager s
¢ CANDLER SYSTEM CO. (Room 55W), 12l, 3
: Kingsway, London, W.C. b
¢ Candler System Co., Asheville, North Carolina, US.A. ¢

May, 1940.

SITUATIONS VACANT

AIR MINISTRY.
DIRECTORATE of Signals (Civil Aviation).

PPLICATIONS are Invited for Appointracnts as
Civilian W/T, Operators at Air Ministry Civil
Aviation W/T. Stations. These appointments are of
a temporary nature in the f instance, but it may
be possible to absorb a proportion of tempumn posts
into the permanent establishment after the conclu-
sion of hostilities.
PPLICANTS, who should not be above 45 years of
age at the date of making the application, s 1d
preferably possess the Ist (Class Postmaster-Ge
Certificate or the Air Operator's Certificate in Wire-
less Telegraphy and have had experience i1 radio-
telephony, direction-finding and maintenan work.
Operators will be required vo serve at any Air Ministry
Civil Aviation station, as the needs of the service may
require. -
S»\IARY is at the Rate af 75’ a week for the First
Two Years, thereafter rising by annual incre-
ments for approved service te a maximum of 125/- &
week.
HE Noermal Hours of Duty are 45 a week, exclu-
sive of meal times, duy or nighi, or 180 in
periods of four weeks.

RRANGEMENTS Will be Made for 3Suitable
Cardidates to be Interviewed at Renfrew, Man-
chester, London or Bristol. Requests by p<\~hard for
forms of application should he addressed to the Under-
Secretary of State, Air Ministry (S.Le.}, Julian Rd.,

Bristol, 9, and should siate the town at which an
interview is desired. {8975
IRELESS Technical Instructors Required in

Army Units,
E’\IOLLKIE\'IS Pay 8.3 per day (7 days & week},
clothing, rations and accommodation, or, if this
cannot be provided, allowances at authorisec rates;
if married and otherwise eligible, family allowances
payable in respect of wife and children subject to
allotment from pay.
ANDIDATES Should Preferably be Under 35 and
Over 24, and

(A) Hold One of the Following Qualificaticns :—

RADUATESHIP of the
Engineers;

FI\AL {(Grade I11) Certificate of City and Guilds
Londen Institute Examination in Radio
Communication;
IGHER National
gineering;
ERTIFICATE of City and Guilds of
Institute in Radio Service Work;
OR Similar Qualifications;

ox
(B) Able to Pass an
Following Syllabus:—
URREXNT Electricity.~Properties of an <lectrie

current. Ohm's Law and its applications. Gal-
vanometers and measuring instruments. Electro-mag-

Institution of Electrical

Certificate in  Electrical En-

London

Examination on the

netism. Magnetic materials. Condactors, insulators
and dielectrics.
LTERNATING  Currents. — General principles.

Effects of Resistance, Inductance and Capacity.
Resonance.
RADIO.-—General character of a radio signal. Know-

ledge of valves and their simple applications.
General knowledge of tuning both transmitters and
receivers. i :

ATHEMATICS.—Knowledge of algebra and simple

trigonometry.

UITABLE Candidates Will be Interviewsd at

Local Centres and, if successful, will be appointed
Acting-Sergeant-Tradesmen. For those who are on the
Schedule of Reservel Occupations special arrangements
will be made to enable them to be enlisted.

APPLICATION Forms, obtainable by posteard from

the TUnder Secretary of State, War Office
(A.G.6.c.), Hobart House, Grosvenor Place, London,
S.W.1, to be lodged by 30th April, 1940. {8950

NGINEER or Physicist Wanted for Radio Labora-
tory in Midlands; also Laboratory Assistant, pre-
ferably -accustomed tcy radio- frequenq me‘xsuremn*nts—
Box 2004, c/o The Wireless World. (8937

XPERIENCED Instrument Makers Required, rate
1/8 to 2/- per hour for 46}4hr. week.—Apply
Employment Dept., Murphy Radlo Ltd.,, Welwyn
Garden City, or nearest Employment Exchang& (8828

SSISTANT Laboratory Engineer Required for
Modern Radio Factory.—Write giving full par-
ticulars of qualifications, past experience, age and
salary required, to Box 2098, ¢/o The Wireless World.
. fesss

ECHNICAL Assistant Required for Tesf Work on
Transformers and Rectifying Equipment, under
20.—Apply by letter only to General Manager. ¥. C.
Heayberd and Co., Ltd., 10, Finsbury St., F.‘([g'gsz

A1g



for PERFECT PORTABLE POWER

IAY, 1040,

)

MALLORY
VIBRAPACKS
& VIBRATORS

for all Supply Requirements.

Any Output Range up to 300 volts

at 100 .m/a from 6 or 12 volts.

Also 150.watts A.C. from 10 or
220 volts D.C.

3outof 4Vibratorsin usethrough-
out the World are Mallory made.

Ask for technical data from Concessionaires:

MASTERADIO Ltd,,

Vibrant Works, 193, Rickmansworth Road,
Watford Herts,
Telephone : Watford 9885,
Greeswood
\ \J S I1AJ
NGINEERIN(
D
PORTUNITIES

This  unique Handbook
shows the easy way to
set‘\ue A H 1.¢.E,

Mech.E..
AHIEE AM!AE'
L Y. W,

qualxﬂcat:ons

GUARANTEE—* NO PASS—
NO FEE.” Details are given of
over 150 Diploma Couraes in all

_branches of Civil, Mech., Elec., Motor
Aero Radio and T i Trac-
in; ildi t t, ete. Write
im‘ tlus euhghf,emng Handbook to-day, FREF and post free.

TISH INSTITUTE
ENGINEERING TECHNOLOQY
Shakespeare House,
17, 18, 19 Stratford Place, London, Ww.1

VALVE-
el HOLDERS

Valve - holders embodying
the perfect contact helically
slotted CLIX socket built
on laminated plastic or
Frequentite CERAMIC
plates —for ali standard
valves and all conditions
of service.

Air

CLIX

| BRITISH MECHANICAL PRODUCTIONS LTD. ‘

1, Church Road, Leatherhead, Surrey.

BOOKS on WIRELESS
. Write for complete list lo
* ILIFFE & SONS LTD,
Dorset House, Stamford St., London, S.£.1 w.w .

AT5

Wireless
World

SITUATIONS VACANT

ADIO Valve Works Require an Assistant Fore-
man; must have knowledge of radio valve as.
sembly and experience of supervision.—Apply. stating
salary required, to Cosmos Mig. £o., Ltd., Brimsdown,
Enfield. [8946

’\GI\EFR Operator, experienced on L.F. amplifier,
knowledge of communication equipment an ad-
vantage; must be 35-40 years; state salary required.—
Write, stating experience to Box 2503, ¢/o The Wire-
less World (

ADIO Valve Works.—Assistant foreman required
for test department; previous experience on
similar lines desirable.—~Apply, giving full particulars,
age, and salary required, to Cosmos Mig. Co., Ltd.,
Brimsdown, Enfield. {8945

R&DIO Engineer Required, to check and test oscil-
latory circuits and transmitter valves; man eor
woman ehglble, state full particulars, mdudmg know-
ledge and experience (if any) and salary required, to
Cosmos Mig. Co., Ltd.,, Brimsdown, Enfield. [8944

ADIG Testers Required, applicants must have had

technical training and experience of receiver ecir-
cuit trimming on factory preduction lines,—Apply
Employment Deptr., Murphy Radio, Ltd., Welwyn

Garden City, or nearest employment exchange. [8820

RLDP ARCH Engineer for Radio and Cathode Ray
Work Required; practical experience absolutely
essential, while mathematical ability will be an ad-
vantage.—Applicants should give fullest details of
training, experience, age, etc.,, to Box 2042, ¢/o Th,e
Wireless World. (89

UNIOR Radio Engineer {male or female) Reqmred
for Valve Test Department; write, stating tech-

nical training and experience, giving particulars of
knowledge and experience with radio receivers; give
full particulars. including age and salary required to
Cosmos Mig. Co., Lid., Brimsdown, Enfield. {8943

LECTRICAL ZEngineers with good knowledge of
telephone line transmission and/or line construc-
tion, required in connection with expansion of com-
munication  system  organisation; good  post-war
prospects.—Write Box 2504, c/o The Wireless World,
stating previous experience, qualifications and ~<\1Ar\
required, (8959
UNIOR Assistant Wanted for a Chemical Labora

L2 tory in Ea London Area; age about 18 years;
should have had some drawing office experience; able
to make electro chemical and chemical measurements;
excellent opportunity for selected applicant to study
the manufacturing process lor Electrolytic Clondensers.
-~Write, stating age, experience, and sdl:lr\’ xequmd
to Box 1997, ¢/o The Wircless World. {893¢@
ACANCIES Exist for Civililan Morse and Proce-
dure Instructors at the Electrical and Wireless
Schools, Royal Air Force, at an initial rate of pay
of £4/5 per week, increasing to £4/10 per week on
the satisfactory completion of a probationary period,
and thereafter by annual increments of 2/6 per week
to & maximum of £5 per week. Candidates must be
able to send and receive morse at not less than 25
w.p.m. and should have had experience of lecturing
and teaching, but consideration will be given to
others who- consider themselves capable. Applications
should be addressed to the Under Secretary of State,
Ministry (8.5.D.), London, W.C.2, giving full
particulars as to previous experience, age, etc. Can-
didates will be required to appear before a Selection
Board at the Schools for interview and test, but may
be reimbursed the cost of third-class locomation ex-
penses for this purpose. (8824

SITUATIONS WANTED

RADIO Engineer, 16 years’ experience developmnut
research servicing, requires progressive position
with go-ahead concern; London area.—Box 2501, c/o
The Wireless World., {8983

MORSE EQUIPMENT

[YULL Range of Transmitting Keys, practice sets,

oscillators, recorders and other radio Telegraph
apparatus, de:xgmd and manufactured by R.
McElroy, world champion telegraphist. Sole dl:ln\m
tors: Webb's Radio, 14 Soho Street, London, W.1.
‘Phone: Gervard 2089, 8768

PATENT AND TRADE MARK
AGENTS

EE and Co. (A. T. P, Gee, Mem. R.S.G.B., etc.),
X 51.52, Chancery Inne' I,ondon W.C.2, Holborn
4547-8. Handbook iree. (0001

TECHNICAL TRAINING

ARTIME Engineering Training with The T.1.G.B.
is Your Best Investment. Write to-day for Great
Free Guide, which shows how to qualify for
well-paid posts in aeronautical, automobile, chemical,
mechanical, electrical, telecommunications, ete.,
branches, and alone gives the regulations for
AMLRE., AMInst.C.E.,, AMIMechE., AMILEE,
AFRAeS, AMLChemE, C & G., ete., in which
emmmanona T.1.G.B. students have gamed 22 first
places.
HE TECHNOLOGICAL INSTITUTE OF GREAT
BRITAIN, 82, Temple Bar House, London, Ef 4
{Founded 1917.)

Advertisements
&
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TRHNSFORMERS

To obtain the best results
from the new Output Vaives
a properly designed and
built transformer is essential.

Postsicly®

DISTORTIONLESS
OUTPUT
TRANSFORMERS

12 w. PUSH-PULL TYPE
(any single ratio to order)

have proved time and again,

to be the best of their kind
on the market.

Each one is buiit under the
personal supervision of Mr.
Partridge and is guaranteed
to do the work for which it
is designed and to do it well,
Use these withe the modern
Output Valves and you will
have the most efficient
combination available,

The new theory upon which
our design is based was fully
described in the '* Wireless
Worid,”’ June 22nd, 20th,
July 6th and 13th, 1939.

Reprints of these articles
can be obtained post free
by sending the coupon direct
to Mr. Partridge.

*
COUPON

N. PARTRIDGE, B.Sc., A.M.LE.E,

King's Buildings, Dean Stanley St., London, S.W.I

Please send me free of charge a copy of the
reprmcs in accordance with your offer in
* Wireless World.”

the *

NAME .
ADDRESS,

W.W. 5[40
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IFYOUWANTTHEBEST SHORTWAVE SETS or COMPONENTS

GO TO YOUR DEALER
AND  INSIST ON

‘‘Eddystone '’ products are made for outstanding per-
formance. They are used by the Fighting Services—-have
been employed in ‘Arctic and Tropical Expeditions—in
fact whenever utter reliability and the highest efficiency
is essential ‘‘Eddystone'” is used. YOU, too,will obtain the
best results if you insist on *‘ Eddystone.”’ Do so to-day.

LONDON SERVICE : WEBB'S RADIO, 14, SOHO STREET, W.1, 58, VICTORIA ST., ST. ALBANS. BIRMINGHAM SERVICE : WEBB’S RADIO, 41, CARR’S LANE.

PATENTS

I'I‘ is Desired to Secure the Full Commercial De.
velopment in the United Kingdom of British
Patents Nos. 379,299 and 388,462, which relate. to
“ Improvements in and relating to Electrolytic C ’
either by "way of sale or the grant of Licenc
reasonable terms—IFor pariiculars apply Phillips
Chancery Lane, London, W.C.2.

specifications, or in accordance with our
standard list—of which we would be glad
to send you a copy.

ttord || W. BRYAN SAVAGE LTD.
Westmoreland RA.,London,N W 9.’ Phane: Colindale T131
BUSINESS & PROPERTY FOR

Mains Transformers to customers’ own |

TUITION

T, EARN Code the Candler Way: Baok of Facts.”
-4 free.—Candler System Co. (W.0.), 121, Kingsway,
London. {8966

D, ORSE Easily Tearnt by Grameophone Records by
ex-Service Instructor; ks from two words per
minute; also private tui
Pound Hill,

London.—Masters,
Crawley, Sussex, {8965

RACTICAL Postal Courses. radio television, test

SALE, TO BE LET, OR WANTED

“rPHE Wireless and Electrical Trader ” is an essen- E
tial part of the equipment of every Wireless
Prader; its pages reflect the very latest twrn of trade Q

events, and it is read by all the leading dealers and
manufactorers, for particulars of busmesses -offered or
wanted. By subscription, to the trade only, 15/- per
annum, post free.—8end your trade card for specimen
copy to Dorset House, Stamiord 8t., London, SE.1..

[OGIA
TUITION N
ADIO Training.—P.M.G, exams. and LEFE. Dip- RELIABLE AMPLIFICATION

P10 Mraining—PMG. exams and LEE The TRIX ELECTRICAL COMPANY LTD,
oma; prospectus free—echnical College, TWIL 1 g5, BolsoverSt., London, W.1. Euston 547

equipment design, trade-te ing for RALF.
posts, LP.R.E. and [.W.T. exar booklet free.—
Secretary, LLP.R.E., 3, Shirley Rd.,, London, W.4.

[8838

INSTRUCTION, ETC.

American Amateur Relay League

Iiandbook. L00 pages of up-to-theininute fech-
nical information. 7/- post free. 1940 JONES Hand-
book; approximately TCO pages Jealing with every
aspect of short-wave radic. 8.6 post free—Wehb's
Radio, 14, Scho St., London, W.1. 'Phone: Gerrard
2088. {8768

EBB'S Radio Map of the W nrld Enables You te
Locate Any Station Heatd. Size 40in by 30ins
2-colour heavy art paper, 4.6 Jdmited supply or

BOOKS,

EW Edition,

ADIO Officers -(Marine). P.M:G. Speeial Certificate;
free prospectus.— Marine School, South Shields.

. [8825 |} ) :
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linen, 10/6. Webb's Radio Globe, superb, 22in. full-
(-olour model. Radio prefixes. zones, ete, Heavy oxy-
dised mount. Post paid, 27.6.—Webb's Radio, 14,
Soho Street, London, W.I. Phone: Gerrard 2089.
[8767

THE INSTITUTE OF WIRELESS TECHNOLOGY

(Founded in 1925. Incorporated 1932)

PROFESSIONAL  MEMBERSHIP

f pr ! membership
are open to all quahf‘ed wireless engineers.
Fuss information, with syllabus, may be obtained from the
Assistant Secretary, Institute of Wireless Tecknelogy,
25, Firs Drive, Palmers Green, London, N.i3
"Phone: PALMERS (}RBEN 2413

B.T.S. TROPHY
RECEIVERS in Stock

WELLWORTH

STOCKISTS FOR:—EDDYSTONE, VARLEY, BULGIN, HEAYBERD, 8
T.C.C., DUBILIER, AVO, ROLA, CENTRALAB, ERIE, W. & B. fypeekers and ’
ERICSSON, SIGNAL (Keys), AMERICAN and all B.V.A, VALVES, Mrorhome

WITHY GROVE,

MANCHESTER, 4. -...5.4.155.
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