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RADIO
FREQUENCY
CABLES

We are fully engaged on war production
and are manufacturing all types of low
loss and low capacity cables for use at high
frequencies.
We shall be pleased to make available the
experience of our extensive research and
technical organisations in connection with
special cable problems directly related to
the war effort.

CALLENDER'S CABLE & CONSTRUCTION CO. LTD HAMILTON HOUSE, VICTORIA EMBANKMENT,E.C.4
All over the World
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Testing Instruments is striking testimony to their
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AVOMETER

outstanding versatility, precision and reliability.
_lit every sphere of electrical test work, on active
service and in industry, they are maintaining the
AV() "

reputation

for

dependable

accuracy,

hich is often used as a standard by whiods other
irunriiinents are judged.
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GENERATORS
We have the following generators avaiiable,
but re-conditioned and in good order :—
PIONEER

used

(
rotary)

Input 12 volts D.C.
Output 800 volts 150 mA D.C.

£6 10

0

El 10

o

E.D.C. (
rotary)
Input 6 volts D.C.
Output 150 volts 15 mA D.0

MORTLEY SPRAGUE
Input 5.5 volts D.C.
Output 503 volts 80 mA D.0

£5 0 0

law.

E.D.C. (
rotary)
Input 12 volts D.C.
Output 500 volts 250 mA D.C.

£7 10

0

(This is complete with filter)

ELECTRONIC (
Vibrator)
Input 6 volts D.C.
Output 110 volts 75 watts A.0 ....

ES

0 0

METERS
Dual reading 0/300 and 0 600 D.C. voltmeters, 1000
ohms per volt, standard size 2r flush mounting,
with external multiplier in shielded case. First grade
instruments by Ernest Turner Ltd.
A meter for
laboratory use or the discriminating experimenter
Price with individually calibrated and numbered
5 0

multiplier

RECTIFIERS
Westinghouse Rectifier W.6. High frequency halfwave detector. 36 volts R.M.S., 0.25 mA
Westinghouse

STATIC TWO-DIMENSIONAL
visual delineation of any recurrent

Rectifier H.1.

Half-wave.

S 0

3.5 volta
2 0

R.M.S. 10 mA

MOTOR TUNING

UNITS

Limited number of motor driven tuning assemblies
for press- button control, comprising I6v. A.C. motoigeared to drive disc with multi-station selector
contacts, driving 3-gang ceramic insulation .0005
condenser
£2 10

•

RELATIVE TIMING OF EVENTS
and other comparative measurements with extreme accuracy.
•
PHOTOGRAPHIC RECORDING
of transient phenomena.
•
SIMULTANEOUS INDICATION
of two variables on a common
time axis.
INDUSTRIAL INDICATING and TESTING afford increasing scope for the Cathode Ray Tube as the only
device with the above inherent features, of which the
last is unique in the Cossor DOUBLE BEAM Tube.
The Model 339 Cossor Oscillograph thus equipped
is invaluable on all problems of research, production
or operational testing, when the effect examined is
applied as a voltage. When recurrent the traces are
studied visually and when transient are recorded
photographically, using Model 427 camera.

A. C. COSSOR LTD.,
0

INSTRUMENT

DEPT.

Cossor House, London, N.5
'Phone : CANonbury 1234 (33 lines).
'Grams: Amplifiers Phone London.

14 Soho Street, Oxford Street,
London, W.I
Telephone : Gerrard 2089
We are available 9 a.m. till 6 p.m. for OFFICIAL business,
but please note our SHOP HOURS- 10 a.m. to 4 p.m.
(Saturdays 10 e.m. to 12 noon.)
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You've seen this type of Dubilier Capacitor
before, of course.
But its virtues have
become much clearer under the arduous demands of War.
These Dubilier Oil Immersed Paper Capacitors are tough— inside
and out. The containers are sheet metal, do u bl eseame d an d so ldered. Terminals are moulded bakelite or— fo r spec i
al
con diti ons
— high grade porcelain. They stand up cheerfu lly t
o hi g h altit u deand. intense cold, high humidity and tropical temperatures,
and what's more, to quick change from one set of conditions
to the other. Because of our long experience we can keep
size and weight down to the very minimum for any given rating.

The name is ... Dubilier
C.R.Cas
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INSTRUMENTS

SENSIT V

MIR

d

Specialising in the manufactu ring of robustly
constructed

sensitive

Moving

Coil

and

Rectifier instruments, we are regularly
supplying these with sensitivities as low
as 20 /LA full scale in both Moving Coil and
Rectifier Types.
These instruments are also available as
Thermocouple types as low as 1.25 mA
full

scale.

Spade

type

or

Knife

Edge

pointers and Mirror scales are available on
most instruments and illuminated dials can
be

supplied

on

Model

400

and

500

instruments.

Tayl or
elec trical

MODEL 200
2" SCALE

MODEL 400
4" SCALE

MODEL 250
2¡" SCALE

MODEL 250
2I" SCALE

DELIVERY FROM STOCK can be made for many ranges of
instruments against urgent priority orders.

inztrumenl.th d

Send your enquiries to your usual factor or drect to—

TAYLOR ELECTRICAL INSTRUMENTS LTD • 419-424
MONTROSE AVENUE,
TEL: SLOUGH 21381 (4 lines)
GRAMS

SLOUGH, BUCKS.
: " TAYLINS." SLOUGH.

HEWLETT-PACKARD

LABORATORY
INSTRUMENTS
FOR

SPEED

AND

ACCURACY

ELECTRONIC ENGINEERING
SERVICES LIMITED
24 Stanley Road

Heaton Moor

Stockport
SOLE BRITISH DISTRIBUTORS

r

AllASTItA*
SECTIONAL

RADIO

STEEL,

MASTS

Sena' for Cott:v/0,7u. Me.50
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ONE

IN

A THOUSAND

Ten years ago we introduced the first British-made low-loss ceramic.

To-day

the range of FREQUENTITE components covers more than a thousand
pieces of every shape and size.
With such a store of manufacturing experience we are able
to offer advice backed by practical knowledge on your insulation problem.

Please consult us before you finalize your design.

STEATITE & PORCELAIN PRODUCTS LIMITED
Head Office:

Stourport-on-Severn,

Worcs.

Telephone:

Stourport

111.

Telegrams:

Steatain,

Stourport.
s.P.1-
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HIS Waterproof Loudspeaker is
specially suitable for Ships at sea, Railway Stations, Plating Shops, Foundries,
etc., where high humidity and corrosive
atmospheres preclude the use of ordinary
P.A. Units.
TYPE No.:

INDUSTRIAL No. 5

Impedance: 7,000 ohms, Depth: 41'. Dia. 81'.
tapped 5,000 and 8,000. Rating: 21 watts
peak A.C.
Retail price £ 3. 10 .
Delivery

against

contract No. only.

GOODMRS

ANDUSTRIES

LANCELOT ROAD, WEMBLEY MDX.
LOUDSPEAKER & TELEPHONE ENGINEERS.

RAYM ART
COILS.

DESIGNED

FOR

HIGHEST EFFICIENCY IN

SHORT-WAVE WORK.

cl

et

EA% 11K

SWITC1-1
The anzi gunteii witit
FLOATING DOUBLE
ROTOR
CONTACT
Available in a wide range of circuit combinations for radio,
television and other applications.

BRITISH

N.S.F.

KEIGHLEY,
'Phone :

Keighley 4221/4.

CO.

4Pin

Type
„
„
„

CA.
CB.
CC.
CD.

II
20
44
80

6Pin
Type CA6. 11
„ CB6. 20
„ CC6. 44
„ CD6. 80
„ CE6. 110

to 25 metres
to 45
to 100
to 180

Price

2/6
2/6
2/9
2/9

.
..
..

Price

to
to
to
to
to

2/9
29

25 metres
45 „
100 „
180 „
250 „

3/3,3

CONDENSERS
Standard ( VCX) ;

on

odd

postage

all orders valued

5/- or less.

RD4 low-loss dielectric material is
used exclusively in ' Raymare coils

Models available :
Condensers, etc.

Please

(NI IC R 0- \
‘VARIABLE)

Midget ( MCX) Series

Further details and prices supplied on application.

STILL AVAILABLE: The Raymart " Speed " Key is
highly appreciated by expert WIT operators. Price..

AYMART

LTD.

YORKS.

CRAFT

' Gran, .. Fncsef, Keighley
«.48,

A

0
0

iD

10

Telephone :
Midland

ns4

CREED

HOLLOWAY HEAD, BIRMINGHAM, 1.

FEBRUARY, 1945
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If your set is on the shelf because of valve

will make all the difference.

trouble, you will be pleased to hear that

Your Dealer has details of all available

in spite of heavy service demands the

types of MAZDA Valves, but in case of

Government is releasing more MAZDA

difficulty please write to us.

Valves for civilian radios.

whether it is completely out of action or

MAZDA

only showing symptoms of wear and tear,

RADIO

New Mazda Valves in your old set,

THE EDISON SWAN ELECTRIC CO. LTD.,

VALVES

155, CHARING CROSS RD., LONDON, W.C.2.

WIRELESS WORLD

Unaffected by heat.

FEBRUARY, 1945 •

• • •

How HY-MEG overcomes Impregnation Problems
Overheating, whether due to protracted working or to tropical
temperatures, can play havoc with ordinary varnish impregnations—but
not with HY-MEG.
For there is nothing ordinary about HY-MEG as you can readily understand by reading the recently published booklet, " STABILITY IN
INSULATION." When you learn also that HY-MEG needs less stoving
time, gives mechanical rigidity, improves the electrical properties of
windings, resists moisture, oils, acids and alkalis, (besides being unaffected
by heat), then the reasons why it is being more and more widely used by
leading impregnators become apparent.
HY-MEG, the successful
outcome of the call for positive stability, has banished such faults as
softening of wire enamel, breaking of wires, etc. More detailed information on these important matters is given in the booklet. Please apply for
your copy on Business Heading or Card, enclosing 2d. to comply with
the Control of Paper (No. 48) Order, 1942.

.-,:;--

HY-MEG
IMPREGNATING
VARNISH
V.6934. Made specially
for enamelled wire-windings; but is equally suitable
for Rayon and Glasscovered wire.

SULATE WITH

CONSULT
OUR ' BRAINS TRUST'
The HY-MEG ' Brains
Trust' is always In session,
ready to deal with questions
relating to insulation. Any
special problem put to it
brings helpful response.

LEWIS

BERGER

&

soNs

MANUFAil)14.E14S

LTD_
cl.

(Established

1760)

INSULATING

TO BE SURE

LONDON,

E.9

VAHNISFIEN

'
Phone:
AND

AMHerst

3321

ENAMELS

MINIATURE MIDGET
We specialise
in their
anufacture

LOUDSPEAKER
YOU KNOW SY EAR
HOW

Meak>ty

EVERY WAR EFFORT

ove,

BRITISH

HIVAC LIMITED. Greenhill Crescent, Harrow on the Hill. Middx. Ph ne Pee

FEBRUARY, 1945
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• LINAGLOW

offer

"LIBERTY SIX" ALL- WAVE
6- VALVE

CONSTRUCTORS

16-50, 200-560,

LIMITED

ELLIOTT
MILLIAMMETERS

SPECIAL SERVICE KIT

KIT

0-10 ma. Moving Coil. Bench type.
A High Precision Test Instrument

Containing the following :-

1,000-2,000 metres.

8-mfd. 400/500v. Electrolytic s,
IR each asstd. Tubular Paper Condensers, Carbon Wire End•Resistors,
Silver & Moulded Mica Condensers,
6yds. sleeving, 6yds. P.V.C.
Cable
2

New,

SELECTIVE

CIRCUIT.

Brief specification
Frequency Changer with two valves
separate oacillator, six tuned circuit, 465 Kc. Iron-cored I.F.s.
Separate tone and volume controls, 5 watt output,
P.M. Speaker with baffle and output transformer, all valve.,
clumale. Practical and Theoretical diagrams. Parts List,
Nuts, Bolin and Wire, ready to aasemble.
rs
200/250 volts A.C.
Including Purchase Tax
g) g9 Mg.
Case and packing, 27- extra.
VALVES.
American typea at B.O.T. controlled retaq
pricee.
For replacement purposes only.
6F5, 12F5,
12.15, 128E5. 9/2
5Y3, 11/- ; 6Q7, 12Q7, 11/7 ; 6 E6 ,
6K6, 6K7, 61.7, 12.17, 128.17, 36, 12/10 ; 6A8, 6B7, 66A7,

SYNCHRONOUS MOTORS
200/260 v. A.C. 12 ma,.
imitable
for
electric
clocks, etc.
Supplied ' hr-complete with 07/6 't
gears.
Each as •

RELAYS

Complete with circuit
breaking switch,
200/250 v. A.C. 60/80 V.
D.C. 300 ma. 15 7 /11k
amp. switch. Each • Po
RELAY AND METAL RECTIFIER AND MAINS TRANSFORMER complete. Input 200/240 V. A.C.
Output, 12 v.
1.).C.
150 ohm, 20 ma., 315/-.

MERCURY
SWITCHES

_

1

10/15 AMP. IN EBONITE
CONTAINERS. suitable for
tbermostatic
control
of
electric water heaters a/a
relay circuite. Each

VIBRATORS

. CALLERS

CATHODE RAY OSCILLOSCOPES
CONSTRUCTORS

KITS

Designed by
prominent wellknown
radio
engineer.
All
Porte supplied—
theoretical
and
practical
wiring
grams and full
•r,n-tions
for
mbly
a nd
'oration.
A II
parts
new,
ex manufacturer's
pre-war
stock.
Demo nstrati rn
model can be seen
'working. Speciti'cation: Magnetic
deflection
alid
011
focussing. C.R.T.
71n.
screen.
Multi-etage
ampir rand linear time base incorporated.
Maine
Input 200 250 v. 50 cycles. Anode potential 5,000
Oscilloscope when completed is in
--.

£22.17.6

chassis form. r""t'd on tubular
metal frame
Case and packing, 7/6 extra.

MAINS TRANSFORMERS
250-0-250, 4 v. 6 amp. CC., 4 V. 2 emit. 100 os... Heavy
Laminations, pre.war stock. Bargain, each 27/6; 350-1)350.6.3 V. 3 amp. CT., 5 v.1 amp., 100 ma., each 32/6.

REVOLUTION
COUNTERS

to

Show

Rooms,

2 HIGHGATE HIGH ST., N.8,
'Phone : MOUntview 9431

•1

0-999
DRIVE

WITH
GEAR
AND GEARS.

3/6

As

WIRE END .CARBON
.
RESISTORS.
New, ex tel
ev i
si
on,
I. l. I and 2- watt. Assorted parcel of 100, 30/,
1- WATT CARBON RESISTORS.
Manufacturers' type,
values unmarked, but ranging 20,000 ohms to 2 meg.
Unique opportunity, 7/- per 100.
TUBULAR PAPER CONDENSERS, 350/500 v., D.C. working
0001, 0003 mid., 4/- doz.; . 001_004 mfd., 6/- doz.; . 01 mid.,
7/- doz. ; . 04, 05 infd., 6'. doz. ; . 1intd..12/- doz. ; . 25 rn1d.,
.
1
55M-Aluminium
hL
",«
Can 500 v.d.o.w. CONDENSERS, lot
Grade quality, 2-3 each.
TUBULAR CONDENSERS, 1.8 mkt. 250 v. dn.,. 3/6 each.
MICRO VARIABLE CONDENSERS, 30 mmfd. and 60 mmfd.
Ceramic Insulation. Ideal for short wave work. 3/9 each.
TUMBLER SWITCHES, 2- way. ex- Goverment contract
5 atop., exceptional value. 1/8 each.
LP. SMOOTHING CHOKES. Sliest quality, 20. 40 and
60 henrys, 150 rn.a., 16:9 each.
PORTABLE REXINE-COVERED
AMPLIFIER carrying
cases, fitted with baffle Mr Si,,. or 10in. 'masker and microphone holder, metal corner protecting platen, lubber
buffers, suitable for auditorium extension loudspeaker
or
amplifier
construction, size
15in. o 161n. x 10In.
Price 22.19.6.
UNIVERSAL RAZOR RESISTORS.
Finished In bakelite
cane. 2-pin mains connectors, suitable for practically
every type of electric razor. Drops voltage from 200/250
to 100/110 v. 10/8.
S
iO
ne
RE
. 714ED
LEADS.
Fitted 4 wanderniuge.
Bra id ed
di
t. 6in, long, suitable for pickups, instruments, etc .
TERMINAL BLOCKS.
9-point heavy
bakelite with metal cover, 2/6 ea.

contact.

Beet

T.R.F. 3-WAVEBAND 4-VALVE
CONSTRUCTORS KIT, 17-2.000 m.

LOUDSPEAKER
TRANSFORMER.
Pentode
Output.
40: 1, 50 m.., 4/6.
Midget Multi Ratio 60: 1, 80:1.
40 ma., 818. Multi Ratio 40 : 1, 60 : 1, 80 : 1, and post.
pull. 80 ma., 12/8. Pentode Output, 12/15 ohm., 100 ma.,
12/6. Heavy duty, multi ratio, 24 : 1, 41 : 1, 48: I, 58 : 1,
82 : 1, 116: 1, and P.P. 80 ma., 15/6.
LOUDSPEAKERS, 3ohm Voice Coll. 6j1u. Celestion, with
trait/former, 30/- ; 8In. Rola. 19/6; Sin. Plessey. 18/6,
sm. Goodman, 22/6; 10in. Mains Energised 250, 500 and
, .. model BK., lOin. Mains
Energised LOudapeakers, 1000 ohms field, 15 ohm» speech
weight 28 lbs., reconditioned as new. Ideal for P.A. work
£6 6o. 04. See Transformers above to suit.
AERIAL AND OSCILLATOR COILS.
Beet D.S.C. wire
wound, colour coded on bakelite formero. Short, Medium
and Long Wave, 16/50 m. ; 200/550 m. ; 1,000/2,000 nt.;
with circuit diagram. 15/- the set.

N.B.

g

£4.19.6

felt lined with suspension hooks, made from lin. ply.

IF. TRANSFORMERS. 463 Kos., iron-cored Lita wound
aluminium can.
Limited quantity, 17/6 matched pair
9/8 each.

4.pin
It , beet quallty,
AnaericAn.
Each

below

RADIO MECHANICS' LONG-NOSE PLIERS, ex-Cos-ern ment stock, reconditioned like new, exceptionally cheap,
4/- each.
ELECTRIC
POWER
METERS,
as new,
pre war
manufacture, u- in slot type, suitable for electric firea,
RADIO MECHANICS' SIDE CUTTERS, ex-Oovt. stock,
conkers. etc. Ideal for boarding homes, hotel.. Complete
reconditioned like new, exceptionally cheap, 4/6 ea.
lees locking key. Stoker's price 70/, each 315/-.
HIGH VOLTAGE BRAIDED SLEEVING, 1 and 10 mm.,
WESTINGHOUSE METAL
—
RECTIFIERS , type HI, 20 v.
D.C., 10 ma. Bargain, each 3/6,
1et clams quality, 3/6 per dozen yards.
P.V.C. CABLE, 14/36, Red, Green and Blue, 2/- per dogma &M. & L. TRF COILS, Phillips, beet quality In screened
aluminium cans. 17-51, 200-585, 725-2,000 metre,. ( Theme
yards.
coils equal to performance of euperhet). Complete with
ENAMELLED COPPER WIRE, 30 aw.g.. 1 lb. [spools, 5/.
circuit diagram. 9/6 the pair.
per spool.
M. & L. TRF. AERIAL COILS, aluminium screened Phillips
200'585, 725.'2,000 metrem, complete with circuit diagram,
VOLUME CONTROLS. 1. 5, 10, 20, 25, 50 and 100 thousand
ohm, I, }, 1 and 2 meg., without switch, 4/9 each. As e9
above, with switch, 6/9; 100 .
0 00 ohms,
meg.. imuble D.C. RELAYS. 50 ohm -1,8 v. 8circuit, brand new, worth 15/.
Pole Switch, beet American, 716 • 2,000 00111 only, wire curb 7/6.
wound, 3/- ; 1,000 ohm only, carbon, with screw adjust- DIRECTIONAL BAFFLE for BK., 3ft. xlit. 61n. X 1H. Ois..

HUNDREDS OF SATISFIED USERS.

Also British Valves at manufacturera' Lint Price,. 6X5,
ITU4, UU6, UU7, ; IlL4IDD, TI)D4, 11/7
AC/VP2,
CIA, EF39. KTIV61, Pen 45, SP4I, SP42, T41, VP41,
12/10 ; D1 diode lin. Peanut Valve with valve-holder,
12/10; ECH3, FC13, X63, 12Z:e, 25Z5, 3.5Z4. 141- ;
AC6Pen,• EL35, l'en 46 0, 021, 18/3.
Prices include
Purchase Tax. Add 3d. per valve post.
• Poet Office Permit necessary.
VALVEHOLDERS—AMPHENOL TYPE. International or
English Octal, chassis, mounting, 1/, English Wafer type
4-, 7-, 8-pin. 6 for 2/6.
WANDER PLUGS in 2 colour., 3/- per doz.
ELECTRIC SOLDERING IRONS, 60 watt, 200/250 v.,
AC ,DC, chrome plated, usually 1;p9, 9/6.
LOUDSPEAKER Farm Coppered brass, Ojo Tin., 3/6;
145
8/9.
SCREENED INTERLACED FLEXIBLE MICROPHONE
CABLE. Twin, 6yards for 119 ; Single, 1,-per yard.
IRON LEADS, with connector. 23/36 Circular Flex, 3/6 each.
LINE CORDS. 3- way heavy duty, . 3amp., 360 ohms. 9/6 ;
480 ohms, 13/6; 600 ohm., VIII
CONDENSER DRIVES, slow motion, 5In. spindle, 3
. each; extension spindle, * in., 94. each.
FUSE BOXES, twin, best bakelite, with two glass fuses,
2/6 each.
5-WATT PORTABLE P.A. AMPLIFIER.
Specification:
4-valve Amplifier Unit in metal cage, microphone, one
speaker, all cables, contained all in one cabinet and
collapsible type tripod, floor stand, AC/DO 200/250 V.
15- watt maximum, suitable for hall averaging 600 people.
Input Jack provided, transverse current carbon type microphone, separate volume controls for microphone and
gramophone input. Variable tone control, 29 Gum.

offered

pre•war price.

STRIPLIGHT METAL REFLECTORS made trim heavy
gauge steel, 14' long, complete with two B.C. lamp
holders, less lamps, 10/6 each.

A SUPER- SENSITIVE &

9

I

Owing
order,

t''
7...r o
date.D.

very
we can
cce
only
dupe.
a pt Cash with

Aluminium screened coils, excellent alert wave reception
(the special coils used in this circuit give • performance
equal to aauperhetl. 4} watte output, complete with loud'masker, all parte, wiring and theoretical diagram--nothing
extra ta purchase.
Chneele dim.: 12' x x6' to top of
dial. 200/250 V. A.C.
Including Tax

11i Gns.

LINAGLOW LIMITED . POST
HOURS

OF
BUSINESS: Mon.
9 a.m. to 5.30 p.m.
Nearest

Tube— Archway

to

Fri.

ORDERS to Dept. N1.0.34

61 HIGHGATE
'Phone :

HIGH STREET, N.6.
MOUntview 9432

il

WIRELESS WORLD

STABILITY
MAINTAINED
1111110111
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ELECTROLYTIC CONDENSERS. 60 mid. 250 v.
wkg., metal cued, 41 0 28 0
1iln. Outstanding 'mutated
soldering tags, 15/-.

°NOON CENTRAL
R.AD:0 STORES

P.A. AMPLIFIERS

NCREASED
PRODUCTION ENABLES
US TO REDUCE THE PRICE TO £17 10 0 can. paid
(12in. P.M. VITAVOX Speaker £7 extra.) "
Output 15 watta, S valves, 200-250 A.C. Pre- Amplifier
for microphone, gramophone and radio terminals. Multirange output 2.5 ohms. to 15 ohms. Pitted two volume
controls and tone control. In Black enamelled metal
cabinets.
New ex-Government Itilliammeters, 0-25, £3 51.
NEW MAINS TRANSFORMERS, 200 v. and 210 v.
230-250 input, 350-0-350, 120 ma. 0 V. and 2 v., 4 v.,
5 v. and 3amps. 0v., 4v., 6.3 v. 5amps. earth ecreen, all
connections marked, weight 5 lb. 4 oz., dimensione.
451n. x31 in. x311n., 37/6.
G.E.C. EXTENSION SPEAKERS.
P.M.
In highly
polished walnut cobinets. Po.t
2'6
23 18 6
EX-GOVT. MAINS TRANSFORMERS.
Surplus to
requirement.. Made by Philips. A.C. input 100/250 v.
Screened primary, 300-0-300 V. 80 ma., approx. 6.3 v.,
12.5 v.
Highly Impregnated.
Colour-coded lead» to
facilitate wiring
32/6
HEAVY DUTY MAINS TRANSFORMERS.
Input
200-250 V. A.C., 350-0-350 V. 120 ma., 4 v. 2a., 4 v. 3a.,
6.3 v. 4 a., with 4,500 v. winding for C.R. tube. Wirt
11 lbs

CARBON
P0/.16E11616,
10,000, 20,000, 50,000, . 1,
.25 ohme, 1meg., 2 meg., fin.
spindle,, 319 each.
SCREENED COPPER WIRE,
SINGLE. Cotton covered and
braided.
Suitable for F.C.,
etc., 12 yd.. 7/6; 50 yds. or
more, 6d.
yd.
TRIPLE
Stand. 12 yd.., 12/-.
TRIMMERS. Postage stamp
40 PF., 6d. Twin 40 x40 Pr..
1/,
ELECTRIC SOLDERING
IRONS, 200-250 v., 65;75
12,6
LARGE CHROMIUM PLATED
CHASSIS. Heavy gauge steel,
highly
poliahed
chromium
with " mirror " finish.
She
191 o 125 o3ln.
fends
awl
aides). Drilled for 14 vale.,
transformer, choke, etc.
A
first-class job. Poet free, 27/6
CHASSIS 11 91 x25 drilled.
P.1. 4/6.
PLATINUM CONTACTS.
Double Spring, mounted on
ebonite. 1/6.
OAR
SWITCHES.
21 in.
@Muffle. with knob.
4- way.
2-bank, with connecting block
41- ; 4- way, 2-bk., 3/3.
VIBRATORS.
6 v.
4-pin.
Also 12 v. 7- pin. ra ,h 15:-.
MAINS TRANSFORMERS
British, newly manufactured.
300-0-300 v. at 80
6.3 v., 3a., 5 v. 2a. size, 3716.
Poet, etc., 1/3.
VALVE
HOLDERS.
Side
contact
1,9
Mollard Loctal 9- pin. 96. ea
C,elestion Amphenol Inter•
national
Octal,
1/10/6 doz.
Int. Octal Base
9d. ea.. 7/6 do..

See previous issues for other useful items.

23, LISLE STREET (tEr6ar LONDON, W.C.2

under all climatic conditions
In Tropic heat or Arctic cold, U.I.C.
Silvered Mica Condensers can always be
depended upon to maintain the highest
mechanical and electrical stability.
Available in all standardized sizes rang-

AUDIO
AMPLIFIERS 8(
SUB -ASSEMBLIES
STANDARDS

ing in capacity from 5pF to io,000 pF.
Full details on request.

•

SILVERED MICA
CONDENSERS
TYPE APPROVED
UNITED INSULATOR CO. LTD.
LAYSTALL ST., LONDON, E.O.1
Tel.

'
i
eÉRminus

7383 ( 5 (
Ines)

THE PIONEERS

OF

Grarrç

Colonel, Srenth. London

LOW- LOSS CERAMICS

In addition to
Standard

Amplifiers the activities of Acoustical in-

clude Special Amplifiers for Industrial Applications,
Microphones,
Metal

Work,

Transformers,
Stampings,

Coil

Switch

Winding,

Sheet

Assemblies,

STIGAL

MANUFACTURING CO LTD
HUNTINGDON

• TEL

. 361

etc.

•
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The Science Behind
the Science of Electronics
is the focusing of all branches of science
upon the development and improvement
of electron vacuum tubes.

UV, II

Ei marc A

o

Grid

Saieed gna eotieetieme fetelele‘u
Grid emission, with the resulting instability of operation, parasitic oscillations and prematurely burned
out filaments, has become athing of the past. The new

THERMO-DYNAMICS...Vacuum furnaces heat materials to exceedingly
high temperatures.

Eimac " X" grid will not emit electrons even when operated at incandescent heat.
The sol u.'tion .to the problem of grid emission lifts a
great barrier which has long stood in the path of electron vacuum valve development ancethe progress of
electronics. Eimac Engineers in developing the " X"
grid have made areal contribution ... and avery important one ... toward the development of new and
more efficient vacuum valves. It is such heads- up Engineering that has made Eimac valves first choice of

CHEMISTRY... Experimentation with
metallic components and preparatiou '
of chemical compounds.

leading electronic engineers throughout the world ...
and maintained them in that position year after year.
e

Follow the leaders to

ELECTRONIC
TELESIS
The layman's -handbook
of Electronics will be sent
you upon request without cost or obligation.
On_

POWDER METALLURGY... Compounding special alloys.

EITEl-McCULLOUGH, INC., 814 San Mateo Avenue, SAN BRUNO, CALIF.
Plonts locoted at: Son Orono, California

ond Salt Luke C.ty, Won

Exports Agents: FR AZAR C
IHANSEN, 301 Clay St., San Francisco II, Calif. U..).
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pose.
But not so long ago, before Marconi Instruments
Ltd. concentrated their energies on this branch of radio

each end of the scale they pass a long way beyond the
range of human sensibilities.
It is the function of
measuring instruments, however, to extend that range
with amore than human accuracy of perception.

engineering, electrical measurement bristled with problems
and difficulties.

to be measured—now- a- days by a series of routine tests

The communications engineer of tomorrow will be
equally well served with test equipment; whatever the
strides in radio technique Marconi Instruments will still

employing instruments specially designed for each pur-

provide the means of accurate measurement.

In communications there are many aspects of performance

MARCONI
ELECTRA

HOUSE

•

INSTRUMENTS
VICTORIA

EMBANKMENT

•

LTD

LONDON,

W.C.2

It

's
NEWS ...
real good news to
know that RS Sound Equipment is again available, albeit in
not very large quantities.
The first of the models in
production is the " UNIVERSAL FIFTEEN " which has
already won for itself an enviable reputation as the most
efficient A.C.-D.C. Portable Equipment made and operating
on 190 to 260 volts. We cannot urge you too strongly to
write NOW for fullest details and prices for supplies are not
unlimited—yet.

•

L.T.
BATTERY CHARGING
The range of Westinghouse
L.T. units covers small
rectifiers for charging up
to 6lead acid cells.
All units are bridge connec-

ted and details of outputs
and inputs,using both tapped
transformer and tapped resistance for adjustment, are
given in Data Sheet No. 30.

EST INCH° USE

METAL RECTIFIERS
'AMPLIFIERS'
ÁmvIldhirs, Ltd., el, Highleld ltd.,Bhepperton, Middx.

Te.: Wetoireounksœu 1015

WEST INGHOUSE
Pew Hill House •

BRAKE & SIGINAL
Chippenham •

CO. LTD.,

Wilts.

WIRELF,
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P. P. MALLORY & CO. lor

AllACII

ilILIAO

VIBRATORS
ARE ALWAYS

WORLD'S LARGEST RADIO
COIL MANUFACTURERS
RADIO FREQUENCY INDUCTORS
INTERMEDIATE FREQUENCY
TRANSFORMERS
RADIO

FREQUENCY COIL
CHOKES
MICA COMPRESSION
CONDENSERS
AIR
DIELECTRIC
CONDENSERS
MICA MOULDED CONDENSERS
SICKLES SILVER CAP
CONDENSERS
GANGED PERMEABILITY TUNING
COMMUNICATIONS EQUIPMENT
F.M. EQUIPMENT PARTS
U.H.F. RADIO EQUIPMENT
SPECIAL ELECTRONIC
EQUIPMENT

The F.

W. SICKLES Co.

CHICOPEE, MASS., U.S.A.

DEPENDABLE

I

VICTORY
PRODUCTION

That't• the Poll
of MALLORY
"Know How"

Contacts in avibrator take alot of punishment.
They must operate under widely varying
conditions of temperature and must " make
and break " IIS times a second.
Small
wonder that alert engineers think of contacts
first when selecting avibrator l
For over 20 years, Mallory has been industrial
headquarters for every type of electrical
contact.
It has Introduced new contact
compositions . . . evolved
better
designs
. . . formulated improved surface finishes.
As a result of this wide experience. Mallory
equips its vibrators with special grade
tungsten contacts which are cut in its own
plant from material made to its own specifications. They give longer life, are subject
to a minimum of erosion and transfer.

TYPE 2600 MIDGET
VARIABLE CONDENSER

WHEN the mission of complete victory
Is accomplished, General Instrument
will help " Win the Peace " by making
the best use of still greater knowledge
and 'experience in the manufacture o
variable condensers and drives.

THE GENERAL INSTRUMENT
CORPORATION
ELIZABETH,

N.J.,

Mallory Is ready to apply Its special vibrator
" know how " to your specific applications.

P. R. MALLORY ed CO. INC.
INDIANAPOLIS,
U.S.A.

INDIANA,

Radio and Electronics Division

ALSO

"MYKROY " CERAMIC
INSULATING MATERIALS

R AY TH E ON
HEARING

" F L AT"

AID

GENERAL ELECTRONIC
VACUUM CONDENSERS

TUBES

FOR THE FUTURE
They fit inside adelicate ring, they are so
small ; but they are mighty in dependable
performance for hearing aid apparatus.
Long lived with low battery drain, RAYTHEON Flat hearing aid tubes give quality
performance for electronic hearing aids.

RAYTHEON

PRODUCTION
CORPORATION
HEARING AID TUBE DIVISION
Newton, Massachusetts.

These Manufacturers will help solve your
post-war problems.
Register your name now for full details which
will be sent you when supply conditions again
permit.

FRANK
HEAVER.
LIMITED

ARMY-NAVY " E "
WITH
STARS
Awarded all four Divisions of Raytheon
for Continued Excellence in Production.

Kingsley Road, BIDEFORD,
N. Devon

iil

U.S.A.

OF

Poe"
;coke .*
t!!!!!1!ni

dio
cake
the plastic- cased
beauty
illustrated,
are one of the new developments leading
industrial designers are thinking of to
speeehe work of abusy post-war world.
AppIrcations of this compact, plastic-cased
'walkie-talkie' are almost unlimited.
Naturally, this is only one of thousands
of uses plastics will be put to after the
war, but It will serve to remind you that
post-war planning is being done ...
Kurz-Kasch designers, engineers, toolmakers and moulders . . . specialists for
ageneration in plastic planning and moulding will help you with your problems.

KURZ-KASCH INC.

Planners and Moulders for the Age of Plastics

DAYTON • OHIO • U.S.A.
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DELAFLEX -cAN

ALSO BE SUPPI I

WITe METAL SCREENING IF DESI kED

eeta flue linentatiett Vimiteer

IMPERIAL HOUSE• 84 REGENT STREET• LONDON WI • TEL REGENT 2901

TRANSFORMERS
aresith
We make Transformers
of

many

types

to

10kVA

for

indus-

trial

purposes.

Sup-

plied

to

of

the

all

branches

Services

built and tested

1

conditions
as

those

up

as

and
under

gruelling

prevailing

operational

in

, they

reprenant the last word
In reliability.
Send us your enquiries ;
we may be able to help
YOU.
You can rely en
Weden Equipment.

THERE ARE TRIX AMPLIFIERS
FROM 5to 500 WATTS FOR
PRtORITY WORK

II- S.
7a/p.

MAPLE

PLACE.
TOTTENHAM CT. PO.
LONDON.
W. I.
MUSEUM: 5817
Geams
TP IX ADIO. VVESDO. LONDON.

EDEN

TRANSFORMER CO..L
°xi! YROAD • BILSTON•STAF FS. Teiqh,),,,e:8,751,e9
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Intensive research and experiment by scientists
and technical experts in collaboration with the
service departments have resulted in important
developments in design and technique. To-day
the output of Osram Valves is devoted to the
war effort. But Osram Valves for maintenance
of existing equipments are available.
Consult
your usual supplier.

1
/
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4

-77 •
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One day— perhaps soon— the progress
and developments that have been made
will be of the greatest interest and
benefit to all. Then it will be, over to
you— overt

f
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ValVeS
MADE IN ENGLAND

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London,
'

W . C.2
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Hermetically sealed
to resist heat
and moisture

B.I.

MOULDED
TUBULAR

CONDENSERS

_
-;

Manufactured in a wide range of capacities
and for working voltages up to and including
6,000 D.C.
For high-voltage operation they
provide the most effective solution where size
and weight are important considerations and
are designed to operate continuously in
extremely arduous conditions of temperature
and humidity.
Manufactured in three sizes
and supplied with soldering tags at each end.
or alternatively with one soldering tag and a
stud for base fixing.
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Lancashire

BACK RD..SH ER NHALL ST.. WALTHAMSTOW. Ell. PHONE L
ARKSWOOD4366-7

FOR THE
RADIO SERVICEMAN
DEALER AND OWNER
The man who enrols for an I.C.S.
Radio Course learns rad io thorough ly,
completely, practically.
When he
earns his Diploma, he will KNOW
radio. We are not content merely to
teach the principles of radio, we want
to show our students how to apply
that training in practical, every- day
radio service work. We train them
to be successful!
Special terms for Member, of

HM.

MORS E
COMPLETE
PRACTICE UNIT
al iopplied tit many branches of ELY. Service.
no. 1.11,61. Cleupiete MOP« Practice Cult.
Rem iterateereial Key with niokel ever
contain. hod «mein, triple ediutmewt.
Iliodt-tose Bauer with silver contact.%
mounted en bakelite hue with sorer.
gotta,' Rodlor, eempiet• with 4.5 Beer

Ready battery. All metal yarte heavily
nickel plated. and the whtia
mtd, on poliehed 114hoffe.I
Hsu. 6/M. x ih

29/6

Send Id. stamp for Illustrated List

SIGNALLING

EQUIPMENT LTD.

Merit House, Southgate Road, Potters Bar.

(
mope. 81
'
Phone : Potters 13ar 3131

Forces and

d15c harged disabled members of HM. Armed Forces

You

may use

this Coupon---------

It Isn't

INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
DEPT. 38, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON, Wir..2

It's the c.g.s. unit of energy.

Please explain fully about your Instruction in the subject marked X
Complete Radio Engineering.
Elementary Radio.
And the following Radio Examinations :—

Radio Service Engineers.
Television.

WHAT'S " ERG"?
ERG is the trade mark Identify'e Ing a line of products that will

British Institution of Radio Engineers.
P.M.G. Certificates for Wireless Operators.
City and Guilds Telecommunication,.
Wireless Operator and Wireless Mechanic, R.A.F.
Name
Address

Age

Isn't what t
Isn't a watt 1

be available when we've finished
the biggest lob of all.

ERG
1021a,

RESISTORS

FINCH LEY
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LTD.

LONDON,

PHONE: SPEEDWELL

6987
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What a fine fumbling job it is, messing around with
dozens of tiny nuts and washers and bolts, picking up the nut, holding
the bolt with one hand while the other fiddles round the back to get
the nut on the thread.
problem.

And drops it !

You know !

Spire solves the

Spire U nuts slip into position over

the bolt holes— no

washers needed with a Spire fixing, of course.

So both hands are

free to put in the screws and once they're in, they're in for good.
Sounds

and it

easy

is easy !

\ \LI
))

THAT'S

Fixed

THAT!

Here's a little chap in action
Reference No. NU 531. Its uses
are legion. Wherever there is
blind assembly work, wherever
your operatives are fumbling with
nuts and washers the NU 531'
will save time and cost and a lot
of bad temper. Clip it into position and it stays " put
until you
are ready to drive home the screw.
No washer needed of course.

*11

BETTER

Simmonds Aerocessories Limited •

Way

of

Great West Road • London •

Fixing

4 Company oj the Simmonds Ctoup

Wireless Weld
Proprietors:
ILIFFE & SONS LTD.
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TRANSFORMERS
AND CHOKES
A range of High-performance, space- saving
Components designed to meet the most exacting
requirements of modern Electronic and Communications equipments. •

eSmall

in size

e Weighing only 2 oz.

e Meeting the most rigid Tropical
e Easily mounted in any position
e Manufactured in a variety of

Specification

windings

to

meet many diverse applications

* Owing to wartime restrictions on supply of raw materials, it is
not possible to supply Wearite Components for purposes other
than those connected directly with the war effort.
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The Isle that Grew from the Sea
A little land above the surface of the

achievements and the high reputation

sea ; white surf and leaning palms . . .

of Philips products are broad- based

but underneath, out of sight, the

on persistent research, skilled tech-

foundations go down deep and wide

nicians,

to the bed of the ocean.

and long-accumulated knowledge and

So, too, with great industrial organi-

experience of the application of electri-

sations like that of Philips.
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Monthly Commentary
Education and Training

T

HE average standard of living in post-war
Britain will, in the long run, depend solely on
the skill of our brains and hands in producing and distributing wealth. Many artificial factors
that might vitiate the truth of that simple statement will have disappeared, and the fundamental
issue that will confront us is probably simpler than
it has been for many generations. We must find
means for assuring, from our own resources, a
good standard of life to a large population in a
country not particularly well blessed with raw
materials.
A depressing picture? On the contrary; we find
it stimulating to face such aclear-cut issue. Turning to our more immediate affairs, it is not overoptimistic to hope that radio will contribute
worthily to our national wealth. Let us remember
that, during the Battle of Britain, when radio—in
the form of radiolocation—made its greatest contribution to the national cause, we were confronted
by asimilarly clear-cut issue.
If radio is indeed to play a worth-while part,
we must give constant thought to developing the
skill of our brains and hands—in other words, to
education and training. Fortunately, the matter
has not been overlooked, and there has been a
steady output of reports and other literature on the
subject. Much of the discussion that has taken
place was originally provoked by Professor Willis
Jackson's paper on " The University Education
and Industrial Training of Engineers, with Particular Reference to Telecommunications," read
before the I.E.E. in 1943. Although nothing
approaching unanimity has been reached in these
discussions, several points emerge clearly. First,
it is obvious that, in the view of the majority,
present methods are wrong in many respects; not
merely in the bare details of syllabuses or length
of courses, but with regard to the fundamental
principles of specialised education. Again, there
is wide agreement with Prof. Willis Jackson's declared principle that study in universities should
alternate with periods of work in industry. Though
his paper dealt essentially with the education of
the aristocracy of the profession, described as

"engineer-scientists," many of his contentions
obviously apply to every grade of technician.
Many excellent points have been made in subsequent discussions; none seem more important than
insistence on the fact that the present field of knowledge is so vast that the true function of real
education is to produce men capable of thinking
clearly and of assimulating specialised information
easily and with aminimum of delay. This implies
that real education must concentrate on fundamentals, and cannot be intensive. But the educated
man can be trained by intensive methods. The
difference in meaning between the italicised words
should constantly be borne in mind.

"Sandwiching" Work and Study
Although the principle of alternating periods of
instruction and work in industry is in itself admirable, we believe that the manner in which it is
proposed to apply it is fundamentally wrong. The
"work" periods are too short and come at the
wrong time; students going into a factory for a
year between school and university are likely to
be a nuisance to industry, and will stand little
chance of benefiting themselves. The same applies
to some extent to those who spend apost-graduate
year in industry before returning to their studies
for afinal year of specialised instruction.
A better plan would involve a more drastic
"spreading" of a young man's education. We
suggest that, on leaving school, he should go into
industry for, say, three or four years, combining a
certain amount of part-time study with his work.
At the end of that time he would have come to
realise the limitations of his own knowledge and
the advantages of acquiring more. There would be
a real incentive to learn. Further, it should at
this stage be possible to make agood estimate as
to the extent to which the man concerned would
benefit from higher education—and in what direction. Again, industry would have benefited from
his services over a reasonably long and uninterrupted period, and, in return, might be expected
to give the co-operation that is so essential for any
scheme of specialised education or training.

Wireless World

34

FEBRUARY, 1945

RADIOLOCATION
1. Basic Principles
By R. L SMITH-ROSE,

D.Sc., Ph.D., M.LE.E.,
(National Physical Laboratory)

For security reasons, Wireless World has hitherto been unable to publish more than afew lines on
the essential facts of RDF, Radiolocation or Radar—the various terms applied to the location of distant
objects ( more particularly, enemy aircraft) by wireless methods. It is now possible to describe for the
first time the fundamental principles of the apparatus which, in the competent hands of the R.A.F.,
provided essential tactical information that enabled our fighter aircraft so decisively to smash the mass
daylight attacks of the Luftwaffe during the Battle of Britain.

%

1HEN England entered the
European War in September, 1939, she was already
partially equipped with a new
technical weapon in the form of a
novel application of radio waves
to the detection of objects such as
aircraft and ships. The technique
of this new weapon was then
-known as RDF, those mysterious
initials, the precise meaning of
which was never quite clear even
to the original band of workers in
this field. At a later stage the
term Radiolocation was introduced, and this certainly had the
advantage of being almost selfexplanatory; but it has now to be
admitted with some regret that,
in the technical field at any rate,
this has been largely eclipsed by
the arrival from America of the
short word Radar, which we are
told means " radio-detecting-andranging."
Radiolocation or Radar may be
described as the art of using radio
waves for the detection and location of an object, fixed or moving,
by the aid of the difference of its
electrical properties from those of
the medium adjacent to or surrounding it. An intrinsic feature
of the art is that no co-operation
whatsoever is required of the object being detected, and it is in
this particular sense that RDF, as
it was formerly known, differs
from the long-established practice
of radio direction-finding. The
technique of direction-finding, as
'known and experimented with for
half a century, is really confined
to the determination of the direction of a primary source of radio
waves, either for intelligence purposes or for use as a navigational
aid. In such cases the source of
the radio waves may be on the one
hand an illicit sending station, the

position of which it is required to
determine; or on the other hand,
The source may be a friendly radio
beacon transmitter, for the use of
ships or aircraft fitted with direction finders to assist the navigator
in determining his own position.
A third source of radio waves
which are not of man-made origin,
is a lightning flash; and for many
years past, the positions of such
lightning flashes have been determined by using two or more radio
direction finders to determine the
direction of arrival of the electric
waves radiated from each flash.
Such measurements have contributed materially to our knowledge of the nature and origin of
atmospherics as they are encountered in radio communication, and
they have also been applied to the
location of storm centres in
meteorology.
MEDIUM [
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being, is merely required to reflect
or scatter some of the radiation
which reaches it from a radio
transmitter forming part of the
whole Radar installation. The detected object is thus merely a
source of secondary radiation
which results from its being illuminated, as it were, by the incident
radiation from the primary sending station. With this definition
of the subject with which we are
concerned, we may now proceed
to an explanation of the fundamental principles forming the
basis of this new application of
radio waves.
Reflection and Refraction of
Electric Waves.—In his classical
experiments carried out towards
the end of last century, Hertz
demonstrated experimentally the
salient properties of the newly-

MEDIUM 2

INCIDENT
WAVE

REFRACTED
WAVE

Fig. 1. Illustrating
the production of
reflected and refracted waves
when the incident
waves strike the
boundary surface
of two media ( I
and
2)
having
different electrical
properties.

REFLECTED
WAVE

The new art of radiolocation,
however, as developed during the
past two decades, requires no such
co-operation, as it were, on the
part of the object under examination; the latter, be it an aeroplane, ship, building or human

produced electromagnetic waves,
and showed that these were
similar to those of light waves
when allowance is made for the
difference in wavelength,
the
former waves being a few million
times as long as those of yellow

FEBRUARY, 1945
light.
Hertz showed that these
long electric waves could be reflected from metallic sheets, concentrated into beams by suitably
shaped reflectors, and refracted
by pa-ssage through prisms of insulating material.
These phenomena are due to the fact that
when electric waves, of whatever

Fig. 2. The searchlight Silluminates the target T, and some of
the scattered light can be detected
by the observer at R. The direction, both azimuth and elevation,
of the target is thus determined,
but not its distance or range.

tee

length, impinge on the boundary
separating two media of different
electrical properties, the path of
transmission of the waves is
altered; some of the wave energy
passes across the boundary, but in
doing so its path is bent or refracted; another portion of the
wave energy is turned back from
the boundary, and forms the reflected portion of the waves on the
same side as the incident waves
(see Fig. 2). The relative magnitudes of the reflected and refracted
waves depend upon the electrical
properties of the media on the two
sides of the boundary, the angle of
incidence (
0in Fig. I), and the frequency or wavelength of the
waves.
If these quantities are
known, the reflecting power of the
surface of separation of the two
media can be calculated; and in
many practical cases, this calculation is made easier by the fact that
the first medium is air under normal atmospheric conditions, when
its electrical conductivity is very
small and its dielectric constant is
approximately unity.
If the
second medium is a sheet of
copper, of which the conductivity
is very high, nearly all the incident energy in the arriving waves
will be reflected; this is the result
of the re-radiation from the conduction currents set up in the
copper sheet by the arriving
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waves.
Alternatively, the same
result will be obtained with radio
waves if the second medium consists of fresh water; for although
in this case the conductivity is
low, its permittivity is high and
thus strong dielectric currents will
be set up, particularly at high
radio frequencies. In the case of
soil or earth, which has both a
moderate conductivity and an
intermediate value of permittivity,
a portion only of the ipcident
wave energy will be reflected, the
remaining energy passing into the
medium to form the refracted
waves.
From these considerations it is
seen that reflection of radio waves
is caused at a discontinuity or
boundary between two media, and
when waves in air strike a surface,
which may be either a metallic
conductor
or
an
insulating
medium, the waves are reflected
in some degree by the surface. If
this surface is smooth in the sense
that it is free from irregularities of
a size approaching the wavelength, then the reflection is of the
specular type such as we meet
with in light waves; and in such
cases if the waves impinge normally on the surface, they will be
reflected back along the original
direction towards the source of the
incident waves. If the surface is
not sufficiently smooth the reflection will take place in various
directions, or the incident waves
•

S

cloud—to be seen by an observer
situated at R, who can then deter:
mine its bearing and angle of
elevation. This is an art which
is well known and has been practised for along time; but it suffers
from one serious drawback: this
simple combination of a searchlight and an observer does not
enable the distance of the target
to be determined.
In order to make this valuable
addition to the observation, it is
necessary to interrupt or modulate the beam of light in such a
way that the time of transit of
the waves between the source and
target and then back to the receiver may be determined. This
important addition to the technique of visual observation was
actually made as long ago as 1849
by Fizeau in his classical experiments to measure the speed with
which light waves travel. Fizeau
used a mechanical method of
measuring the time of transit of
an interrupted beam of light over
a return path about three or four
miles long.
At that time, the
distance was accurately measured
and so the velocity of the waves
determined: but if, as is done
nowadays, a knowledge of the
wave velocity as assumed, then
the length of an unknown path
with a reflector at the end of it
can be determined.
A possible arrangement of this
method of determining the dis-

A

wØ

A2

Fig. 3. Adaptation of Fizeau's classical experiment to determine the
speed of light.
If the speed is known, the distance AiTA, can be
measured by the saine technique.
are scattered, as it is termed; and
in this case only a portion of the
reflected or scattered energy is returned along the path of the incident waves.
Measurements
with
Light
Waves.—It is thus easy to understand how light reflected from
solid or liquid media enables us
to see the existence of these
objects, and Fig. 2 illustrates the
manner in which a searchlight
enables
a target—aircraft or

tance of a reflecting object by the
aid of light waves is illustrated in
principle in Fig. 3.
As before,
light from a source S is transmitted to a target at T whence
some of it is reflected back to a
detector or receiver at R.
In
front of both S and R rotates a
disc or wheel W, with an even
number of radial apertures in it,
so that the beam of light is alternately interrupted and allowed to
pn-ffl.
With the disc stationary
the outgoing and incoming beams
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Radiolocation—
pass through the corresponding
slots at the end of a diameter. As
the disc is rotated and its speed
gradually increased, some of the
light which has passed through a
slot A, in front of S will be cut off,
because by the time it has
traversed A,TA, the corresponding slot A2 will have moved
round through a small angle. As
the rate of rotation of the disc is
increased, a speed will be reached
at which the returning light will
be cut off by the portion of the
disc between the slots. As the
speed of the disc is further raised
the light will again be perceived
at R, since while the light is
traversing the path AiTA2, the
disc will have rotated through an
angle equal to that separating
adjacent slots. Hence from an
observation of the speed of the
disc under these conditions, and
assuming the velocity of the
waves, the distance A,T can be
determined.
From this type of

able to use it with light waves,
but in any case, its use in this
way would be severely limited to
ranges normally detectable by the
human eye' under conditions of
darkness and the occurrence of
clear weather.
Furthermore, in
typical circumstances, the time
intervals to be measured are very
small—about ro microseconds per
mile—and the consequent practical problems involved in the
rotation of the disc at the required
speed are not easily solved. The
use of this technique, initiated by
physicists in the latter half of the
nineteenth century, thus remained
limited to determinations of the
velocity of light; and the resulting
measurements attained a surprisingly high accuracy, notably due
to the activities of Professor A. A.
Michelson, who worked in this
field over a period of some fifty
years. In more recent times, the
principle of the method was
varied by modulating the beam of
light at a radio frequency instead
Nt.

Fig. 4. The use of pulses of radio
waves PI— P„ emitted at regular intervals to determine the distance of the
target T from the sending and receiving
aerials, A, A,, by measuring the time of
travel of the pulses along the path AIM,.
P2

t/

•

of interrupting it by a mechanical
method.

measurement and the associated
observations of the angular directions of the reflector T in both the
horizontal and vertical planes,
the position of T in threedimensional space becomes known.
This, in essence, is the fundamental principle of radiolocation
as it is practised to-day.
The
writer is not aware to what extent, if at all, it became practic-

The
Principles
of
Modern
Radar.—The reader is now in a
position to appreciate and understand the elementary principles of
radiolocation, or Radar, in so far
as these are analogous to the experiments
with
light
waves
described above, but making use
of the longer electric waves in the
radio-frequency portion of the
spectrum.
A complete station
consists of a combination of a
transmitter and receiver.
The
transmitting or sending portion
'Modem photoelectric cell technique could
be used with advantage at the present time.

emits radiation over a broad arc
in the approximate direction it is
desired to explore.
When this
radiation strikes an object having
an appreciable conductivity or dielectric constant, some of the
energy is reflected or scattered
back towards the receiver which
is installed moderately close to
the transmitter.
If the latter
emits the radio waves in short
trains or pulses, the time of transit of these to the reflecting target
and back to the receiver can be
measured, by displaying the received signals on the screen of a
cathode-ray tube. The arrangement is indicated schematically in
Fig. 4, where successive pulses
P,P 2P2P4 have been emitted from
the sending aerial A„ the first
two pulses having lready reached
the target and been reflected back
towards the receiving aerial A2.
It is now required to determine
the time of transit of any one of
the pulses over the path A,TA 2.
The pulses of radio-frequency
oscillations arriving at the receiving aerial are suitably amplified
and rectified, and then applied to
the vertical deflecting plates of a
cathode-ray tube. If the horizontal deflecting plates are connected
to a suitable time-base circuit
operating in synchronism with the
pulse generating circuit in the
transmitter, then for a fixed distance A,TA 2,the received pulses
will appear superimposed on one
another as vertical deflections
from the horizontal time-base. If,
furthermore, the time-base is made
to start its deflection from the lefthand side of the screen at the
same instant as the pulse of radiation leaves the sending aerial, then
the distance along the time-base
from its origin to the position of
the pulse displayed on it is a measure of the length of path A,TA 2.
The type of picture obtained on
the screen of the cathode-ray tube
is illustrated in Fig. 5, in which
the line OA represents the timebase which is locked to the transmitter in such a way that the
length OT, represents the time
taken by an emitted pulse to
arrive back at the receiver after
reflection from a target T,. As we
know that the velocity of radio
waves is substantially 186,000
miles per second, the scale of the
time-base can be graduated in
miles, so that the distance of the
target T, is seen to be about 19
miles. A second received pulse is
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seen at Tr returned from another
target at a range of about 35
miles.
If one or both of these
targets are moving, their changes
in position are indicated by the
movement of the pulses along the
base-line on the screen of the

Fig. 5. Type of echo display seen
on screen of cathode-ray tube.
The fluorescent spot sweeps along
the time base OA in synchronism
with the transmitted pulses.
The received echoes from two
targets are seen at a distance
from 0 corresponding to the
time taken for the pulses to
travel to and from the targets
T, and T2. The time-base can
be provided with a range scale
as shown.
cathode-ray tube towards or away
from the point O.
The amplitude of the pulse on
the tube is proportional to the
strength of the received signal, so
that this naturally increases as the
target from which the echo is returned approaches the receiver.
When other conditions remain the
same, the amplitude of the echo
is also a measure to some extent
of the reflecting properties of the
target, for example, its size; and
an experienced observer may be
able to guess the nature of the
target from the echo pulse seen on
the tube screen.
This measurement of the distance of the reflecting body responsible for the echo signals must
be supplemented by a determination of the direction of arrival of
the waves in both the horizontal
and vertical planes, before the
actual position of the reflector in
space is completely known. These
measurements can be made by
well - established
methods
for
observing the bearing or azimuth
(fp in Fig. 6) and the angle of elevation above the horizontal (
0,
Fig. 6). The first observation can
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be made by rotating the receiving
aerial, which may at certain wavelengths be a horizontal dipole,
about a vertical axis until the
amplitude of the corresponding
pulse decreases to zero; it is then
known that the bearing is in
line with the direction of the
dipole.
Alternatively, a pair of
fixed aerials at right angles to one
another can be used, connected to
the field coils of a radio gofiometer in the usual manner of a
direction finder. Rotation of the
search coil to the signal minimum
position again enables the bearing
to be determined.
The angle of elevation of the
arriving waves can be measured
by comparing the amplitudes of
the voltages induced in two similar aerials mounted one above the
other at a known distance apart,
depending upon the wavelength
in use and the range of angles of
elevation it is desired to cover.
This technique has been used for
many years past by several investigators for measuring the
angle of arrival of radio waves
over long-distance communication
paths, and it is directly applicable
to the problem now under discussion. If the reflecting object being
observed is an aircraft, then a
knowledge of the range R and
elevation 9 ( Fig. 6) enables the
altitude at which the craft is flying to be determined. If the object of interest is a ship, then the
angle of elevation is negligible,
and the range and bearing determine its position.
The above considerations all
apply to the use of wavelengths of
the order of, say, 5 to 30 metres,
for which the dimensions of the
aerials are such as to make it impracticable to obtain very concentrated beams of radiation by the
use of local reflectors. If, however, much shorter , wavelengths
are used, then it becomes possible
to arrange what is, in effect, a
radio searchlight, but with the
addition of the facility for determining distance.
This type of
equipment was used, for example,
in 1931 in the radio telephony
system which was set up for
operation across the Straits of
Dover between
England and
France, using a wavelength of
18 cm. and parabolic reflectors
about roft, in diameter. A combination of transmitter and reflector constructed on these lines,
and moved together in both ver-
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tical and horizontal planes, is
analogous to the searchlight and
observer depicted in Fig. 2. When
this type of radiolocation set is
trained on the target to give the
maximum deflection of the received pulse, the azimuth and elevation can be read off the horizontal and vertical scales respectively, while the range of the
target is observed from the position of the pulse along the timebase on the screen of the cathoderay tube.
This is the principle of the
modern radiolocation set, in the
development and exploitation of
which so much technical and
operational effort has been devoted in the past five years or so.
The story of its success, and the
technical details of its develop-

Fig. 6. The position of the target
is defined by its range R, angle
of elevation 0, and bearing or
azimuth y6.
ment must await description for
the time being; but there is no
doubt that the early establishment and use of Radar stations
has contributed very materially
indeed to both our defensive and
offensive operations at various
stages of the present war.

COMPONENTS EXHIBITION
A PRIVATE exhibition of British

£--1 radio and communications components is shortly to be held in Lon&in for the benefit of designers of
equipment for the Services.
The exhibition, fixed .for February
2oth to 22nd inclusive, will be under
the auspices of the Radio Component Manufacturers' Federation.
Admission will be restricted to those
with official invitation cards.

OUR PUBLICATION DATE

O

WING to the rearrangement of
our printing schedules it has
been found necessary to alter the
publishing date of Wireless World
to the 26th of the month.
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NEW DUTCH VALVES
Three Types Only for All Receiving Purposes
(From a Correspondent)
T is learned in Eindhoven that
new
series
of
indirectly
heated valves have been developed by the Philips company
during the occupation, and that
they are to be marketed after the
war. In both a 6.3V AC and in a
universal series there are only
three receiving types: a triodeheptode, an RF pentode, and a
duo- diode-pentode.
The valves
are of glass-and- metal construction, are of small dimensions, and
embody a keyed metal spigot for
easy location in the valve-holder.
In some cases the spigot is used
as a contact in addition to the
eight pins; top-caps
are not employed;
screening is provided
by an internal
woven- wire cylinder.
It is claimed that the
three valves in each
series suffice for normal designs of receiver, and the use

1R3

vides 4.5 watts output at 7 per
cent. total distortion for an input
of 3.9V RMS. For feeding two
such valves in push-pull, the
triode-heptode can be used as a
combined variable- gain AF amplifier and phase- inverter, as shown
in
the
accompanying
circuit
recommended by the makers.
Magnification varies in the ratio
of ro
as the negative potential
applied to the heptode controlgrid is increased from zero to fifteen volts, and, for an output of
roV RMS, total distortion rises
from o.8 per cent. with o.iV
RMS input and maximum gain, to
I250 V

6

o

INPUT
3

CONTROL
VOLTAGE

THE " PHASE-COMPRESSOR"
A Correction

RIO

Circuit recommended by Philips, Eindhoven, for using the new ECH2z valve
as a phase-splitter. Values: Ri, 1.5 MQ;
65o; R3, 250,000 ;
R4, 200,000 Q ; R5, no MD; R6, x.i MD; R7, i.o MQ ; R8, zoo,000 ;
R9, 700,000
; Rio, 700,000.Q.
CI, 4, 5, 6, o.oi µF ; C2, 0.1 /I
F;
C3, so µF.
older types is deprecated.
The frequency-changer, the RF
pentode, and the output pentode
in the AC series consume respectively 0.44, 0.2 and o.8 amp. at
6.3V ;the last-named, when working into a 5,70o-ohm load, pro-

The universal valves are of interest in that the heaters consume
only o.i amp, the triode-heptode
requiring 20 volts, the RF pentode 12.6, and the DD-pentode 55
volts; the half- wave rectifier in
this series has a 50-volt heater.
Into a load of 3,000 ohms the output valve provides, for io per
cent, total distortion, 1.35 watts
of audio power with ioo volts on
anode and screen, and 4.8 watts
with 18o volts. The RF pentode
has a slope of 2.2 mA / V at minimum bias, falling to 0.02 mA / V
when the control grid is 37 volts
negative; over this range the
anode AC resistance rises from
,000,000
to
over
10,000,000
ohms.
The frequency- changer
has a conversion- conductance of
0.75 mA / V with a grid- potential
of — 2V, the anode AC resistance
of the heptode portion being then
i,000,000 ohms. In both the RF
pentode and the triode-heptode
the control- grid / anode capacity is
under 0.002 µµF.
Advantages claimed for the
valves in these new series include
the following: ( a) that the interelectrode capacities are, in the
absence of a pinch and owing to
widely spaced pins, lower than
usual; ( b) that the capacities vary
less from specimen to specimen;
(c) that the variation of capacities
with temperature is reduced by
the absence of the customary
plastic base, the dielectric-constant of which commonly changes
appreciably with temperature. In
the case of the triode-heptode, the
reduced inter- electrode couplings
minimise the tendency of AVC
voltage fluctuations to produce
frequency-drift.

TO PUSH- PULL
STAGE

of
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6.2 per cent. with i.oV input and
— i5V bias. The triode-heptode,
having no internal connection
from the triode-grid to the heptode third grid, can also be used
for simultaneous IF and AF amplification.

I

N the article under the above title
which appeared in our last issue
the expression (
I—Rbg,,i) on pages
21 and 22 should read ( r4- Rsgs.)•
It is regretted that this typographical error was overlooked.

GOODS FOR EXPORT
The fact that goods made of

raw materials in short supply
owing to war conditions are
advertised in this Journal should
not be taken as an indication
that they are necessarily available
for export.

Fl

RI. :11 V,

IA .Ieh...b. Vi girls!

I9.15
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AIRCRAFT DF EQUIPMENT
2.— The "Marconator"; a Semi- Automatic Direction Finder

T

HE " Marconator," a radio
navigational
device
recently designed and developed by Marconi's Wireless
Telegraph Company, embodies
many new features and combines
the latest techniques of air navigation and aircraft direction finding. It is described as " an adjunct to the standard Air Ministry
DF equipment" and is intended
for the use of the navigator or
wireless operator of an aircraft.
The device enables more accurate homing to be carried out,
bearings to be taken without calculation,
and
therefore
with
greater speed and accuracy than
hitherto, automatic quadrantal
error correction, automatic sense,
back bearings to be taken and also
permits of the determination of
wind velocity. It would also appear to be a useful instrument
with which to prepare the initial
QE correction of an aircraft type.
In order to understand fully the
advantages of this instrument the
accompanying table should be
referred to; from this it will be
seen that as distinct from the
manual operations involved in
taking a bearing the following calculations are necessary with ordinary DF equipment: —
(2) Add mean relative bearing
(loop reading) to mean ships bearing (compass bearing).
(2) Add/subtract QE correction
(read from calibration card).
(3) Add / subtract
magnetic
variation (from chart).
(4) Add / subtract compass deviation (from calibration card on
compass).
These calculations require time
even with an experienced navigator, and if aspeed of 28o m.p.h.
is considered it will be ffnderstood
that the time spent in Making the
calculations leads to errors.
In the Marconator the loop scale
cursor is actually linked with the
master compass, a " repeated"
scale of which is mounted concentrically with the normal loop
scale. Thus the True bearing of a
"null " (or no-signal adjustment
of the loop) can be read directly
and calculation No. i(adding loop

By

CHARLES

B. BOVILL,

A.M.I.E.E., A.M.Brit.I.R.E,
reading to compass bearing) is
avoided. As was described in the
preceding article, the master compass can be pre-adjusted for magnetic variation and dsviation:
thus we have also disposed of calculations 3and 4. There remains
only No. 2, the quadrantal error
correction.
Once a master QE calibration
has been made for agiven type of
aircraft mechanical devices can be
included in the loop drive or on
the loop pointer to crowd or
spread the readings in conformity
with the calibration; this is
accomplished in the Marconator
by a cam arrangement which retards or advances the cursor of the
loop as required.
The Marconator is shown in

tion of flight are indicated at the
top of the instrument at the lubber line.
The second scale, located immediately inside the compass scale,
is fixed, and from it the bearings
of signals received on the loop
with respect to the direction of
flight can be read from the loop
cursor,
which is mechanically
fixed to the loop drive.
The loop cursor covers both the
fixed loop scale and the repeated
compass scale, thereby enabling
both the True bearing of the signal received and also the bearing
of the signal with respect to the
aircraft's head to be read simultaneously.
The advantages of visual indication of loop nulls over aural
nulls have already been explained; in order to provide this
facility without necessity for the
operator to take his eyes off the

Heed of aircraft with respect to
true north

Cove; of keyway lot initial align.
men, of compass reveille. scale
toted stale, showing boating
relative to ohap's head.

,own

indecatot needle
aligned with cur.iri

Illumination dimming control.
.

Id silhoi.ette of drcraFr.

Signal amplitude monitor.
:shown in correct central position

Providing mental picture ci
orientation
•

Distant reading compass repeater
scale ' true

Courtesy Ti,e Marconi Review

Fig.

2.

General

arrangement of the Marconator

Fig. ; it will be seen that two
o-36o deg. scales are mounted on
the face of the instrument. The
outer scale is arepeated reading of
the master compass, with, of
course, corrections already made.
True bearing readings of the direc-

indicating unit.

loop cursor to read the visual
meter it has been incorporated in
the centre of the instrument. If,
however, the meter was fixed it
would still entail a division of the
operator's attention when taking
bearings. . To avoid this condition
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Aircraft DF Equipment—
the designers
have
therefore
arranged for the whole visual
meter to rotate with the loop
cursor and for its pointer to be in
alignment with the loop cursor
when in the null position of the
loop. The meter used for this purpose is a centre zero type and it
follows that for any loop setting
other than the null point its
pointer will be to the left or right
of the cursor.
It will be realised that it would
not be practicable to use a doubleneedle instrument for this purpose; the shortcomings of the
single-needle instrument are, however, overcome by the inclusion of
a tell-tale indicator located in the
centre of the instrument, which
also shows signal amplitude.
Two further
scales reading
35 deg.—o deg.-35 deg. will be
seen at the top and bottom of the
loop scale.
These are used for
drift assessment.
A small motor is built into the
case which drives the outer scale,
this being actuated from the
master compass.
The mechanical accuracy of the
Marconator is of a high order, the
loop drive connection enabling an
alignment accuracy of 4deg. to be
made and backlash is reduced to
deg. on a 25-foot length of drive
cable.
Arrangements for preset
QE correction up to 15 deg. on
any part of the scale are incorporated.
As magnetic deviation errors
can be reduced to ± 4 deg. by
careful adjustment of the master
gyro compass, and the overall
mechanical and electrical accuracy of the Marconator is claimed
to be within 4 deg, a high total

instrumental accuracy should be
obtainable.
The operation of taking a bearing with this instrument is an extremely simple one, as will be seen
by reference to the table below.
Having
tuned
and
adjusted
the receiver it remains only to
turn the loop drive in the direction which makes the cursor follow the direction in which the
visual needle beneath it is pointing. When the needle and cursor
are aligned the null position of the
loop has been reached.
The
operation of following the needle
in itself provides the automatic
sensing.
It will be appreciated
that as the alignment of the
cursor and visual needle is effected
by rotation of the loop drive, the
taking of a number of readings,
such as would occur on an unstable aircraft, and establishing
a mean bearing, can be carried
out in a very short time.
In addition to increasing the
accuracy of bearings taken on the
loop the device opens up new
fields of the application of radio
to aerial navigation such as the
hitherto
almost
impossible
straight track homing. With the
Marconator installation this would
be carried out in the following
manner :—
An aircraft is required to home
to a beacon the W/T bearing of
which is 90 deg. True. A cross
wind is blowing, the speed and
direction of which are not known;
for the purposes of illustration it
will be assumed that the wind is
blowing from the south.
With normal uncorrected homing, i.e., the pilot flying on indications observed on the visual indicator only, the track flown

COMPARATIVE TABLE

OF

would not be a straight line, due
to the effect of the cross wind, but
would be north of the true or
straight-line track, as shown in
Fig. 2, although the aircraft
would eventually arrive over the
beacon.
To fly the shortest
route it is therefore necessary to
head the aircraft into wind sufficiently to counteract the leeway
and make atrack of 90 deg. True.
Using the device described the
loop is set to a cursor reading of
o deg., which places the loop at
right angles to the aircraft's head.
The pilot then manoeuvres the
aircraft into the position which
causes the visual meter on the
dashboard to read with the
needles crossed in the centre of
the dial—the " on course" reading—and flies the aircraft to retain the visual meter in this position.
Due to the cross wind the aircraft will drift to the north side of
the track and the pilot will have
to alter course to maintain the
"on course" reading of the
visual meter.
This manoeuvre will cause the
master compass scale to show a
different reading—say 92 deg.—instead of the original reading of
go deg. which will be repeated on
the outer scale of the Marconator.
The operator of the instrument
then off-sets the loop to make the
cursor read go deg., which, in
turn, causes the pilot's visual
meter to read to the right, and he
consequently alters course to
make it read in the central position.
The cursor is persistently reset
to go deg. for each variation of
the master compass reading until
a stable condition is reached in

OPERATIONS IN TAKING A BEARING

Standard DF gear with visual indicator ; remote loop scale ; magnetic compass.

Marconator.

(i) Select required station.
(2) Check balance of visual indicator.
(3) Tell pilot to " Stand-bi for DF "—meaning: steer steadiest course and be
ready to read " ship's head."
(4) Turn loop to centre crossed needles of visual indicator.
(1
5 Shout " Time " to pilot.
(6 Note pilot's reading of " ship's head."
(7 Note time of observation.
(8 Note relative DF bearing.
(9) Repeat (
4), (5), ( 6),(7) and ( 8) two or three times and work out mean readings
to minimise " yawing " error. .
(ro) Take " sense " and, if necessary, add 580° to mean value of (8).
(1 r) Read quadrantal correction from error curve.
(22) Ask pilot for compass deviation.
(r3) Add: Mean " relative bearing" and mean " ship's head."
Add/Sub.: quadrantal correction, magnetic variation and compass deviation.
Algebraic sum = True bearing.

(2) Select required station.
(2) Check balance of Marconator meter.
(
3)
Turn loop until needle is aligned with
cursor, maintaining the alignment
by following up movement of the
compass scale as the aircraft " yaws."
The mean reading of the cursor on
this scale is the True bearing.
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which the cursor and visual needle
beneath it are in alignment. In
this condition the cursor registers
the True bearing of the beacon
which is being homed upon. In
practice, when this condition has
been reached, the needle of the
visual meter and the compass

. . ".K")
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direction and can, if necessary,
instruct the pilot to steer a course
of 99 deg. on the compass and
ignore the visual meter readings
while he obtains a series of bearings from other stations from
which he can plot his position and
estimate the ground speed.
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True from a source of signal, the
aircraft would be homed to it first
in the manner described above. It
would then be flown on a course
of 90 deg. True, the change in
back bearing being observed,
from which the direction of drift
would be indicated.

Pilot's visual indicator

1 Navigator has set cursor to
2010
degrees on inner ( loop)
scale
Pilot has turned aircraft
to centre needles on his visual
indicator, thereby aligning Man
conator needle and cursor, and
causing outer (direct.reading corn.
pass) scale to register 90 degrees;
,the required true bearing

-

3. Navigator follows' up move.
ment of outer scale by re
setting cursor to 90 degrees
This again displaces needles of
pilot's indicator and Marconator
to the right. ( Pilot again turns
aircraft to Stbd. to keeP needles
centre , This causes further
movement of the outer scale)
5. Port drift now fully corrected.
"Shop's Head
90 degrees to
make good a true course of

-

90 degrees
eon drift of 9 de.
ernes is indicated on the drift
scale
Aerodrome
\\*

Direction of wind

2 Aircraft has drifted to Port.
Pilot has turned aircraft to Stbd.
to keep needles central on his
visual indicator. Resulting more.
ment of outer scale has displaced the 90 degrees mark to
the left of the cursor

\N

/
Transmitter

6. True course of 90 degrees
being maintained.
Signal
amplitude monitor indicates that
pilots needles require to be
lowered ( signal strength becoming excessive in vicinity of

4 Navigator follows up movement of outer scale, continuously
resetting cursor to 90 degrees
As drift not yet fully .corrected,
needles ere still slightly to the
right

courtesy The Marco n i Rev iew
Fig. 2. Diagrarrunatic representation of straight-course homing with Marconator and pilot' s vi
sua li
nd i
cator.
Procedure is as follows : ( r) the pilot steers solely by his visual indicator, turning the aircraft as necessary to
centre the crossed' needles (thereby, incidentally, aligning cursor and needle of the Marconator) ; (2) the navigator
first sets the cursor on o° on the inner (loop) scale and awaits alignment of cursor and needle by the pilot, at
which point the reading of the cursor on the outer (compass) scale will be the required true bearing ; i.e., go°
in the example. During subsequent movement of the outer scale, occasioned by drift, he follows-up with the
cursor the go° mark until the resulting aircraft heading is such that, with the cursor registering go°, cursor and
needle are stably aligned, indicating that the required true course is being maintained ; i.e., the drift has been
corrected.
scale move gently backwards and
The stages of the homing operaforwards as the aircraft yaws.
The extent of the drift would
tion are shown in Fig. 2 and will
In this example taken stable consoon become apparent and the
be more clearly understood if the
ditions have been reached with
new True bearing more stable, so
six illustrations of the Marconator
the aircraft heading 99 deg. True
that both the angle of drift and
dial
and
the
relative
positions
of
to correct the drift to the left of
its direction could be read direct
the pilots' visual indicator are ex9 deg., thus making good the refrom the astern drift scale.
amined together.
quired track of 90 deg. True.
The required track could then
Flying on a back bearing or
Changes
in
wind
direction
be regained by the normal naviattempting
to
fly
a
straight
course
which may occur along the route
gational method of applying to
away from a source of signal has
will, of course, be indicated by
the compass course a correction of
always been regarded by air navideviation from the required track
twice the measured drift angle.
gators as unreliable; it would
of 90 deg., and will be shown on
The calculations could then be
seem,
however,
that
this
can
be
the master compass outer scale. •
checked by observation of the
satisfactorily done by using the
During the homing operation
back bearing, returning to the reMarconator, and the following
the operator of the device has obquired reading by 270 deg. True,
method suggests itself.
tained sufficient information to be
and the compass course reset with
If
the
aircraft
is
required
to
be
able to assess the wind speed and
allowance for the drift angle.
flown to a point bearing 90 deg.
From the foregoing description
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Aircraft DF Equipment—
of methods and apparatus it will
be understood that any transmission of which the co-ordinates are
known, which lies within the
waveband coverage of the receiver and which provides sufficient signal strength can now be
regarded as a potential navigational aid for aircraft.
Owing to the existence of suitable transmissions in the form of
broadcast, marine and commercial
telegraphy stations in nearly all
parts of the world, navigational
pin-points thus become available

which are supplementary to the

normal navigational aid services.
Under present-day conditions of
flying above and through cloud,
ground sights often cannot be
taken for some hours at a time,
and it would appear that many
more radio " fixes " can be taken
than ground observations made.
It would therefore, seem that
through the ingenuity of British
engineers and through the combination of their latest radio and
flying instrument techniques, aircraft direction finding is destined
to fill a more important rôle in

SuPPLY

CABLE

aeronautical navigation
formerly occupied.

than

it

Literature on Aeronautical Navigation
and Radio Aids.
"Wireless Direction Finding," R.
Keen ( Iliffe).
"Principles of Aeronautical Radio
Engineering," P. C. Sandretto (McGraw
Hill).
"Aircraft Radio," H. K. Morgan
(Pitman, N.Y.).
"Radio Engineers' Handbook," F. E.
Terman (McGraw Hill).
"Simplified
Aerial
Navigation,"
J. A. McMullen (Griffin).
"Through the Overcast," Assen
Jordanoff (Funk and Wagnalls).

PLUG

BRITISH GEAR
FOR
STALINGRAD
THE accompanying photograph shows
electrocardiograph
equipment,
manufactured by A.
C.
Cossor, that is to be installed in the new Stalingrad hospital.
A cathoderay tube is used for observing and recording voltages
developed by the heart, by
the help of which its condition may be diagnosed.
The schematic diagram (reproduced by courtesy of
A. C. Cossor) shows the general arrangement of the
apparatus and the method
of photographic recording.
Electrical impulses due to

DIRECTION Of SPOT MOVEMENT
DUE TO HEART PULSES
PAT ENT ELECTRODES
DIRECTION Of
SPOT TRAVERSE

EXPOSURE
GATE

MIRROR
SPOT TRAVERSE
VOLTAGE

HEART PULSE
VOLTAGE
LECTRON GUN

SUPPLY VOLTAGES

the heart are picked up through electrodes in contact with
both arms and the left leg of the patient, and are then
passed to a high- gain amplifier. This amplifier employs
three 12:C stages and a balanced input stage—five valves
in all. To prevent impulses generated in other parts of
the body being recorded on the cardiogram a filter eliminating frequencies above about too c/s is included in the
amplifier. For cancelling out interfering potentials from
outside sources, the amplifier is fitted with two balanced
input valves, with appropriate provision for adjustment.
It is stated that records can be taken under all normal
conditions of interference, whether from mains or other
sources. Sensitivity is normally adjusted so that one
microvolt applied to the input of the amplifier gives a
deflection of 2 cm. on the CR screen; simple means for
re-calibrating are provided. The camera is an integral
part of the equipment, and matters are so arranged that
photographic records can be made at any moment
desired.
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WAVETRAPS
Modern Applications of a Well- tried Device

M

•

ANY
radio
tec hnicians
regard the subject of wavetraps as being dead—arelic
of the crystal-set or at least the
pre-superhet era.
They claim
that the universal acceptance of
the superheterodyne receiver with
its great selectivity makes other
aids to station selection unnecessary.
There are many flaws in this
argument.
Though most domestic receivers are admittedly of
the superheterodyne type, there
are still many TRF and crystal
sets in use, and because of the
increasing use of very high power •
in modern transmitters the need
for wavetraps for use with these
elementary receivers is to-day
even more pressing than it was
years ago.
Moreover, it is customary in good superhet receivers
to insert a wavetrap in the aerial
coupling circuit, tuned to the
intermediate frequency of the set,
to avoid interference from transmitters working at or near this
frequency.
And there is at least
one receiver manufacturer who
equips his standard superhets
with a means whereby a wavetrap
capable of being tuned to any
frequency in the medium- or longwave bands, may be inserted in
the aerial lead, should the receiver
be installed very near to a
powerful transmitter working at
that frequency. The idea here is
not so much to avoid interference
by signals from the nearby transmitter with reception of transmission on neighbouring channels
(though it naturally does help in
this respect) but.» minimise the
generation of
les.
One last up-to-date application
of wavetraps may be mentioned
here. It was actually the author's
experience of this which prompted
the present article.
It is customary in the design of highquality receivers to use a simple
straight set (usually one RF
amplifier followed by an infiniteimpedance detector) succeeded by
a quality amplifier.
Such an
arrangement is inherently poor in
selectivity, of course, and it is
indeed desirable that it should be

By S. W. AMOS
B.Sc. ( Hons.), Grad.I.E.E.,
A.M.Brst.I.R.E.
so, in order that a good response
to all sidebands may be obtained.
The selectivity is often
further impaired--and the fidelity
correspondingly improved—by the
connection of damping resistances
across the tuned circuits.
In
certain localities interference from
strong unwanted signals is frequently troublesome with RF
circuits as simple as these, and so
the inclusion of wavetraps is very
desirable in order to minirnisè àuch
interference.
Having thus justified the appearance of this article
at the present time, we come to
the main point of it, which is this:
that a wavetrap can be designed,
not only to reject a signal on an
unwanted frequency, but can, at
the same time, amplify signals on
a certain frequency band.
Fig. t. Fundamental
circuit of series
wavetrap.
TUNED TO
UNWANTED
FREQUENCY

and the generator V represents
the EMF induced in the aerial by
the passage of the electromagnetic
wave over it.
Suitable values of
cand rfor a typical outdoor aerial
on the medium-wave band (and it
is mainly of medium waves that
we are thinking) are 200 14i•F and
40 ohms respectively.
R, is
intended to represent the input
resistance of the receiver.
At its resonant frequency, the
tuned circuit LiC, behaves as a
pure resistance. This is indicated
in Fig. 2 (
b) in which this resistance has been given the value R
Li
(actually R 1 ---- where R=RF
CR
resistance of Li). i Again, the input
resistance of the receiver is represented by a pure resistance of
value R s. This may not be true
in practice: the input resistance
of a receiver may, in fact, contain
a reactive component, but it is
often small in value compared
with the resistive component. In
any case, even if the input
impedance were predominantly
reactive, this would not invalidate
the following argument. Neglecting r and the reactance of e in
Fig. 2 (
b) which is justified provided R, is very large, the
attenuation at the unwanted freque ncy fu. is R I

2

TUNED TO
WANTED
FREQUENCY

Consider Fig. r, which shows
probably the best known of all wavetrap circuits. In this, LiC, is tuned,
as indicated, to the unwanted
frequency fu whilst the first tuned
circuit Le s of the receiver is
resonant at a wanted frequency
fw. Fig. 2 shows the equivalent
electrical circuit of Fig. r.
In Fig. 2 (
a), which represents
the circuit of Fig. rwith the wavetrap omitted, rand crepresent the
resistance and capacitance respectively of the aerial-earth system

Rsthe
when

receiver is tuned to it, or, putting
this into the more convenient
decibel notation, attenuation =
— zo log i0 ( R /
R s)/12 2.
Typical practical values for It,
and R 2 are roo,000 ohms and
ro,000 ohms respectively.
This
gives the loss as — zo log i0
— 21 db., a useful amount. Now
when the, receiver is retuned to a
wanted frequency its input resist.
ance will presumably remain at
o,000 ohms, but it will now introduce additional attenuation at the
unwanted frequency.
This additional attenuation will not be very
great, however, otherwise a wavetrap would not have been necessary. Let us put the attenuation
introduced by the receiver at
zo db., so making the total
attenuation at a frequency of fu
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Wavetraps45 db. This may seem, on the face
of it, quite a good performance,
but it must be remembered that it
was worked out on the assumption
that the wanted and unwanted
signals were of equal strength. In
actual practice the unwanted
station may quite easily have a
signal strength 20 db. greater than
that of the wanted station. In
these circumstances the overall

form shown in Fig. 2 (C). Comthis with Fig. 2 (a) which
shows the equivalent circuit without awavetrap we can see that the
condenser representing the wavetrap is additional. This, of course,
reduces the effective capacitance
in the circuit and so puts up the
reactance and hence the impedance, thus giving a loss, usually
only a few decibels, at the wanted
frequency.
To be pedantic, the
paring

AERIAL

AERIAL - EARTH
SYSTEM

RECEIVER

(a)

EARTH
------ - J

I

WAVETRAP

I

(b)
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Now suppose the wanted frequency is lower than the unwanted one.
In these circumstances the wavetrap will be
inductive at the wanted frequency
and
the equivalent electrical
circuit is as shown at Fig. 2 (
d).
We now have aseries tuned circuit,
formed by the inductance of the
wavetrap and the capacitance of
the aerial, and at the resonant
frequency of this circuit it offers
minimum impedance, which will
be considerably less than that of
the circuit without the wavetrap
(Fig. 2 (
a)). It follow that at this
particular frequency the wavetrap will enable the aerial circuit
to give increased gain. If we are
interested in receiving a signal on
a frequency lower than the rejection frequency of the wavetrap,
then it would obviously be a good
thing if we could arrange matters
so that the circuit of Fig. 2 (
d)
resonated and so produced a
boost effect at that frequency. It
is a comparatively easy matter to
do this.
There are, of course,
innumerable pairs of values of
L, and C1 which can be used in
the wavetrap to reject a given
frequency.
As shown by the
formula

-

(c)

(d)
L._
Fig. 2. Equivalent electrical circuits of areceiver and aerial-earth
system (a) without a wavetrap; (b) with a wavetrap at its resonant
frequency; (c) at frequencies higher than the rejection frequency ;
(d) at frequencies lower than the rejection frequency.
superiority of the wanted to unwanted signals will clearly be only
21 db.
If the wanted frequency fw is
higher than the unwanted one then
the wavetrap will be capacitative
in nature at the wanted frequency
and
the
equivalent electrical
circuit of the receiver input,
ogether with the aerial, takes the

wavetrap also possesses some pure
resistance at fw which increases
the loss even further at this
frequency.
The actual value of
this loss will depend on how near
fu is to fw, being greater the less
the difference between them. Thus
the wavetrap causes some loss at
the wanted frequency, provided
this is greater than the unwanted.

2/T

VLIC1

as long as the product of L, and C,
remains the same we shall always
reject the same frequèncy. There
is, however, one pair of values of
L1 and C, which will enable one
particular frequency which, for
this particular type of wavetrap,
must be lower than the rejection
frequency, to be boosted.
Actually the tuned circuit of
Fig. 2 (
d) is rather broadly tuned
because the effective RF resistance
in it is great, which means that a
comparatively large
frequency
band (situated entirely below the
rejection frequency) is boosted.
Otherwise expressed this means
that the values of L1 and C,
required to boost a particular
frequency need not be very
critically adhered to, provided
their product is the correct value
to reject the unwanted frequency.
The curves of Fig. 3 are practical
ones taken for three pairs of values
of L1 and C,, all with the same
product, so that all pairs are
rejecting the same frequency,
These curves confirm all that has
been deduced above, namely, that
some loss occurs at frequencies
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above the rejection value, and that
a boost occurs below it, the
frequency band of the boost
depending on the value of inductance used in the wavetrap.
In order to facilitate the choice

tance necessary to tune an inductance of this value to 1,200 kc/s,
and in practice we shall use a
larger value and adjust the condenser to give resonance at 1,200
kc/s_by_experiinent.
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the low-frequency end of the
medium-wave band even without
a wavetrap. It would have been
better had the wavetrap done the
reverse, that is, had it boosted
the low-frequency end of the

1,000

+20

o

SMALL COIL

20

LARGE
COIL

SOO
400
300

MEDIUM
COIL.

40

-60
SOO

700

900

1,100

1,300

FREQUENCY IN kc/s
Fig. 3 (Above) Practical curves showing performance of wavetraps with various — ratios.
CI
All traps were adjusted so as to reject r,000
kc/s.
Fig. 4 ( Right) Performance of series wavetraps
assuming an aerial capacity of zoo iiµF.

200
INDUCTANCE LI IN 1.1 H

DECIBELS LOSS OR GAIN

400 kcis

100

SO
40
30
20

700

900

1,100

UNWANTED FREQUENCY IN

It is interesting to consider what
of a value for L1 in practice, Fig. 4
has been prepared.
From this it
effect a parallel IF wavetrap
is possible to predict the value of - (tuned to 465 kc/s) will have on
the performance of a superL/ to reject any particular freheterodyne receiver.
Suppose an
quency within the medium-wave
inductance of 800 p.H is used (this
band and to boost any other
frequency, provided this is less
is a value commonly used in IF
than the rejection value.
The
transformers since it gives resonance at 465 kc/s with a convenicurves do not depend on the value
of the receiver input resistance
ently small condenser).
Though
Fig. 4 does not quite reach these
but only on the aerial capacitance
(which was assumed to equal
values, we can deduce from it that
if L, = 800 µII and if the rejec200 µµF in the preparation of the
tion frequency is 465 kc/s, then
curves). It does not matter very
much, however, if the aerial used
the boost will occur at about zoo
or 300 kc/s (in the long-wave band).
in practice has a capacitance
different from 200 µµF for, as
pointed out earlier, the boost is
Fig. 5. Fundamental cirvery broadly tuned and the rejeccuit of shunt wavetrap.
tion frequency is, in practice,
TUNED
TO
always made correct by adjustUNWANTED
FREQUENCY
ment of C1. For the benefit of
the mathematically minded the
derivation of the curves is explained in Appendix I at the end
of this article.
TUNED TO
WANTED
Reference to the curves of
FREQUENCY
Fig. 4, shows us that a wavetrap
of 150 µH (about the inductance
of a medium-wave coil) will boost
500 kc/s if tuned to 600 kc/s and
will boost 700 kc/s if tuned to
It will also cause aloss on medium
1,150 kc/s, etc.
Suppose we
waves.
This is a pity, for rerequire to reject ', zoo kc/s and
ceivers are usually more sensitive
boost Loa> kc/s. A coil of 38 µH
on long waves than on medium
will do this.
We shall need, of
waves, and there is often a loss at
course, to calculate the capaci-

1,300

1,500

1,700

kCi5

medium-wave band and caused a
loss on the long-wave band, where
it can easily be tolerated. This
can be done with the aid of ashunt
wavetrap,
i.e.,
a series-tuned
circuit connected in parallel with
the aerial-earth terminals of the
receiver as shown in Fig. 5.
The performance of this type
of wavetrap is similar to that of
the parallel-tuned type discussed
above, in that it rejects signals on
the resonant frequency of the
circuit LiC,, but there is this
important difference, that the
circuit of Fig. 5boosts frequencies
higher than fu and causes a slight
loss at frequencies lower than fu ,
in which respect it does the
opposite of the circuit in Fig. 1.
Again we can prepare a family of
curves to illustrate the performance of Fig. 5. They are given in
Fig. 6 and the derivation of them
is given in Appendix II. As an
example of the use of these curves
we can say that an inductance of
157 µH (the usual medium wave
value) will boost 1,200 kc/s if
tuned by C1 to reject 800 kc/s,
and will boost 1,500 kc/s if tuned
to reject 1,200 kc/s. The inductance necessary to reject L000 kc/s
and boost 1,200 kc/s is 300 µH.
The IF wavetrap, if L1 = 800 µH
and is tuned to reject 465 kc/s, will,
extending Fig. 6, boost a band of
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frequencies around 600 kcis in
value, so improving the performance of the receiver in this region
where there is often a tendency to
1,00

e

50
40

,

30

cp
,

&°

00

PP
\. .

5

5

,00 1,100 1,200 1,300 1,400 1,500
UNWANTED FREOUENCY IN kc/s

a falling off in performance.
Clearly, then, if no other factors
influence the choice of an IF
wavetrap for a superhet receiver,
the shunt wavetrap is to be
preferred
to the series type.
Actually, as we shall now see, the
value of the input resistance of
the receiver also has some bearing
on this question.
We can deduce the effect of
varying the input resistance of the
receiver on the performance of
both types of wavetrap from first
principles quite simply.
If the
input resistance is particularly
low, then a shunt wavetrap will
be practically short-circuited, and

Fig. 6. Performance
of shunt wavetraps.
Each line indicates
inductance
necessai y to reject frequency indicated on
abscissae and boost
frequency marked
on curve.
Aerial
capacity 200 ,t/ILF.

the most part decide the current
in the circuit), but a shunt wavetrap will work well since it will be
practically undamped. The curves
of Fig. 7 illustrate how the rejection and the boost vary with the
value of the input resistance.
These curves were not scientifically determined but are only
qualitative;
they do, however,
illustrate that common generalisation that shunt wavetraps should
only be used in conjunction with
high input resistances and series
wavetraps with low input resistances.
Actually both types may
be used with equal success if the
input resistance happens to be

SERIES WAVETRAP

;HUNT WAVETRAP
IHAS

u
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neither low nor high, say zo,000
ohms, which is actually quite a
common value.
This is a fortunate thing, since we can use that
type of wavetrap which boosts the
favoured part of the waveband.
This article does not by any
means exhaust the subject of
wavetraps. An interesting circuit
is that of Fig. 8. In this, LiC, is
arranged to resonate at a wanted
frequency and L/ and C, are so
chosen that at an unwanted
frequency L, C, is inductive and
resonates with C , so giving rejection.
Doubtless one could also
arrange matters so that the aerial
capacitance resonates with L, C,
and C
(
this network being inductive at this particular frequency) in order to boost yet
another wanted frequency.
The
mathematics
would
be
very
complicated, however.
Similar
principles are used in the design
of " image rejector" circuits in
superhet receivers.
2

00

10

INDUCTANCE

L1 IN

111-1

20

hence comparatively ineffective,
whereas a series wavetrap will
work very well, as suggested
earlier in the article.
On the
other hand, if the input resistance
is very large then
the
performance
of a series wavetrap will be adversely affected
(since the input
resistance of the
receiver will for

THA N f

fu

2

Fig. 8. An interesting
circuit giving rejection
of one frequency and
boost of two others.

Appendix I
We must first find an expression for
the apparent inductance of a parallel
tuned circuit ( Fig. 9) at a frequency
below the resonant value. At any frequency its impedance, Z, is given by
Z

ZoZ i,
ZL

Zo
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jüiL,
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Curves illustrating dependence of rejection and boost on
receiver input:resistance.
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Neglecting R, in comparison with

to substitute for C1,we may show
jcuL l
XL =

-

in the circuit' at any frequency

—

wig we have that the reactance in
the circuit is given by
XL —

L1
Ci(w1. 1 —

Now the rejection
such that

cue =

L

frequency fu is
and, using this

Radio Receivers and Transmitters.
By S. W. Amos, B.Sc., and F. W.
Kellaway, B.Sc. Pp. 263 + xxviii;
figs. 147. Chapman and Hall, 3739, Essex Street, Strand, London,
W.C.2. Price 2I/-,
THIS book, state the authors, is
1 - intended
to provide a bridge
joining pure science and applied
radio.
Intended for the serious
student, some knowledge of radio
and physics is assumed. The result
of their labours is a sound and
capable textbook, which provides an
excellent survey of conventional
practice.
The introductory chapter deals
with rather a miscellany of subjects:
wireless waves, sound, modulation,
transmitters, receivers, television,
all receive mention.
It is unfortunate that the outworn concept of
an ether should be dragged in when
pure science has been invoked.
Succeeding chapters deal with inductance, capacitance, resonant circuits, aerials and propagation, and
valves and AF amplification; then
we come to a chapter on amplifiers.
Chapter VIII deals with MF and IF
amplifiers
and
TRF
receivers;
Chapter IX with oscillators and
super-heterodyne receivers.
A useful survey of transmitters is given
in Chapter X.
Eight appendices
deal with some differential equations, Fourier analysis, hysteresis
and dimensions.
One detail which was found particularly attractive is the discussion
of a commercial broadcast receiver
circuit; in this the student is

(_w 2
)

At the wanted frequency fw we have
ww 2

Parallel- tuned circuits.

—
27r

L,

L —
zc

Appendix II
As the wavetrap, L, C1,is resonant
at the unwanted frequency fu we
have
cuu 2

so that the apparent inductance L

is given by

Fig. 9.
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L,

wu 2L,

where wu = 21rfu

At the wanted frequency L1 resonates
with the condenser formed by C, and
cin series, and so we have
e CI
cC 1
c
from which L1 —

cC 1L1

C1
C1

cosocci

Substituting for C, from ( I)

=

_I

z

Cl —

L,c
— ( ‘-idc)
u—w 2

from which

from which

—

(

c
1 )

ersc TO- fu 2
and from this expression, by giving
f
w and f
u various values the curve
.
of Fig. 4 can be determined. In this
determination c was assumed to be
200 plaF.

BOOK

REVIEW

brought into direct contact with current practice.
However, certain
features where this reviewer finds
himself not wholly in agreement
with the authors must be discussed.
In Chapter II no mention is made
of Pollack's formula for inductance.
This we believe to be the most useful of the lot, especially as it gives
rules for the choice of wire gauge.
Kelvin's expression for skin effect
resistance, on the other hand, is out
of place with its outlandish ber and
bel functions. In the chapter on resonant circuits there is a discussion
of IF transformers in which bandpass filters are mentioned; a short
discussion of filter theory, so necessary both for its own sake and for
video-frequency amplifier design,
could find a place in this book. The
chapter on propagation is, we think,
unique in a book of this kind for its
mention of Martyn's theorem; is it
cavilling to point out that F2 is used
only for the upper day-time layer?
At night the only normal layer is
•always referred to as the F layer. A
misleading statement in this chapter
is that a dummy aerial is used in
the setting up of the IF stages.
The discussion of aerials is, however,
good, although the properties of the
unterminated rhombic are not mentioned. In the chapter on valves we
were not surprised to find the minus
sign omitted from the _ '
te a of the
equivalent generator.
We have
always found it difficult to keep our
signs right, and we believe that

L1 -

wu 2L,

wee

wu 2Lic
ww 2c

cuu2L

from which
L1—

I.
Wye 2C —

0) 11 2C

4e 2C ( fW 2

f1/ 2)

This expression is plotted in Fig. 6.

_ ite g helps. The last term of the
equation on p. 132 contains a trivial
misprint. In the discussion of power
amplification there is acommon confusion: the load line may intersect
the dissipation hyperbola, provided
that the zero input point lies below
the hyperbola.
The student will, no doubt, find
other details with which he disagrees.
Almost certainly, however, he will
be attracted by the wide field
adequately covered by this book.
Particularly attractive is the demonstration that quite a lot of design
work can be done with quite elementary mathematical knowledge.
For the reader who wants a clear
general picture of the " classical"
radio field this book is thoroughly
recommended.
T. R.

AMATEUR

LICENCES

•

CCORDING 4o the annual re£--1-port of the Radio Society of
Great Britain, it is estimated that
at least 70 per cent. of the present
Home membership has never held
transmitting licences. This percentage is expected to increase until
licences are again re-issued.
It is anticipated by the Society
that some 6,000 to 8,000 members
will apply for the re- issue or issue
of transmitting licences as soon as
the present ban is lifted.
The report records that the membership of the Society has increased
by 1,909 during the year; a record.
The membership is now 7,744.
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SOUND

Discussion on - The Television- Receiver Sound Channel " at a Meeting of the Radio
Section

of the

Institution

TN the absence of Dr. D. C.
Espley, who was unfortunately
indisposed, the discussion was
opened by G. W. Edwards, B.Sc.
He drew attention to the interdependence of the subjective
qualities of sound and vision and
the danger of swamping a small
picture by too high a sound level.
A case could be made for the use
of smaller output stages, and with
the viewer seated near the axis of
the loudspeaker, high-frequency
response would be improved.
The choice of asuitable modulation system was a very controversial issue.
Frequency
modulation had been adopted in
America
and
promised highquality sound with substantial
freedom from interference, but
might present difficulties as regards
cost
and
stability
of
tuning. It was possible that some
wide-band
amplitude-modulated
systems might not be markedly
inferior when all factors had been
taken into account.

Carrier Frequencies
There was some justification for
increasing the sound field strength
by 6- so db. relative to that of the
vision signal. With regard to the
relative frequencies of the carriers,
the B.B.C. practice of placing the
sound below the vision carrier
was preferable on the score of
percentage
frequency-band
requirements on the vision carrier,
although the advantage would be
insignificant at frequencies above
5o Mc / s and for a 405-line
sthndard. The American practice
of using a higher ftequency sound
carrier was preferable in a receiver
designed to take advantage of
constancy of sound-carrier/ visioncarrier frequency spacing, and in
which, as is usual, the sound intermediate frequency is smaller than
the vision intermediate frequency,
owing to the smaller percentage
tuning range in the local oscillator
to cover a number of stations.
In the discussion which followed
there was general agreement that
a sound carrier of the same order
of frequency as the vision carrier

of Electrical

Engineers

held

was desirable. But under the conditions likely to apply in this
country there was no necessity to
fix any rigid frequency relationship between the carriers, though
considerations of filter design gave
a bias in favour of placing the
frequency of the sound carrier
below that of the vision channel.
The American decision to adopt
frequency modulation for the
sound channel and the possibility
of realising in this country the
advantages
claimed
for
this
system from the point of view of
interference
suppression
were
freely discussed. The greater cost
and complication of a frequency
modulation receiver and the need
for exact tuning, possibly by
means of automatic frequency
control, were stressed.
It was
agreed that complementary preemphasis and de- emphasis were
needed to control the virulence of
the high-frequency energy in the
residual noise, but if the degree
of pre-emphasis was based on the
average distribution of energy in
the audio spectrum there was a
danger of overmodulation in the
high audio-frequency region from
peaks associated with transients.
Some of the improvements in
quality attributed to frequency
modulation were in fact due to the
wider frequency band available on
a UHF channel, and, it was
thought, could be realised with
equal facility in an amplitudemodulated system.
So far as
susceptibility to interference from
motor car ignition systems was
concerned, the shortcomings of
amplitude modulation could be
considerably reduced by the inclusion of a limiter designed to
follow the fringe of the modulation envelope in the receiver. The
simultaneous
transmission
of
separate amplitude modulation
and frequency modulation sound
channels, situated on either side
of the vision channel, would enable manufacturers to satisfy the
demand for inexpensive receivers
while the rival claims of the two
systems were being resolved.
There was some division of
opinion on the need for excep-

on

19th

December,

1944

tionally high quality in the sound
channel. It was pointed out that
in some pre-war television receivers the degradation in quality
relative to broadcast receiver
standards resulting from the use
of a smaller loudspeaker unit in a
cabinet designed primarily to
accommodate
the
cathode-ray
tube was accepted by the viewer
without comment, probably because his attention was concentrated on the picture.
Other
speakers held the view that, since
the origins of the sounds could be
seen, the challenge to comparison
with reality was greater and that
the reproduction, particularly of
small incidental noises, should be
of the highest possible standard.
It was agreed that there should be
closer association in the receiver
of picture and sound sources; this
might be achieved by mounting
the CR tube inside the loudspeaker aperture. Discontinuities
in
tonal
balance
should
be
avoided, or dealt with at the
transmitter.
The necessity for
manipulation of controls at the
receiver, once the programme had
started, would be less tolerable
with television than with normal
sound broadcasting.
•

Practical Tests

In the course of summing up
the discussion, the Chairman said
that the rival claims of frequency
modulation and amplitude modulation systems could not be settled
by
theoretical
considerations
alone, and that abig improvement
in signal-to-noise ratio would have
to be proved before those responsible for the service would be
justified in asking the public to
pay for the higher cost of a frequency modulation system. The
high standard of the pre-war television sound channel had been
widely acknowledged.
That
standard would be maintained
and, if possible, improved, but
thorough tests would be necessary
before finally deciding the modulation system to be used.
Fifteen speakers took part in the
discussion.
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RRIMAR PRERTICE

'My wireless is worth
listeniny to again, 7n.
let a Srimar 1/
a 1Pe

and it made all the
difference IF

Brimar Valves operate to very close limits with complete reliability.
"Peak performance" is an automatic result of their use. Although
valves are still in short supply, you may be able to get the Brimar
Valve you require.

MUM
VAN
STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.
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FADE-OUTS

A New Theory

A

MONG the Abstracts appearing in the December
issue of Wireless Engineer
is one which gives some new information to those who are interested in short-wave propagation.
It deals with a Paper* by Professor R. Jouaust on the causation of
radio fade-outs—sometimes called
"sudden
ionosphere
disturbances" or " Dellinger fade-outs."
It has some time been known
that fade-outs of this kind are due
to sudden increases in the ionisation of region D of the ionosphere,
resulting in complete absorption of
the radio " sky " waves in that
region.
Also .that these sudden
rises in the ionisation are brought
about by " chromospheric eruptions "—or " solar flares "—on
the sun. In anumber of cases the
time of observation of such a solar
flare has been found to coincide
with the time of the beginning of
a radio fade-out. It remained to
be explained, however, how such
a considerable increase in the ionisation could occur so deep down
in the atmosphere-8o km. above
the ground—from a solar disturbance whose brilliance (so far as its
visible radiations are concerned) is
only slightly above that of the
sun's surface, and, furthermore,
which only affects a very small
portion of the visible surface of
the sun. It would not appear that
the higher ionospheric layers ( E
and F) are at all affected by the
ionising radiation passing through
them from the solar disturbance,
for short-wave signals which are of
high enough frequency to escape
complete attenuation in region D
(this frequency varies with the in •
tensity of the disturbance) are returned from region E or F in the
normal way. Again, as the absorbing layer begins to lose its
ionisation, signals on frequencies
which have hitherto been completely absorbed within it are returned to earth by the upper
layers, indicating that they have
existed in a normal state throughout the disturbance.
Prof.
Jouaust explains the
mechanism of the sudden ionisa•1788 " The Mechanism of Fade-outs of
Radmelectric Waves," R. Jouaust.
(
Comptes
Rendus [
Paris] Istinth March 5943.)

tion increase in this way: To
reach to the level of region D the
solar radiations must be of longer
wavelength than 1,750 Angstrom
Units. Otherwise they would be
absorbed by the gases which exist
higher in the atmosphere, and, as
we have seen, they are not so absorbed, but pass through the
higher atmosphere without appreciable effect.
Normally, radiations of this wavelength can only
come from the photosphere (the
visible portion of the sun) or from
the lower layers of the chromosphere (the region surrounding it).
The upper layers of the chromosphere emit only rays of shorter
wavelength than 1,750 Angstrom
Units, such as would be absorbed
by gases in the upper regions of
our atmosphere.
Also, in the
upper layers of the chromosphere

much of the longer wavelength
radiation coming from the photosphere is absorbed, and consequently the amount of such
energy which escapes from the sun
is relatively small, and the ionisation which it produces in region
D is thus relatively weak. During
the eruptions, however, quantities
of matter from the photosphere
are thrown up into the surface of
the chromosphere, and the longer
wavelength radiations emitted
from it escape from the sun without suffering any absorption in the
chromosphere. On reaching our
atmosphere they are thus of relatively great intensity compared
to those of the same wavelength
normally reaching it and so are
capable of producing a great increase in the ionisation of region
D.
T. W. B.

ELECTRIC LAMP FAILURES
A " Thermionic " Fault
l'HE

lamp upon which these
chance observations were made
was a rooW lamp of cheap type
which had already seen many hours'
service. It was in use in the proper
position, i.e., vertical, cap upwards.
After the light had been on for
some time it was noticed that it
appeared to be varying in a curious
manner, so the shade of the lamp
was removed and a close inspection
of the bulb was made. It was found
that at the second " spoke" from
one end the filament was completely
severed and the section of filament
which should have been strung between spoke z and spoke 3 was
hanging freely but was not making
contact in any way. Both sections
of the filament were still glozving,
even the loose hanging portion right
down to its fused end. This at first
sight seemed so remarkable that
the greatest care was taken to see
that there was no physical circuit
across the gap. The distribution of
light from the lamp as a whole
varied as the loose bit of filament
was made to hang in various position. (This, in fact, is what had
called attention to the lamp), but
the filament brightness itself did
not appear to change.
After this
inspection temptation became too
great and the lamp was switched off
and, of course, it failed to relight
when switched on again.

The only explanation I can offer
is that this " two plate diode," once
having been raised to the required
temperature, is capable of maintaining itself. A considerable emission current can be given out in
each half-cycle by one or other of
the filament portions and this can
maintain the necessary heating in
two ways: (a) by the consequent
flow of current in the filament portions, and (
b) by bombardment.
A second effect noticed with this
lamp was that it emitted a slight
noise of mechanical vibration of
high and somewhat indeterminate
frequency—the kind of noise I
should associate with the natural
vibration of the metal part of the
internal structure.
Whatever the explanation may
be I am confident, now that I have
"caught a lamp in the act," that
this is the secret of the lamp which
appears to be quite all right when
it is switched off and appears to
die cold.
K. G. B.
[The lamp, with its open-circuited filament, would appear to
have functioned on the principle of
the " Point-olite."
Though it is
generally believed that moribund
electric lamps are fruitful sources of
interference with radio reception, it
is not clear whether lamps with.the
particular
defect
described
are
likely to be serious offenders.—ED.]
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WORLD
CANADA CALLING
TEST
transmissions
from
Canada's
new
short-wave
broadcasting station at Sackville,
New Brunswick, were begun on December 21st on frequencies of 15.22
and 17.82 Mc/ s. Transmission times
are from 1045 to 1315 GMT.
It is understood the station will
be brought into regular service on
February 11th.
The two American-built 50-kW
transmitters are at present equipped
with an aerial array directed towards Europe.
By reversing this
array the station will be able to
serve the West Indies, Mexico and
New Zealand.
Other arrays will.
in due course, be added to the station's aerial system, which it is understood is an adaptation of that
used by the B.B.C.
Peter Aylen, who has been with
the Canadian Broadcasting Corporation for twelve years, has been appointed supervisor of the C.B.C.
international short-wave service.
The Sackville station is being
financed by the Canadian Government and operated by the C.B.C.
Reception reports are welcomed
and should be sent to A. E. Porter,
Canadian Broadcasting Corporation,
32, Great Castle Street, London,
W .I.
WIRELESS HONOURS
'L"OR services to education Dr,
A. P. M. Fleming, C.B.E.,
director of Metropolitan Vickers
Electrical Co., is created a Knight
Bachelor in the New Year Honours
List. He is chairman of the Education and Training and Personnel
Sub-Committee of the I.E.E. The
Committee's report on part-time
education and training for engineers
is summarised in this issue.
B. E. Nicolls, senior controller,
B.B.C., is created a C.B.E.
Dr. F. C. Williams, principal
scientific officer, Telecommunications Research Establishment of the
Ministry of Aircraft Production, is
appointed an O.B.E.
H. H. B. Dyer, radio officer on
the Great Western Railway vessel
s.s. St. Andrew; Albert G. Newman, assistant inspector of the
G.P.O., Wireless Telegraph Section;
and Harold S. Walker, head of the
B.B.C. valve department, have been
appointed Members of the Order of
the British Empire.
H. J. Mortlock, chargehand in the
Admiralty Civilian Shore, Wireless
Service, receives the British Empire
Medal.
In addition to the above there
were a number of awards to members of the wireless industry.
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Cables;
Miss
M.
King,
senior
chargehand, Telegraph Condenser
Co.; Mrs. D. E. Sincock, welfare
supervisor, Marconi's Wireless Telegraph Co.; H. E. Smith, foreman,
Bush Radio; and K. Warwick,
assistant chief inspector, Philco
Radio and Television Corporation.
RADIO OFFICERS' DISCHARGE

A

LARGE increase in the number
of applications from
Radio
Officers for discharge from the Merchant Navy is recorded by the
Radio Officers' Union, which states
that any officer is entitled to apply
for his discharge but that releases
will depend primarily on the requirements of the Service.
It is pointed out that when a man
is discharged from the Merchant
Service he becomes liable for call-up
for further service with the Armed
Forces, in accordance with his registration age group.
1

Col. Sir A. Stanley Angwin, D.S.O.,
Engineer- in-Chief,
G.P.O., since
1939, was created a Knight of the
Order of the British Empire in the
New Year Honours.
Sir Stanley
has been a member of many international radio committees and has
served on the Government
Television Committee
since its
formation.
HONOURS FOR THE INDUSTRY
THE names of a number of manu-L facturers in the industry appear
in the New Year Honours List in
which executives and employees
have received decorations for their
part in the industry's great production drive.
Frederick Smith, general manager of the M.O. Valve Company,
becomes an O.B.E.
The following are among those
who become Members of the Order
of the British Empire:—
H. R. Angell, superintendent,
rectifier department, Westinghouse
Brake and Signal Co.; S. H.
Brewell, works director, A. H.
Hunt; H. F. Buckrnaster, technical
director and works manager, McMichael Radio; J. N. Lawrence,
production manager of one of
Philips' factories; R. G. Powell,
development engineer, Decca Radio
and
Television;
and
K.
McI.
Whyte, production manager (Bradford Factories), G.E.C.
Among the recipients of the
British Empire Medal were Miss S.
Alston, senior operator, M.O. Valve
Co.; W. A. Dawson, tool room foreman, Whiteley Electrical Radio
Co.; G. T. Egan, tool room superintendent of one of Philips' factories; Miss A. S. Forster, forewoman, Standard Telephones and

TECHNICAL APPOINTMENTS
TN an endeavour to mee tth e nee ds
-I- of the aspirants to " higher appointments,' who will be coming
out of the Services at the end of the
war with Germany, plans have been
made for the reorganisation of the
existing Appointments Department
of the Ministry of Labour.
These plans for assisting the resettlement of men and women in
posts which call for administrative,
supervisory,
managerial,
professional or technical qualifications,
are being made as a result of the
recommendations of the Hankey
Committee appointed last year.
Sir Frank Lindley, C.B., lately
Comptroller-General of the Patent
Office, and Dr. W. Wardlaw, Professor of Physical Chemistry, University of London, have been appointed scientific advisers to the
Appointments Department.
RECONVERTING INDUSTRY
l'HE Board of Trade i
s establish-L log a regional organisation to
assist firms in their change-over
from war to peacetime production.
The President of the. Board of
Trade, explaining the objects of the
new organisation, said that it aimed
at avoiding the " Whitehall bottleneck" as far as possible, and that
it was an important piece of preparatory planning work ready for
the cessation of the war against Germany. Its four main functions are:
The reconversion of industry, particularly engineering; the derequisitioning of factories, etc., and the
allocation of surplus Government
factories; the distribution of indus-
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try, with special regard to the new
development areas; and the deconcentration of industry and the release of labour and materials.
WHAT THEY SAY
A CONDITION OF PEACE? — The
£-1 disarmament of Germany will
have to include radio disarmament.
—M. Jean Guignebert, directorgeneral of the French Broadcasting
System.
But
TELEVISION
there are

those
IS READY,
who would
• NOWnow

hold television back, by relegating
it to the Siberia of new ultra-high
frequency channels—there to start
all over again, working out a new
and questionable existence ! —"Elecironic Industries," New York.
AMERICAN OPINION.—The European [ broadcasting] system ( which
appears on its way out) involves
payment of reCeiving set licence fees
. . . "Broadcasting," Washington.
ALTRUISTIC.— Radio is not, never
has been, and I hope never will be
a purely profit-making business.—
Lord
Halifax,
addressing
the
Radio Executives' Club in New
York.

TELEVISION PROGRESS
THE first conference of the Amer--R• can Television Broadcasters'
Association has been held in New
York.
Details, however, of the
plans for the " far reaching industrial, commercial and educational
uses" of television after the war
have not yet been received.
According to the French journal,
Radio 44, regular television transmissions for three hours a day on
three days a week from the Paris
station are to begin this month.
As to our own service, it is probable that the eagerly awaited report of the Government Television
Committee appointed just over a
year ago under the chairmanship of
Lord Hankey, may be published
even before this note appears in
print.
CIVIL AVIATION RADIO

I

N a statement at the conclusion
of the second Commonwealth
and Empire conference on the use
of radio in post-war civil aviation
recently held in Ottawa it was announced that the third conference
would probably be held in Australia
next summer.
Sir Robert Watson-Watt, head of
the United Kingdom delegation,
said he believed " the conference
has shown more clearly than ever
before that the transfer of modern
radio technique, and in particular
Radar techniques, from military to
civil applications will make a noteworthy contribution to the regularity, punctuality and safety of civil
air transport services."
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"SCIENCE IN PEACE "
TN order to draw attention to the
need for science to be used as
fully in peacetime as it has been
during the war, a conference to discuss the use of science in the postwar world has been organised by the
Association of Scientific Workers.
The first session on " Science and
Production" will begin at 2.15 on
Saturday, February 17th.
Sir Robert Watson-Watt, F.R.S.,
will be in the chair at the second
session at zo.o on Sunday, February 18th, when the theme will be
'The
Future
Development
of
Science."
"Science in Everyday Life" is
the theme of the third session at
2.30 on Sunday.
The conference on " Science in
Peace" will be held at the Caxton
Hall, Victoria St., London, S.W.r.
OUR COVER
THIS month's illustration shows a
J. group of Erie wire-wound resistors,
with vitreous enamel protective coatings.
This type of relatively highwattage resistor is largely used in
present-day radio and electronic equipment where high stability is needed.
OBITUARY
P. K. O'Brien.—It is with regret we
record the sudden death of P. K.
O'Brien, assistant managing director of
Murphy Radio, at the early age of 33,
following a brief illness. He joined the
company in 1934 as a professional economist to undertake " consumer research" and was appointed to the
Board as assistant managing director in
1942, in which capacity he was largely
responsible for Murphy's expansion to
meet the demands of the Services. He
served on some of the most important
of the R.M.A. committees.
PERSONALITIES
Lord Reith is to visit the Dominions
and India to discuss with the Governments the reorganisation of the Commonwealth telecommunications services.
Among those accompanying him will be
Sir Stanley Angwin, G.P.O. Engineerin-chief. In view of this Government
mission Lord Reith has resigned from
the Board of Cable and Wireless.
Sir Robert Watson-Watt, pioneer of
radiolocation, has received the honorary
degree of Doctor of Science from the
University of Toronto. It is 96 years
since the award of such a degree was
made.
A. W. Ladner has retired from his
position as Principal of Marconi's
School of Wireless Communication after
32 years' service with the company,
but will continue to act in an advisory
capacity.
N. C. Stamford, who was previously
with Marconi's Wireless Telegraph
Co., is taking A. W. Ladner's place as
Principal of the Marconi Wireless
School. He has just left the teaching
staff of Manchester University.
Trefor Williams, late of the B.B.C.,
has joined the staff of Partridge Transformers as chief designer in charge of
the Technical Department.
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H. S. Bennett is now telecommunications manager and technical adviser to
the chairman and managing director of
the Philco group of companies. He has
been released from the Ministry of
Supply to take up this appointment.
IN BRIEF
B. K. Cole appears to be the first
company to include Radar in its officially stated scope of activities. In the
revised memorandum of association recently issued by the company, provision is made for the manufacture of
"radio, Radar, television, telecom"munication and electronic apparatus,
articles, appliances, products and things
required for or capable of being used
in connection with the transmission, reception, recording and reproduction of
signals, pulses, sound, pictures, television images, films, facsimile and other
matter actuated or created by magnetic,
electromagnetic or electro
-static energy
or radio activity."
Welsh R.I. Club.—Following an inaugural meeting in December, the
Radio Industries Club of Wales and
Monmouthshire has been formed and is
affiliated to the original R.I. Club in
London. H. B. Ducé has been elected
the first president; J. F. Paull, chairman; W. Summerville Vernon, vicechairman; A. G. W. Saunders, hon. secretary; and F. C. King, hon. treasurer.
Details of membership are obtainable
from the honorary secretary at Magnet
House, Kingsway, Cardiff.
Wireless for the Blind.—The supply
of sets urgently needed for sightless
listeners has been temporarily stopped
as the result of a flying bomb which
wrecked the factory where they were
being manufactured. The secretary of
the British Wireless for the Blind Fund,
W. McG. Eagar, was appointed a
C.B.E. in the New Year Honours.
Radio Society of Great Britain.—The
following members have been re-elected
to the R.S.G.B. Council for 1945: E. L.
Gardiner ( G6GR), president; S. K.
Lewer (G6LJ), vice-president; A. J. H.
Watson (G2YD),
hon.
treasurer;
H. A. M. Clark (G60T), hon. secretary; A. O. Milne (Gel% hon.
editor; F. Charman (G6CJ), D. N.
Corfield (G5CD), F. G. Hoare (G2DP),
and W. E. Russell (G5WP) as ordinary
members of the Council. In addition,
the following three new members were
elected to the Council: E. H. Laister,
S. E. Langley (G3ST), and Lt. Col. K.
Morton Evans (GW5KJ).
St. Pancras Radio Society.—Classes
conducted by this Society have now restarted, and new members are welcomed. All enquiries should be addressed to the Honorary Secretary, S.
Barnett, 6, Anson Road, London,
N.W.2.
MEETINGS
Institution of Electrical Engineers
Radio Section.—Flt. Lt. C. B. Bovill
will give a paper on the comparison
between fixed and trailing types of aitcraft aerials on the goo-metre waveband
at a meeting to be held on February
7th.
On February 20th a discussion on
"Aspects of Post-war Valve Standardisation" will be opened by A. H.
Cooper.
"Multipath Interference in Television
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Transmission" is the subject of a paper
to be given by D. I. Lawson, M.Sc., on
February 28th.
These meetings commence at 5.30 at
the I.E.E., Savoy Place, Victoria Embankment, London, W.C.2.
Students' Section.-Dr. W. Wilson
will lecture on " The Cathode Ray Tube
and its Applications" at a meeting at
the I.E.E., London, at 7 o'clock on
February 13th.
South Midland Centre.-A discussion
on television will be opened by Dr.
D. C. Espley at a meeting of the Radio

Group to be held at the James Watt
Institute, Gt. Charles Street, Birmingham, at 6 o'clock on January zoth.
Television Society
At a meeting of the Society to be
held at the I.E.E., Savoy Place, London, W.C.2, at 6 o'clock on February
27th, Dr. H. P. Williams will speak on
" Vertical v. Horizontal Polarisation."
Institution of Electronics
North-West Branch.-A lecture on
" Neon
Stroboscopic Lamps,"
with
special reference to lamps of the cold
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Institution of Factory Managers
South-East (London)
Branch.- A
meeting of this branch will be held at
Kingsway Hall, Kingsway, W.C.2, at
2.30 on February Inb.

NEWS IN ENGLISH FROM
Country: Station
America
WRUA ( Beaton) ..
WEBS (New York) ..
WOOC ( Wayne) ..
WNRI (New York) ..
WOOW (Wayne) ..
WRIIS ( Boston)
WLWR1 (Cincinnati)

Metres
6.040
49.67
6.100
49.18
6.120
49.03
7.565 ,39.65
38.38
7.820
9.700
30.93
9.750
30.77

Daily Bulletins ( BST)

Metres

9.630
11.760
11.830

31.15
25.51
25.36

1550
0800, 1300
0800

Iran
EQB ( Teheran)

6.155

48.74

2225

Mozambique
CR7BE ( Lourenco
Marques) ..

9.830

30.52

2050

1730

Newfoundland
VON11. ( St. John's) ..

5.970

50.25

2315

1730

Palestine
Jerusalem

11.750

25.53

1615

Portugal
CSW6 ( Lisbon)

11.040

27.17

2000

Spain
EAQ ( Aranjuez)

9.860

30.43

2050t

Sweden
SBU ( Motala)..
SBP

9.535
11.705

31.46
25.63

2220
1700

Switzerland
HER3 ( Schwarzenburg)
HER4
Berne ...

6.345
11.775
10.340

47.28
25.48
29.00

2050
2050
0200, 2045

Syria
EXE ( Beirut)..

8.035

37.34

1735

Turkey
TAP ( Ankara)

9.465

31.70

1800

U.S.S.R.
Moscow

6.230

48.15

6.770
6.980
7.300

44.30
42.98
41.10

9.480
10.445
11.634
11.830
11.950
12.260
15.530

31.65
28.72
25.79
25.36
25.11
24.47
19.32

0015, 1800, 1900, 2000
2200
0015, 2347
0015
0015, 0100,0200, 1800,
1900, 2000, 2100,
2200, 2300, 2347
0100, 0200
0730, 1240
1240
0015, 1200, 1240, 1320
0015, 0100, 0200
1220, 1600
0015, 1200, 1240, 1320

Vatican City
HVJ

5.970

50.25

2015

Athlone ..

bits
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Metres
531

30.43
25.62
25.57
25.44
25.36
25.32
25.27
25.22
22.99
23.04
20.60
19.80
19.75
19.72
19.69
19 .
57
19.65
19 .5 7
19.54
16.90
16.87
16.83
16.52

7.240
0.680

41.45
31.32

1515
1515

Belgian Congo
Leopoldville ..

15.167

19.78

1200

Brazil
PRL8 ( Rio de Janeiro)

11.715

25.61

2030 t

China
XGOY ( Chungking) ..

9.635

31.14

0015, 1400, 1500, 1800

12.455

24.09

0000, 2030

7.510

39.94

1845, 2100

11.970

25.06

1945, 2145

6.190
7.240
7.290
9.590

48.47
41.44
41.15
31.30

0800, 1550
1550
0800, 1300, 1550
1300

Ecuador
11(1B ( Quito)
Egypt
('air° ..
French Equatorial Africa
UZI ( Brazzaville) ..
India
Delhi . .

Country: Station
India (contd.)

9.855
11.710
11.730
11.790
11.830
11.847
11.870
11.893
13.050
13.022
14.560
15.150
15.190
15.210
15.230
15.250
15.270
15.330
15.350
17.750
17.780
17.830
18.160

Australia
VLI4 (
Sydney)
VLG ( Melbourne)

ABROAD
Mc,s

0000
0000
0000
0000
0000
0000, 1200
woo, 1290,
2000
0000, 2000
1500, 1730,
1200, 1730
1200, 1300,
1500
1730, 2000
1200, 1500,
2000
1500, 1730,
1200, 1300
1500, 1730,
1500
1200, 1500,
1200, 1500,
1200, 1300
1730, 2000
1200, 1500,
1200, 2000
1200, 1300,
1730
1500, 1730
1300, 1500
1500, 1730

WNRA ( New York) ..
WLWK ( Cincinnati) ..
WRUW ( Beaton) ..
WRUS ( Boston) ..
WCRC ( Brentwood)..
WGEA ( Schenectady)
WOOW ( Wayne) ..
WRCA (New York) ..
WNRI ( New York) ..
WLWL1 (Cincinnati)
wifax ( New York)
WNBI ( New York) ..
WOOC ( Wayne) ..
WBOS ( Boston) ..
WLWL2 (Cincinnati)
WLWO (Cincinnati) ..
WCBX ( Brentwood)..
WGEO ( Schenectady)
WRUA ( Boston) ..
WRUW ( Boston) ..
WRCA ( New York) ..
W.CBN ( Brentwood) ..
WNRA ( New York) ..

1945

cathode type, will be given by D. Besso
and
H.
Brown at a meeting to
be held at 7.30 on February 2nd
at the Reynolds Hall, College of Technology, Manchester.
The lecture will
be followed by a demonstration. Nonmembers may obtain tickets on application to L. F. Berry, 54, Heywood
Avenue, Austerlands, Oldham, Lancs.

1500, 1730,
2000

2000
2000
1730
1730
1730
1730

It should be noted that the times are BBT-one hour ahead of GMT. • Sundays only.

Daily Bulletins ( BST)

1340, 1845,
2210t

tSundays excepted.

2200,"
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RADIO ENGINEERING EDUCATION
A Plea for More Training "on the Job"
N the last two or three years
has been a spate of reon the Education and
Training of Engineers. They derive from a desire to cash in on
•
the prestige and publicity which
the war has brought to applied
science.
Most of the proposals
made are rather depressing, for
they aim, though they do not say
so, at the creation of a class of
dissatisfied
semi - intellectuals,
machine-slaves with no breadth of
outlook and no roots in any kind
of civilised society. If such proposals are accepted, Fascism will
have scored a spiritual victory: a
purely technical education is a
preparation for war, not atraining
in the art of living. Further, the
best technicians are not the products of a purely technical training; contentment is essential to
good work.
The spirit which has led to the
present demand for reform has
flourished in the past. In 1726 an
excellent descriptions of our state
was given: " . . . certain persons
went up to the capital either upon
business or diversion; and after
some months continuance came
back with a very little smattering
in mathematicks, but full of volatile spirits, acquired in that airy
region. That, those persons upon
their return, began to dislike the
management of everything; and
fell into schemes of putting all
arts, sciences, languages and mechanicks upon a new foot. To this
end, they procured a royal patent,
for erecting an academy of projectors in — : and, the humour
prevailed so strongly among the
people, that there is not a town
of any consequence in the kingdom without such an academy.
In these colleges the professors
contrive new rules and methods.

Ithere
ports

"The only inconvenience is,
that none of these projects are yet
brought to perfection; and, in the
meantime, the whole country lies
miserably waste; the houses in
ruins, and the people without food
or cloaths. . ."
This may be our warning: the
• " A Voyage to Balnibarbi": Jonathan Swift.

By THOMAS

RODDAM

critics of our industrial training
system are setting up their academies. They are demanding vast
sums of money and huge armies
of men; and the houses are in
ruins. Yet, while all this goes on,
I cannot see that the old system •
has proved so ineffective. Radar
and Merlin engines are not products of the polytechnics: the
Mosquito and the Lancaster were
not designed in huge Government
colleges. Thomson, Rutherford,
Lodge, Heaviside; no night school
has produced men like these.
Some critics base their proposals
on dreary statistics of education in
other countries. Not only is their
reasoning misleading, but it is also
unnecessary. We in this country
are the heirs both of the European
tradition and of the Industrial
Revolution: we cannot march
surely in the van of post-war prosperity if we peer anxiously round
to study the progress of other
countries which lack our long and
continuous history.

Better Status Wanted
The planners will admit that we
have our great men; they cannot
do otherwise. But they talk about
" mute, inglorious Mlltons" and
about training the rank and file.
I do not believe in " mute, inglorious Mlltons." They are not
mute for long, nor can glory be
denied them. The rank and file
are our real problem. They are
the bright young men who can be
found in clumps here and there
about the countryside. It is difficult to understand why so many
of them elect to become engineers
when they may choose more profitable careers. If a graduate is
to start at £3oo a year as aschoolmaster, and at £ 150 a year doing
research, I can foresee a closed
system of schoolmasters teaching
boys to be schoolmasters, with
only a little parasitic radiation
reaching the outside world. It is
still more profitable to auction
pigs in a country market than to
do radio research: the social

standing of a village G.P. who
cannot even diagnose a broken rib
is higher than that of a research
worker in industry. Yet the
G.P.'s technical knowledge of his
trade is comparable with that of
the keeper of the village bicycleshop who charges batteries and
fits new valves to our sets. The
first step in any drive to encourage engineers must be an increase
in their incomes and an improvement in their status. We must
stop calling Mr. Bob Sawyer,
M.B., Doctor Sawyer, a title to
which he has no claim, and we
must call Bill Sodderit, Dominus
Sodderit, Magister . Sodderit or
Engineer Sodderit, depending on
his qualifications.
So much for fundamentals.
Now let us turn to the radio industry and see what sort of people
we need. First we must have the
inventing engineer, the practicalising engineer and the producing
engineer; they need their satellites, junior engineers, computers,
mechanics, wiremen.
Then we
want
skilled
mechanics
and
draughtsmen in the factory. We
want the low- skill workers at the
benches on production runs, the
inspectors, the rate-fixers, the
chasers, the storekeepers and all
the ancillary services of a factory.
The education of all these men,
up to the school-leaving age of 15
or 16, should not be technical. It
should be a healthy liberal education; mathematics and history,
physics and geography, the literature of the child's own country
and the language of two others.
Technical education for the young
should be restricted to ballet
dancers, who are not intending to
follow their trade until they retire
at the age of 6o. If this course is
adopted, there will be a need for
more secondary schools, but there
will be a balanced increase in the
educational level. We shall then
have an output of moderately
civilised young
animals, who
should be capable of reading and
writing in afairly competent way,
with some knowledge of the fundamentals from which their work,
whatever it may be, derives.
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Furthermore, the choice of a
career is postponed to an age
where areasonable decision can be
made.
It is unfair to demand
such a decision when the child
enters a post-elementary school.
At this stage the fully formal
education of the majority will
stop. It is up to industry to decide what happens next. In my
view, the solution is a rather oldfashioned one: the boy gets a
job in a factory and works there.
He starts off as amessenger in the
drawing office or the stores. He
gets used to the new discipline of
factory life, he learns his way
about the place, and he sees
his,
goes on. After a few months he
•transfers to the bench, and learns
to operate the simpler machines.
Once he has settled in, he should
receive some part-time training,
during working hours, both in
drawing office practice and in the
fundamentals of machines and
materials. After his period at the
bench he is transferred to the
drawing office, to do tracing and
the simpler detailing work. This
proposal, of course, assumes that
there is no overwhelming reason
why the trainee should stay either
in one shop or in the drawing
office: some flexibility is essential
in any scheme. The average
trainee,
however,
will
pass
through
both workshops and
drawing office; at 18 he should
therefore have acquired an adequate general education and a
basic trade training which will enable him to decide what is his particular talent. At this stage he
can settle down to develop into a
skilled mechanic or draughtsman,
with an ultimate hope of becoming either a works manager or a
chief designer if he is good enough.
It will be noted that most of the
training is actually given on the
job itself: afew lectures or formal
demonstrations may be given each
week, during working hours; fewer
may be given at night. The
formal training must be given by
men actually in close contact with
factory practice.
Now for our aristocracy.
The
Old Men of radio in general had
no university or polytechnic training; they started, thirty or forty
years ago, with keen minds, to
find out what went on.
They
made jiggers; they made billi condensers; they held matches under
the bulb-tips of their valves to
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increase the gas content; they
melted candles to make condensers; they went to the far
corners of the earth and put up
aerial masts; they made sets and
they made them work. Many of
them, as they worked, discovered
that they did not know enough
mathematics, or physics.
They
read, and they made sets work
better. The next generation came
from the universities; they were
physicists or engineers or mathematicians, and they carried the
theoretical work a stage forward.

Poorly-trained Recruits
A new
generation is now
appearing in the laboratories.
There are still the few who have
the radio thumb, who in spite of
a lack of formal education can
persuade circuits to work; there
are still the few who have been
trained as scientists, and who are
now
applying
the
scientific
method to radio problems. But a
large proportion of to-day's recruits are coming from the polytechnics and from Hankey courses
in the universities. The training
in these places leaves much to be
desired; it is a purely trade training, an unbalanced forcing of a
restricted technical talent. Nor is
it agood trade training: it is often
only too clear that polytechnic
staffs are of very poor quality,
that their limited knowledge is
inaccurate and outmoded. I can
sympathise with them in their
difficulty in keeping up to date in
the sterile atrdosphere of the polytechnics; often, however, it is not
merely opportunity which has
been lacking. If there is no talent
to staff our present polytechnics,
how then can we hope to staff all
these new academies which are
planned. Polytechnics are a politician's solution and must be rejected.
Polytechnics and cinemas are our modern bread and circuses.
If we reject polytechnics and
yet demand a formal advanced
education, where can we find it?
The advanced education which
will give us what we want has
already an approximate solution
in one provincial university. Here
many students spend their first
year reading mathematics, followed by two years reading
physics. Iwould modify this, so
that the concentration on rather
abstract theoretical physics was
reduced, and introduce a two-
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year course for a physics-mathematics tripos with alittle elementary engineering as a common
feature
with
the
Mechanical
Science tripos first year.
This
would be followed by a simplified
version of what is now, I believe,
Part III of the mathematical
tripos. I have met few engineers
who knew enough mathematics.
The reader may think that this
is all very reactionary: I have
divided wireless workers into two
classes—artisans and aristocrats
—and I have shown no bridge
between them. Remember before
you condemn this scheme that
aristo has not always been a term
of praise: remember that in all
branches of learning we must
enable the book-clever to receive
a university education whatever
the family income. Ido not wish
to label a boy " working-class " ;
Iwish to label him " hands better
than head," and I wish to prevent him being swindled, to prevent him wasting, at a bad polytechnic, time which would make
him a skilled craftsman if he were
at the bench. If he lacks talent,
a second-rate training will fit him
for nothing: too old to be an apprentice, too specialised and academic to be happy as a semiskilled
worker,
incapable
of
original work; education has its
blind alleys. Only an education
devoted to a true sense of values
is of real use.
The boy whose intellect develops late will always be unlucky in any scheme of education.
If, however, he has powers of
leadership and a grip for administration, he will make his way
from the bench to a job as shop
superintendent, with a final prospect
of
becoming
a works
manager.
From the drawing
office he may become a designer.
It would be ridiculous to base
educational reform on a requirement that even the most stupid
should be trained to do research.
I have given above my views
on education: the reader will see
that they are not the fashionable
views.
I have given also my
reasons. The reader will be aware
that there have been
many
articles and papers on this subject in the last year or so. Why?
The official answer is that the
Government has realised that
there is something lacking in our
technical education and wishes to
remedy this situation.
This, if
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true, would be laudable, but
there is every reason to believe
that it is not true. An A. Sc. W .I.
Memorandum shows only too
clearly that the Government
establishments are not interested
in providing educational facilities
foi their own staff. If the State
will not even educate its own employees, how can we believe that
it wishes to educate everyone? If
the State pays Treasury clerks
more than scientists, why should
we
swallow Ministerial
platit "Part-time
Scientific
and
Technical
Education." Association of Scientific Workers,
London. 3d.

tudes?
I seem to hear a voice
saying: " Education, like the Ritz
Hotel, is open to all; " and those
who haven't any money can have
sausages and swipes at the British
Polytechnics.
If I can't have
chicken casserole in Cambridge, I
would rather have bread and
cheese and beer at the bench:
Cheshire cheese, not some synthetic stuff with glittering tinfoil
round it.
There is an awful
danger that we are about to do
the wrong thing for the wrong
reason. Technical education does
not breed technicians; a change
of outlook will.

PART-TIME EDUCATION
I.E.E. Report on " Extension

A

SUGGESTION that provision
should be made for the education of three distinct groups of
technical personnel: the craftsmen, the technicians and the professional engineers, is made in a
lb%port recently issued by the Institution of Electrical Engineers. A
few craftsmen's courses are already in existence but these will
have to be expanded when, as required by the new Education Act,
part-time day release is compulsory for all employees up to the
age of 18.
It is suggested that there should
be a three-year course for acraftsman certificate, followed by a
more general course, lasting two
years, in workshop administration. Radio mechanics are specifically mentioned as a class for
whom a specialised third-year
course might be made available.
For the technicians' group, which
includes
technical
assistants,.
testers, designer-draughtsmen and
erection engineers, it is proposed
that the existing course for the
Ordinary National Certificate in
Electrical and Mechanical Engineering should be co-ordingted as
a basic course and that this should
be followed, where necessary, by
a course in advanced technology
of a type which has already been
developed by the City and Guilds
of Londcm Institute.
One of the most important suggestions is that pupils who do well
in the first two years of the course
for the Ordinary National Certificate should be combined with
those who have reached the standard of a good school certificate

Courses

in Mathematics and Physics and
that together these students should
enter a two-year course leading to
an Intermediate National Certificate which would be designed to
meet the requirements of the Section A examinations of the Institutions of Civil, Mechanical and
Electrical
Engineers.
These
courses would lead to the Higher
National Certificates in Electrical
Engineering and kindred subjects.
Stress is laid on the necessity for
the provision of additional technical teachers and on the value of
"sandwich " courses for the education of employees who are not
able to attend part-time day or
evening classes.
A section of the Report contains
proposals for the benefit of those
whose education and training has
been interrupted by war service in
the Forces.
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GALP1NS
ELECTRICAL STORES"FAIRVIEW,"
LONDON ROAD, WROTHAPA,
KEW.
TERMS : Sash with order. No 0.0.0.
All priotalnelude earn's(' or postage.
ELECTRIC LIGHT CHECK METERS, first-class
condition, electrically guaranteed, for A.C. mains,
200/250 volts 50 cy. 1phase 5amp. load, 11/. each.
SOLID BRASS LAMPS (
wing type), one-hole
mounting, fitted double contact, S.B.C. holder,
and 12 volt 16 watt bulb. 4/,
TUNGSTEN CONTACTS, *in. dia., apair mounted
on spring blades, also two liigh quality pure
sever contacts, ¡in, dia., also on spring blades,
fit for heavy duty, new and unused. There is
enough base to remove for other work. Set of
four contacts, 4/-.
RESISTANCE UNITS, fireproof, size 10 x lin.
wound chrome nickel wire, resistance 2 ohms to
carry 10 amps. 2/6 each.
SWITCH FUSE in wrought iron case, 3-way, for
400 volts at 40 amp. 45/-.
ROTARY CONVERTER, input 40 volts D.C.,
output 75v., 75 m/A, A.C., also would make good
50v. motor or would generate.
£2.
AUTO TRANSFORMERS.
Step up or down
tapped 0-110-200-.220-240; 1,000 watts.
S6.
POWER TRANSFORMER, 4kW, double wound,
400 volts and 220 volts to 110 volts, 60 cycle,
single phase. Price £20.
AUTO TRANSFORMER, step up or step down
500 watts, tapped 0-110-200-220-240 volts.
13 108.
Is WATT WIRE END RESISTANCES, new and
unused, price per doz., 5/-, our assortment.
MOVINO COIL AMPMETER by famous maker,
lin. die., flush mounting, reading 0-10 amps.,
F.S.D., 20 Nf/A, price 27/6.
SEARCHLIGHT, by famous maker, size 22in. dia.,
18in. deep, complete with cradle, reflecting mirror
20in. dia., for electric bulb fitting, no bulb,
adjustable focus, glass front, price £710e.
AMPLIFIER COMPONENTS from dismantled
American 10 and 20 watt amplifiers, all metal
cases and compound filled.
INPUT TRANSFORMERS, ratio
tapped, price 15/-.

LAST - WAR
VALVE. This type
of valve was widely used towards
the end of the
1914 - 1918 war.
The filament
operated on 4volts
and anode voltages
of from 120 to ii5o
were used. Though
normally mounted
in a 4- clip holder,
the valve was often
used with an
adaptor, as shown,
for insertion in a
standard 4-pin
"R " valve socket.

12 to 1, centre

P.P. OUTPUT TRANSFORMER, ratio 8.2 to 1,
centre tapped, price 10/,
POWER TRANSFORMER, pri. 95/100 v., sec.
260 0 260 at 80 NI/A, also 5 v. at 3A, price 12/6.
LARGE TRANSFORMER, size 9x8x 6in., weight
34Ibs., condition as new, input 10-0-200-220-240
volts; Output 10-0-68-58-80-82-84 volts, at 15
amps., by famous maker.
Price £7 10$. care.
Paid.
METAL RECTIFIERS, size 14 x31 x3gin., output
50v., 1 amp., 35/- ; another 53x 2m., output
100v.-260 M/A, 17/6 ; another 200v-50 M/A, 10/..
CABINET LOUDSPEAKER, for extension only,
5 watt output, 8in. dia, cone, high quality, size
of cabinet
16x14x8&in.x4
thick, cabinet
slightly marked at top, price 13.
SMALL M.L. ROTARY CONVERTER, in cast ant.
case, size
14 x4,} x41in., permanent magnet
fields, converters need attention, not guaranteed,
MOVING COIL AND M.I. METERS,
FOR FULL DETAILS OF ABOVE AND OTHER
GOODS, SEND FOR LIST, 20.
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Single-valve

MODULATED

TEST OSCILLATOR

A Cheap and Compact Instrument with a Range of
250 kc/s to 15 Mc/s.

S

OME time ago it was decided
to see if a cheap and compact
signal generator could be produced using only one valve, and
using easily obtainable parts.
Naturally, it was not possible to
produce anything like a sub-standard instrument, but the final result is a useful piece of equipment for many purposes. RF and
IF frequencies from 15 Mc / s
down to 250 kc/s are available
modulated or unmodulated, and
an audio frequency may also be
obtained.
Circuit.—The valve used is a
6A8G heptode frequency changer.
This valve has a negative mutual
conductance between the signal
grid and the oscillator anode. A
transitron RF circuit was therefore chosen using these electrodes.
This allows the use of untapped
coils, and simplifies range switching.
Three ranges of frequency were
chosen as follows :—
Range 1.-25o kc/s to 750
kc/s.
Range 2.-7oo kc/s to 2,000
kc/s.
Range 3.-5 Mc / s to 15 Mc / s.

isolated and used as the secondary winding of atransformer. The
remainder of the choke then becomes the primary winding, and a
step-down ratio of about to or
15 to z is obtained. The section
used as the secondary should be
at the HT end of the choke to
avoid capacity coupling to the
anode lead.

By K. W. MITCHELL, B.Sc.
These ranges cover most requirements, and the use of harmonics allows continuous coverage up to more than 30 Mc / s. If
desired, a lower frequency range
than Range i could be added,
using a long-wave tuning coil.'
Coils suitable for the ranges given
may be made as follows :—
Range t.-800 µH, 200 turns of
34 SWG enam. wire close wound
on a tin. former.
Range 2.-- too µH, too turns of
34 SWG enam. wire, close wound
on a ¿in. former.
Range 3.-2µH, 15 turns of 22
SWG enam. wire wound on a ¿ in.
former spaced to occupy tin.
length.
Range switching requires a
single-pole 3-way switch, and tuning is by a 0.0005 µF variable
condenser.
A low output impedance was
chosen to simplify the construction of the attenuator, and an RF
transformer is used in the anode
circuit of the valve. A screened
all-wave RF choke was obtained,
and one of its winding sections

Attenuator. — The attenuator
may be quite simple, and may be
assembled as shown in the diagram. Each section is screened
from the next, and screened leads
are used to connect the tapping
points to the coarse attenuator
switch. This switch should be of
the low-capacity type if possible,
or the minimum output obtainable may be rather large, especially at the higher frequencies.
Composition carbon resistances
are very suitable for the attenuator network. A blocking condenser is included in the output lead
in case the signal is accidentally
applied to a point of high voltage.
This condenser should be
completely screened, and to ensure freedom from stray pick-up,
the whole instrument should be in
+250V
(ismA)
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Circuit diagram of single-valve modulated test oscillator. The value of condenser C should
be chosen to give a convenient AF note with the transformer used.
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an earthed metal box, with RF
filters in the power supply leads.
Audio-Frequency Oscillator. —
The AF side of the generator uses
a back-coupled circuit connected
between the screen and the oscillator grid.
An old intervalve
transformer is very suitable for
this, and the pitch of the note
obtained may be adjusted by connecting a suitable
condenser
across one of the windings. This
condenser should not be too large
or the circuit will fail to oscillate. Modulation is switched on

750 kc/s ( 545-400 m•), since
most sets will receive these
frequencies.
The gap may be
bridged by picking up the second
harmonic of the generator output.
The frequencies 350-55o kc / s
will have their second harmonics
from
7oo — ioo kc/s (429 —
273 m.).
Range 2.
From 7oo — , 50o kc/s ( 429 —
200
m.)
may
be calibrated
directly against the medium-wave
band.
The remainder must be
done on the short-wave band
using harmonics of the generator

"F INE . ATTENUATOR CONTROL

INPUT
LEAD

SCREENED LEADS 'TO 'COARSE"
ATTENUATOR CONTROL

SHEET METAL SCREENINC

Fig. 2. Construction of the attenuator. An " L "-shaped cover should
be made to enclose the two open sides of the screening assembly.
and off by a shorting switch
across the HT side of the transformer. Screen voltage should be
kept down to a value about half
that of the oscillator anode, or it
may be found that the RF oscillator only oscillates when the modulation is switched on. Depth of
modulation tends to be excessive
with this circuit, but may be adjusted to some extent by adding
a damping resistance to the AF
transformer. For most purposes,
however, the degree of modulation is not very important. An
audio frequency output may be
taken from the cathode circuit, a
small resistance being included for
this purpose.
The cathode bypass condenser serves to remove
RF from the audio output.
Calibration.—Before attempting
to calibrate the ranges fully, make
sure that the output frequencies
are approximately correct by
checking one or two points. An
all-wave receiver which is known
to be fairly accurately scaled is
the easiest standard to check
against, and may also be used for
the final calibration.
Range 1.
Direct
calibration
may
be
used for the portions 25o-35o
kc/s ( 1,200 — 86o in.) and 55o—

output, as follows: Tune in aharmonic of 1,500 kc/s, the fourth
at 6 Mc / s ( 50 m.) will do well.
Alter the receiver tuning slowly
towards the higher frequencies
and change the generator tuning
at the same time so that the receiver and generator " keep in
step." When the receiver tuning
is 6.4 Mc / s ( 46.9 m.), the generator output will be 1.6 Mc / s. Continue moving the 'receiver and
generator together until the receiver tuning is 6.8 Mc / s (44•I m•)•
The generator fundamental frequency will now be 1.7 Mc / s. In
this way the remainder of the
range may be calibrated.
Range 3.
This range may be calibrated
directly against the short-wave
range, except for a small portion
near 5 Mc / s (6o m.), which can
be done by using its second harmonic ( zo Mc / s, 3o m.).
Notes. — Before winding the
coil for Range z, see if there is an
old coil from a 465 kc/s IF transformer about. It would quite
likely do.
It has not been possible to try
valves other than that specified,
but it seems likely that any type
of heptode frequency changer
having a similar internal construction could be used.
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H.A.5 DEAF-AID
CRYSTAL MICROPHONE

ASTATIC will be ready to

serve you again with high
quality piezo-electric devices
when the ' All- Clear ' of Victory
sounds. Astatic deaf-aid microphones can be supplied only
if Import Permits are established. Model H.A.5 illustrated
is used as standard by America's
leading hearing-aid instrument
makers.

THE
ASTATIC
CORPORATION
CONNEAUT,
OHIO,
U.S.A.
and
TORONTO,
CANADA,
Exclusively Represented by
Kingsley
Bideford,... RDod
ea
von

Frank Heaver Ltd.

CRONAME

RADIO COMPONENTS

Th
•

7•N
,

RA ILITARY
demands
ITS on the electronics
industry require large
quantities of material
made to precision standards
never
before
approached by quantity
production methods.
Crowe has had signal
success in solving problems of rapid production
of precise electronics
control mechanisms. This
experienced ability will
be an important factor
in the post-war programmes of many firms.
Exclusive*, Brpraannta
Breen Britain by

k.

FRANK HEAVER LTD

Employ

Road,
Bideford.
N. Devon.

CROWE NAME PLATE AND
MANUFACTURING CO.
CHICAGO, ILL.

U S A
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Letters to the Editor

Peacetime Uses for V2 • FM Protection Against HighAmplitude Interference Pulses • Bad Books
V2 for Ionosphere Research?

ON

E of the most impo rt
an t
branches of radio physics is
ionospheric research and until
now all our knowledge of conditions in the ionosphere has been
deduced from transmission and
echo experiments.
One of the
more modest claims of the British
Interplanetary Society was that
rockets could be used for very
high altitude investigations and it
will
not have escaped your
readers' notice that the German
long-range rocket projectile known
as V2 passes through the E layer
on its way from the Continent. If
it were fired vertically without
westward deviation it could reach
the F, and probably the F, layer.
The implications of this are obvious: we can now send instruments of all kinds into the ionosphere and by transmitting their
readings back to ground stations
obtain information which could
not possibly be learned in any
other way. Since the weight of
instruments would only be a few
pounds—as compared with V2'S
payload of 2,000 pounds—the
rocket required would be quite a
small one.
Its probable take-off
weight would be one or two tons,
most of this being relatively cheap
alcohol and liquid oxygen. A parachute device (besides being appreciated by the public!) would enable the rocket to be re-used.
This is an immediate post-war
research project, but an even more
interesting one lies a little farther
ahead. A rocket which can reach
a speed of 8 km/sec parallel to
the earth's surface would continue
to circle it for ever in a closed
orbit; it would become an " artificial satellite."
V2 can only
reach a third of this speed under
the most favourable conditions,
but if its payload consisted of a
small one-ton rocket, this upper
component could reach the required velocity with a payload of
about zoo pounds. It would thus
be possible to have a hundredweight of instruments circling the
earth perpetually outside
the

limits of the atmosphere and
broadcasting information as long
as the batteries lasted. Since the
rocket would be in brilliant sunlight for half the time, the operating period might be indefinitely
prolonged by the use of thermocouples and photo-electric elements.
Both of these developments demand nothing new in the way of
technical resources; the first and
probably the second should come
within the next five or ten years.
However, Iwould like to close by
mentioning a possibility of the
more remote future—perhaps half
acentury ahead.
An " artificial satellite" at the
correct distance from the earth
would make one revolution every
24 hours; i.e., it would remain
stationary above the same spot
and would be within optical range
of nearly half the earth's surface.
Three repeater stations, 12o degrees apart in the correct orbit,
could give television and microwave coverage to the entire
planet. I'm afraid this isn't going
to be of the slightest use to our
post-war planners, but I think it
is the ultimate solution to the
problem.
ARTHUR C. CLARKE,
British Interplanetary
Society.
Frequency Modulation
THILE post-war plans for
v television and UHF sound
broadcasting are under discussion,
it is important that the pros and
cons of FM should be understood. Space will not permit a
full discussion here; but I wish
to
correct
a misconception,
found even among responsible
engineers, that FM can give no
protection against ignition noise
or other similar pulses which
have an amplitude much greater
than that of the signal carrier.
The actual response of an FM
receiver to very powerful impulsive interference can be summarised as follows :—
(z) In the absence of a signal,

the FM receiver gives no output
from impulsive interference.
(2) In the presence of an unmodulated carrier to which the
FM receiver is accurately tuned,
the impulsive interference causes
no audible output.
If the receiver is not accurately tuned,
there will be an audible output,
but the amplitude of the pulses
in the audio-frequency circuits
of the receiver will correspond
to a modulation of the carrier of
less than zoo per cent., in fact
to a modulation depth equal to
the ratio of the frequency error
in tuning to the frequency swing
corresponding to full modulation
of a frequency- modulated signal.
(3) In
the
presence
of
a
frequency-modulated
signal to
which the receiver is accurately
tuned, the audio-frequency noise
pulses are limited to the instantaneous level of signal modulation.
If the receiver is not
accurately tuned, the amplitude
of the audio-frequency pulses
will be increased by the amount
defined in ( 2) above.
If it is true, as sometimes suggested, that ignition noise is the
chief trouble in UHF broadcasting, this summary provides a
basis for the comparison of FM
with other systems, such as wideband AM with audio-frequency
limiting.
D. A. BELL.
London, N.2z.
" New Thoughts on Contrast
Expansion"
EXPEDIENCY be damned. My
condemnation of contrast expansion was not based upon noise
and neighbour tolerances.
John
B. Rudkin (your January issue)
says " condemn the Philadelphia
Orchestra because it is too large
to play in the village hall." The
truth is that anyone who asks it
to do so should be condemned,
and those who try to get the
B.B.C. Orchestra into their bedroom are committing a crime. If
the room is small, acoustically
small, then only a limited contrast is proper, and all music

FEBRUARY, 1945
should be chamber-ified.
Conversely, in the Albert Hall, a
string quartet deserves an expander.
There is an analogy in community singing: a soloist sings a
chorus; the audience take it up,
and they sing it at about half the
speed. The soloist's tempo is all
wrong for a large body of singers,
and if the volume is unchanged
as the result of•an interposed electrical link the listener can still
estimate, from tempo and contrast, the size of the audience.
THOMAS RODDAM.
War Surplus Disposal
DISAGREE with
JClinch
(
Wireless

L. E. J.
World for
January) about allowing " enthusiastic amateurs" to buy radio
stuff directly from war surplus
stocks. What is an " enthusiastic
amateur"?
And if they have
such privileges in radio, why not
in other fields? His proposed concession would, if granted, lead to
an economic disaster, since it
would inevitably be followed by
similar concessions to anybody
and everybody.
There
are
sound
economic
grounds for claiming that the
privilege should be confined to
professionals. The term " professionals" includes, in my view,
not only the big manufacturers,
who can and will look after themselves, but also the smaller fry,
including the humble research
workers, designers and servicemen
—on whose behalf I put forward
my original plea. These professions produce for others—not, like
amateurs, for themselves alone—
and contribute vitally to " radio
wealth."
Finally, Ispecified professionals
of pre-war standing deliberately
—with the very object of excluding those who, without adequate
experience or proper training,
have managed to pass as " professionals for the duration" under
the unnatural conditions of war
(e.g., a great many of the " servicemen" who have sprung up
like mushrooms while genuine and
competent servicemen were away
in the Forces), and those who may
be tempted, by " amateurish enthusiasm" acquired during the
commercially riskless conditions of
Service workshops, to set up as
professionals after the war—with
expensive
disillusionment
to
themselves.
Unless some such
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line as " pre-war prolessionalism
is drawn, the door is open to all
sorts of shady claimants who will
only waste, or re-sell at exorbitant
prices for no social benefit, the
equipment so sorely needed by the
small professionals.
W. H. CAZALY.
London.

"Pity the Poor Student ! "

youR reviewer, T. R., is to be

congratulated on his admirable work in the January issue of
Wireless World. " Pity the poor
student," indeed!
The rising tide of thoroughly
bad books must give cause for
alarm. One might suspect from
the method of presentation and
the style that the authors dash
into print before they are sufficiently masters of their material;
or that the production of such
trash is undertaken as a rather
lucrative hobby at the expense of
earnest but untrained readers possessing a thirst for " short-cut"
knowledge.
There is a pressing need for
good basic textbooks, as your reviewer points out.
Advanced
mathematical techniques cannot
be mastered in afew hours' desultory reading. The solid foundation of elementary mathematical
work which must be assimilated
before such techniques can be profitably applied is very considerable. I speak from experience.
There is no short cut to mathematical knowledge.
It must be
acquired by sheer hard work, hard
thinking and constant practice on
a wide variety of exercises until
the various manipulations become
second nature. In any subject,
but more especially in mathematics, a sound basis is necessary
on which to build the superstructure.
Let the aspirant make an end
of these deplorable books and retrieve his Algebra, Trigonometry
and Calculus.
Let him embark
on a year's hard grind at what he
may know hazily or have completely forgotten. Let him work
out to the bitter end all the
examples. Let him keep notes of
all he does.
No matter if his
notes are practically a copy of his
textbook—if it is a good bopk.
Then, and not till then, let him
try higher things.
A. M. HARDIE,
Squadron Leader,
Royal Air Force.

THE " FLUXITE QUINS" AT WORK
"Our wireless needs FLUXITE, that's clear,
Those noises it makes are darn queer.
lust hark at it now,
That's bad language, Ivow."
" You're right," exclaimed 00, " look what's
here."

•
See that FLUXITE is always by
you — in the house— garage:e:
workshop — wherever
speedy
soldering is needed. Used for
over 30 years in Government
works and by leading engineers
and manufacturers. Of all Ironmongers—in tins, 8d., 1/4 & 2/8.

•
Ask to see the FLUX ITE
SMALL-SPACE SOLDERING
SET—compact but substantial—
complete with full instructions,
7/6.

•

TO CYCLISTS!
Your wheels will
NOT keep round and true unless the
spokes are tied with fine wire at the crossings AND SOLDERED.
This makes
amuch stronger wheel. It's simple—with
FLUXITE—but IMPORTANT.
The FLUXITE GUN •
puts FLUXITE where
you want it by a
simple pressure'
Price 1/6. or filled, 2/6.

Ell MECIIANICS tinei

Main
IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF " SOFT'
SOLDERING and for Leaflets on CASEHARDENING STEEL and TEMPERING
TOOLS with FLUXITE.
Price ld.: each.

FLUXITE LTD.

(Dept .W.W.), Bermondsey Street, S.E.I
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RADIATIONS

By " DIALLIST"
Why Call it Radar?
ANY of us hate the beastly word
Radar and wonder how it ever
came to be officially sponsored as a
supplanter of the original highly
satisfactory term.
Radiolocation
(though it may not appeal to
linguistic pedants) is a good name,
because it is descriptive.
In six
syllables it says concisely what
this somewhat-before-the-war-baby
of science is and does: Radioloca* tion is a method of locating things
by radio.
The term was invented
in 4.12is country to denote systems
developed by us for defence purposes
in case we should be involved in
war. Nobody invented radiolocation
—like Topsy, it just growed—but
we were the first country to have
practical working systems in being.
Thanks to those who had foresight
and faith in this new branch of
wireless, reliable installations were
in existence and in use when
September
3rd,
1939,
saw
us
plunged into war for the second
time in twenty-five years. The basic
principles of radiolocation were
common knowledge to the scientific
world long before
1939.
The
National Physical Laboratory at
Slough was making daily use of
them years before the war to
measure the critical heights of the
E, Fr and F2 layers, and observatories in other parts of the world
followed suit.
You will find the
process described on pages 577 and
578 of the first edition ( 1932) of
Tennan's " Radio Engineering."

M

Providential
Other nations, no doubt, flirted
with the idea of adapting the
principle to warlike purposes: we
alone got down to business.
And
it is providential that we did. The
minute Air Force that we possessed
when war carne was heavily outweighted by the Luftwaffe.
We
were immediately open to attacks
by air, against which our only
defences were the AA guns and our
few fighter aircraft.
It was manifestly impossible to have every gun
team at action stations for every
minute of the twenty-four hours, or
every fighter aircraft out on defensive patrol.
Even AA gunners
and fighter pilots must have some
rest, and both guns and aircraft require the constant and thorough
servicing that goes by the name of
" care
and maintenance."
By
giving
early
warning
of
the
approach of hostile aircraft radiolo-

cation made these things possible—
and just what that meant in the
crucial days of the Battle of Britain
anyone who participated in either
role can tell with feeling.
Radar
is an American word.
It is, one
understands, a composite formed
from RAdio Detection And Ranging. American troops used it when
they began to come over here in
1942 and we politely adopted it,
just as we politely abandoned our
Ack, Beer, Charlie, Don phonetic
telephone alphabet, with all its lastwar traditions, for Abel, Baker and
so on.
00

Re-sorting Europe's Stations
EN this war is over one
VVIlurgent
task will be the re-

sorting of European broadcasting
systems and the putting of the
whole business on a sound, workable basis. By September, ' 39, both
the long waves and the medium
assigned to broadcasting had become pretty chaotic. Mutual interference was rife, for there were far
too many stations at work and there
was far too much wavelength wandering. One trusts that there will
be no delay about summoning a
conference of broadcasting authorities and in getting out a plan fair
for all which can be strictly enforced.
Many stations will undoubtedly have to go—thanks to
the attentions of our Air Force
some of the unwanted appear to
have gone already. Broadcasting is
going to play such a vast part not
only in the national life but in the
international life of future years
that we can't afford to let things
slide
There will be something like
a clean slate when peace returns,
and the next European Broadcasting Conference is going to have a
fine opportunity of doing really
valuable work.
0 0 0

•
Training Engineers

S

OME time ago Professor Willis
Jackson read before the I.E.E.
an important paper on the education and training of the telecommunication engineer.
It was followed by a most interesting discussion, and others have since taken
place at I.E.E. centres in different
parts of the country. Of two things
there can be no doubt: first that
we are going to need telecommunication engineers of the highest class
in increasingly large numbers; and
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second, that the present training
methods are by no means all that
they should be. Professor Jackson's
scheme is that after leaving school
the budding T.E. should spend one
year in industry, three years at a
university, then a second year in
industry and finally another year at
a university in an advanced post ,
graduate course and in research
work.
To some that will teem a
long period to spend in preparation
for a career: the boy who left
school at 16 would be 22 by the
time he made a start in his profession.
But it's not too long when
you come to think of the surprising
amount of ground that has to be
covered nowadays by anyone who
intends to become a fully qualified
T.E. Such an engineer has certainly
as wide a field of both theory and
practice as the medical man. The
shortest time in whigh a man can
qualify in medicine is 54 years; that
is for a diploma—at least six years
are needed for a degree—and in any
event he should put in a further
minimum of six months in a hos,
pital appointment before practising.

The University Course
At the discussions I've mentioned
everyone seemed agreed that the
preliminary year in industry was a
good
thing
and
most
people
favoured the spending of another
year in the same way after graduation. Where there was disagreement
was over the nature of the university course.
At present it tends
to be too general.
All electrical
engineering
undergraduates have
much the same course, and the intending telecommunications expert
has to spend ( I don't like to write
"waste ') far too much time on
such things as heat, steam boilers,
the design of steel and concrete
structures, and other subjects which
belong to the mechanical rather
than to the electrical engineer. In
some university courses only a small
fraction of the electrical engineering
degree curriculum is devoted to telecommunications,
and
the
time
assigned to such vital ground work
as
mathematics,
physics
and
chemistry is much too short.

What are Your Views?
It is extraordinarily difficult to
devise a training scheme without
bad snags. To me the three years
at the university seems too short
a time to qualify for an electrical
engineering
degree---though
that
must be intended, for the later
fourth year is styled " post- graduate." Here's a tentative suggestion.
The boy starts at 16 after passing
the School Certificate, or whatever
form of general examination is
adopted in it Stea,c1 should it be
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abolished in its present shape. He
then does a year in industry, and
during that year, if he is bright, he
also passes his first professional examination.
At the end of three
years at the university he may take
the B.Sc. degree and also sit for a
lower professional diploma in electrical engineering and corresponding
roughly to the L.R.C.P. of medicine.
littir the B.Eng. degree in
eleCtrical engineering a fourth year
at the university is required. Having done that year and a second
practical year in industry he may
take a higher professional diploma
corresponding roughly to the medical M.R.C.P.
The first industrial
year and the first two university
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RADIO HEATING FOR MOS QUITO
THE time required for glueing the
plywood covers fitted to jettison tanks for Mosquito aircraft has
been reduced from 4 hours to 55
minutes by the use of radiofrequency heating. The accompanying photograph, taken in the works
of John P. White and Company,
shows two moulding fixtures for
glueing these covers; that on the
left is clamped down and " working."
The top section of the
"idle" fixture on the right is raised
to show the strip electrodes through
which the RF field is concentrated

61

years might cover the same ground
for all would-be electrical engineers.
In the third university year the
paths of the intending T.E. and the
intending power engineer diverge to
some extent, a certain amount of
specialisation being permitted.
In
the fourth university and second industrial years specialisation would
be complete. The views of readers
on this interesting and highly important subject would be welcome.
One point, by the way, about the
scheme I suggest is that, if he so
wished, the student could break
away and start out in life with a
qualification of one kind or another
at the end of his fourth, fifth or
sixth year of training.

AIRCRAFT ACCESSORIES

making the two sections of unequal
capacitance values it is possible, as
in the present case, to concentrate
extra heat on the part where curvature is most pronounced.
Between the two moulding fixtures can be seen the RF generator,
a Pye Dielectric Heating Equipment Type 5, made by Pye Telecommunications, which has an output of 400 watts at so Mc/s.
It
employs two QY2/5oo pentodes in a
push-pull circuit and has a matching
range for " work" capacitances of
between 20 to 400 oitF.

The new Vortexion 50 watt
amplifier is the result of over
seven years' development with
valves of the 6L6 type.
Every
part of the circuit has been carefully developed, with the result
that 50 watts is obtained after
the output transformer at approximately 4% total distortion.
Some idea of the efficiency of the
output valves can be obtained
from the fact that they draw
only 60 ma. per pair no load, and
160 ma. full load anode current.
Separate rectifiers are employed
for anode and screen and a
Westinghouse for bias.
The response curve is straight
from 200 to 15,000 cycles in the
standard model.
The low frequency response has been purposely reduced to save damage
to the speakers with which it
may be used, due to excessive
movement of the speech coil.
A tone control is fitted, and the -large eight
section output transformer is available to
match, 15-60-125-250 ohms.
These output
lines can be matched using all sections of
windings, and will deliver the:full response to
the loud speakers with extremelqlow overall
harmonic distortion.
PRICE1(with 807, etc., type valves) £18.10.0
Plus
MANY

23% War Increase

HUNDREDS

ALREADY

IN

USE

Supplied only against Government Contracts

on the urea- formaldehyde glue lines.
This electrode system is split into
two sections, which are so connected
that the " work" becomes effectively two condensers in series; thus
the
total
capacitance
of
the
"work " is reduced.
Further, by

All the equipment, including the
"work" fixtures, is housed completely in a wire netting cage to prevent the radiation of interference.
A section of the netting was
removed for the taking of this
photograph.

VORTEXION LTD.
257, THE BROADWAY.
WIMBLEDON.
S. W.19.
L/Be,ir 2811-
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RECENT
HIGH

input frequency is developed by a
Q
valve which is adjusted to work as a
selected harmonic of a primary

Class C amplifier, that is, it is normally
biased to cut off though the positive
grid swing brings the anode current to
saturation. Under these conditions, the
grid is impulsed by a distorted waveform, and with a suitable input impedance the desired harmonic can be
built up to large amplitude.
A filter circuit comprising a series
inductance, and a capacitance shunted
across the grid and cathode, allows
sufficient primary voltage to reach the
grid, whilst presenting a high impedance to the selected harmonic, looking back from the grid towards the
supply. The cathode is in series with
a blocking circuit which is tuned to
the fundamental frequency, thus providing negative feedback as a further
discrimination against that frequency.
The output circuit is tuned to the
desired conversion frequency.
Siemens Bros. and Co., Ltd.; M.
Reed; and S. H. Moss.
Application
date February ifith, 1943. No. 562329.
GRAMOPHONE PICKUPS
HE stylus S is coupled to a piezoelectric crystal C through a hollow
transmission link T, which is filled with
oil to damp out self-resonance, and is
mounted to rotate between two rubberlined collars B, B,.
One end of the

T

INN/ENTIONS

A Selection

FREQUENCY , GENERATORS

of the More Interesting
Radio Developments
common point. The object of the
present invention is to secure the same
favourable result by using only one
receiving aerial.
Incoming signals are first converted
to an intermediate frequency in the
ordinary way, but the IF amplifier
stage is split into three parallel
branches, two of these being tuned to
the upper and lower sidebands respectively, whilst the third is tuned to the
converted carrier frequency. A tapping
is taken from each of the sideband
channels to a pair of balanced diodes
where a gain-control voltage is developed and fed back to one or other
of the sideband amplifiers as required.
Meanwhile the output from the carrierwave
channel
is
equally
divided
between two coils, which are respectively coupled to coils carrying the
regulated outputs from the two sideband channels.
The two resulting
currents are first separately rectified
and are then combined to give a signal
which is free from fading.
Marconi's Wireless Telegraph Co.,
Ltd. (assignees of De W. R. Goddard).
Convention date ( U.S.A.) September
12th, toe. No. 562779.
BI

Piezoelectric pick-up movement.

crystal is coupled to the transmission
link by being jammed, together with
a piece of rubber packing, inns a clawshaped terminal K, the other end of
the crystal being anchored to a block
M set inside the outer casing.
The
stylus is mounted on the far side of
both of the bearings B, Bi and not
between them, so as to reduce the effect
of any non-torsional movements of the
stylus upon the crystal.
Instead of driving a piezoelectric
crystal, the axial rotation of the link
T may be used to vibrate a soft iron
armature between the pole pieces of an
electromagnetic reproducer.
A. Schumann.
Application date
January 29th, 1943.
No. 562803.
ANTI-FADING

T

SYSTEMS

problem of frequency-selective
fading has to some extent been
solved by the so-called " diversity"
system of reception, where the signals
picked up by several widely spaced or
differently orientated aerials are combined to the best advantage at a
HE

ELEVATION

W

1945

INDICATORS

HEN flying at a height below that
at which a barometric gauge can
be used, e.g., in making a blind landing, the inventors make use of the
changes that occur in the impedance
of an aerial which is radiating energy
from the aircraft. The radiated waves
must be at least four times as long as
the maximum distance over which
readings are to be taken, because at
greater heights the aerial impedance
passes through successive maxima and
minima (as the elevation increases by
quarter-wavelengths) and this makes
further indications unreliable. A wavelength of 36 metres, for instance, will
register changes of elevation accurately
up to a maximum height of 30 feet.
Means are provided for automatically
warning the pilot against using the
radio altimeter when flying at heights
above the specified limit.
The aerial is mounted horizontally
along the wings of the machine. It is
coupled to one arm of a bridge circuit,
the other arms of which are set to a

balance when the machine is flying
high. The out-of-balance current which
is developed as the craft approaches
the ground is rectified, amplified and
smoothed before being fed to a calibrated ammeter.
The General Elfectric Co., Ad., and
D. M. Heller.
Application date May
6th, 1942. No. 56 34 6 9.
RECEIVER FOR FM SIGNALS

I

T is possible to remove unwanted
amplitude variations from a frequency-modulated signal, either by
means of a limiter valve, or by a pair
of balanced detectors.
The limiter
must, however, be run at saturation,
which means using high gain; whilst,
on the other hand, it is difficult to ensure that the detectors are accurately
balanced over the full range of signal
modulation.
As an alternative solution it is now
proposed to detect separately any AM
components that may be present, and
to feed back the rectified voltages in
anti-phase to the signal, so that they
wipe out the original defect. For this
purpose the incoming signals are passed
to a pair of frequency-discriminating
diodes, which are arranged not only to
detect the required FM signals, • as
usual, but also to rectify separately any
amplitude variations of the carrier
wave.
The two rectified outputs are
fed to separate grids of a pentode
modulator, which recombines them in
such phase that the original amplitude
modulation is cancelled out.
Marconi's Wireless Telegraph Co.,
Ltd. (assignees of M. G. Crosby).
Convention date ( U.S.A.) October 25th,
1941. No. 562702.
TRANSMISSION LINES
A TRANSMISSION line is usually
/X loaded to reduce attenuation by
inserting inductance coils at intervals
along its length.
This, however, reduces the velocity of wave-transmission
to an extent which varies with different
frequencies and so introduces a certain
amount of distortion.
The invention consists in applying
"negative-resistance"
loading
units
which reduce attenuation by off-setting
the ohmic resistance of the line, and
also permit a higher transmission
velocity to the lower frequencies, so as
to maintain a uniform response over a
wide frequency band.
A convenient form of loading device
for this purpose f the so-called
"Thermistor," which is a thermally
sensitive semi-conducting mixture of
manganese and nickel oxides, possessing a high temperature coefficient of
resistance and a time constant which
depends upon its physical dimensions.
It can therefore be made to respond
selectively to a given band of frequencies, say from 2 to 3 kc/s, for
telephony, giving a negative-resistance
response within this range, and a
positive resistance or " cut-off" above
and below.
Alternatively, the same
result can be secured by using backcoupled valves to apply negative resistance to the line, these being associated with impedance elements to
control the cut-off, and with equaliser
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networks to regulate the frequency
response.
Western Electric Co., Inc. Convention date ( U.S.A.) April 25th, 1942.
No. 563417.
•

NEGATIVE RESISTANCE DEVICES

A " THERMISTOR" is a semi-con1-1. ducting
mixture
of
selected
metallic oxides, and has the property
of altering its electrical resistance with
changes of temperature.
The control
temperature may be that produced by
passing a current directly through the
"Thermistor," or the latter may be indirectly heated from a separate source.

(a)

ROLLED-SHELL MINIATURE EDISON
SCREW LAMP-HOLDERS TO
B.S. 58/E.io.

CURrIENT

(
Negative resistance oscillator.
The invention relates to the use of such
a thermally sensitive element for
generating sustained LF oscillations, or
for operating a filter or like circuit at
a high " Q " value.
In diagram (a), a part of the inductance L of a resonant circuit is
arranged in series with a " Thermistor "
R, which is indirectly heated through a
filament F from a battery B.
The
curve r, diagram ( b), shows how the
voltage across the element R changes
as the current increases, whilst curve 2
shows the ohmic or straight-line response of that part of the inductance L
which is in series with R. (The curve 4
merely shows the effect upon the
curve r of the steady biasing heat supplied from the battery.) The curve 3
is the resultant of curves 2 and 3, and
shows that the system as a whole has
a negative-resistance characteristic, and
will generate oscillations when operated
on or about the point P.
Standard Telephones and Cables,
Ltd.; P. K. Chatterjea; and C. T.
Scully. Application date January 8th,
1943. No. 562705.
The British abstracts published
here
are
prepared
with
the
permission of the Controller of
H.M. Stationery
Office,
from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
It- each.

Threaded shell with dimensions and details to B.S. 98-10 mm. " MES" ;

1
2

silver-plated finish.

-

Central " pip "- contact of spring phosphor- bronze to ensure good
contact ; silver-plated.

3

Central rivet of solid steel ensuring permanently tight and positioned
assembly.

4

Locking teeth on " shell "-contact solder-tag, ensuring contact and
preventing unintended rotation.

5

Stepped insulant-washers preventing short-circuit
comparatively high- voltage working conditions.

6
7

-

and

permitting

Toothed solder-tag locks to rivet-turnover, fixing position and ensuring contact to " pip "-contact.
Dual-purpose soldering tags coated pure tin and accepting " threaded "
or " wound " wiring ; fixing bracket, normally " dead," may contact
with shell and replace the " shell-tag."

THE

CHOICE

OF

A. F. BULGIN & CO. LW, BYE PASS RD., BARKING, ESSEX
Th 4name" BULGIN" is

registered Trade Mark)
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UNBIASED
By
FREE GRID

T

Stroboscopic
Speedometer

T is astonishing how many and
I- how diverse are the number of
important " by-products " which
have resulted from the invention
and development of wireless communication.
I refer, of course, to
such things as radio therapy, electrical recording, public-address systems and all manner of other things
which really owe their origin to
wireless
communications,
for
although the deus ex machina of all
these things is the valve, it is safe
to say that had radio communication not created an immediate and
urgent need for a reliable device for
amplifying the effect of minute
changes of voltage, the thermionic
valve might not have been invented
for at least another half-century and
we might have been spared the
horrors of the raucous loudspeakers
at our great railway termini.
Such " by-products" of radio as
have been developed, however, are
as nothing to what is brewing for us
in the post-war world. An instance
of what I mean is a, device which
has just been revealed privately to
me by a high official at Scotland
Yard as a thank-offering for his rise
to his present position from that of
a humble pavement pounder owing
to the number of convictions for
motoring offences which Igave him
the opportunity of securing against
me in the far-off days before the
war.
This new device, which is designed to make the world still more
unsafe for motorists, is startling in
its simplicity.
It uses neither
valves, photocells nor anything of
that nature, but employs a far more
humble device, namely, the homely
stroboscope.
This device did not,
of course, arise either directly or indirectly from radio; but, had it not
been for the electric gramophone,
which, of course, owed its development to the introduction of broadcasting, the stroboscope, by which
those of us on AC measure and regulate the speed of our turntables,
would certainly never have been
brought to the fore.
We are, so I learn, to be compelled, after the war, to have
metal discs covering the spokes of
our car wheels and on these discs

will be painted stroboscopic segments corresponding to a speed of
30 m.p.h.
Policemen
will be provided with
lanterns plugged into a
convenient
socket
on
the nearest street lamp
post, all of which will
be fed with frequencycontrolled AC.
It will
obviously only be necessary for the post-war
sleuth to shine his
wretched lantern on to
the wheels of a passing car to see at a
glance whether or not
it
is
exceeding
the
spe ed limit, without
the necessity of stopwatches and other prewar archaicisms.

Horological Horror

S

PEAKING as an old seafa rer w ho
sailed the seven seas in the days
of the Thermopyles and Cully Sark,
when ships were ships and not the
evil-smelling mechanised monstrosities that they are to-day, I think
it high time that a protest was made
at the excessive bias which the
BBC exhibits towards the Army
and the Air Force at the expense of
the seafaring fraternity in the
matter of the horological jargon
which it puts into the mouths of its
announcers and announcerettes in
the Forces programmes.
Every time it occurs it fills me
with insensate rage, and I feel like
unshipping my peg leg like Long
John Silver and beating the Board
of Governors over their beads with
it. No matter who it was that first
thoúght of the idea, the governors
must be held responsible, as that
is what they get paid for.
They
take a ¡Perfectly respectable girl who
has all her life been used to telling
the time in a normal civilised
manner and compel her to tell us
that the next programme will begin
at " Oh-two hours" or at " fourteen hours," leaving us unfortunate
civilians who have not had the
benefit of a military education to
work out with a set of log tables
what time they mean on the normal
civilised clocks to which we are
accustomed.
I have managed to
secure a 24-hour watch, but this has
made confusion worse confounded,

Confusion worse confounded.
for as you can see by the accompanying photograph, when it appears by the angle of the hands to
show 9 o'clock it in reality indicates
6 p.m.
I am perfectly well aware that I
shall get a spate of letters telling me
of the manifold advantages of this
method of reckoning time as compared with our normal " a.m." and
'p.m." system. I gladly concede
this point in advance, but in reply
would say that if the BBC must
muck about with the clock and try
to go all scientific in their desire for
horological exactitude why don't
they go the whole hog and adopt
a decimal system of reckoning
time by dividing the day into ten
hours or some multiple thereof.
But this is not my, main point,
which is the gross unfairness to seafaring men, whether they serve in
the Navy or Merchant Service. Not
the slightest attempt is made to
meet their needs by using for announcements the method of reckoning time to which they are accustomed en board ship. Even in programmes of an exclusively nautical
nature a gross insult is offered to
seafarers by using their " Oh-two
hours" tomfoolery instead of announcing it as
four bells in the
middle watch."
Iam particularly surprised at our
merchant seamen putting up with it
without protest. Of course, one can
understand the attitude of Naval
men with their tradition of being the
" Silent Service."
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THE ALL- GLASS TECHNIQUE

A

new method of construction

which

overcomes

problems

of

many of the

maintaining

efficient valve operation at high
radio frequencies

A

DEVELOPMENT

OF

THE

MULLARD

LABORATORIES

THE MULLARD WIRELESS SERVICE CO. LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, \X.C.7 ( 98)
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As

suppliers of Waxes and
Dielectric Compounds to Government specifications to the leaders in
the Electrical
Industry, we have
established a reputation second to
none for our

0

K

E

R

I

WAXE

As specialists in the manufacture of
Waxes, our Research facilities are at
the disposal of those who require a
Wax for any technical purpose.
Our Waxes are used for Service
components.

A.I.D. AND C.I.E.M.E. TYPE APPROVED

Cosset& —
TIM .
1127

for
ARCTIC

AND

TROPICAL

CONDITIONS

ASTOR BOISSELIER
& LAWRENCE LTD.
SALES

DEPT.

NORFOLK HOUSE, NORFOLK ST., STRAND, LONDON, W.C.2
Telephone : TEMple 5927

"BUILT BY SCIENT/STS FOR SCIENTISTS"

BIDEFORD AVENUE PERIVALE•GREENFORD.MIDDX.
TELEPHpNE : PE RIVALE 4277

Wharfedale
"MERITOR"

EXTENSION

SPEAKER

W alter

This popular
model is fitted
with an 8 inch
Unit,

with

ALNICO

Mag-

net 7,000 lines.

We are still making a few Extension
Speakers in good quality Cabinets. These
are supplied in small numbers to old
customers. The " Meritor" here shown
retails to-day at ..
. . 57/6
•.

(without transformer)

WHARFEDALE WIRELESS WORKS
HUTCHINSON LANE
'Phone

Brighouse 50

_

—

BRIGHOUSE, YORKS.
'Grams: Wharfdel.

RADIO

11010

STAMPINGS
FAKM

LANE,

•

FULHAM,

CHASSIS
S.W.i.

•

RADIO
PRESSINGS

TELEPHONE:

FULHAM

5234
C..1.C-

Wieley
TRANSFORMERS
and CHOKES
For
SEND

RELIABILITY

US YOUR ENQUIRIES

OLIVER PELL CONTROL T!'

CAMBRID6E ROW, BLIRRAGE ROAD, WOOLWICH. ILLIUDON 5.E
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WIRELESS WORLD CLASSIFIED ADVERTISEMENTS

Rate 6/- tfora lines or teas and 3/- tor every 'additional
iine or part thereof, steerage lines 5-6 words.
Box
Numbers 12 words, plus 1/,
Press Dar Mara. 1245
issue, first post Thursday, Febmary 8th. No responsibility
accepted for errors.
Under Defence Regulations 1939, Statutory Rules
and Orders 1940, Number 1689, a permit
(799G) must be obtained before sale or purchase
of certain electrical and wireless apparatus
particularly such valves and apparatus as are
applicable to wireless transmission.

AT YOUR SERVICE
Our technical department
is completely at your
service.
Mr. Trefor Williams, B.Sc.,

A.M.I.E.E.,
has
recently
NEW RECEIVERS AND AMPLIFIERS
MIDDYSTONE 358X receiver for sale, new,
relinquished his position
-I24 —Box 3329.
[ 3416
with the B.B.C. to join our
9MMUNICATION receivers. — Remember
"Dale" after the was—Dale Electronics.
staff as Chief Designer and
Ltd, 152-6, Gt. Portland St., W.I. Mus. 1023.
IVILIAN wartime ac receiver, £ 12/314;
will be pleased to offer
5watt 3-valve ac/dc amplifier with valves,
neat chassis construction, amazingly efficient,
advice and
constructive
£6/10.
PHILIPS home battery charger for ac mains,
criticism concerning your
output
12volts, 1.3amps, £3/1/6; suitable
proposed transformer
Celestion loud speaker, 33 /7.
ROTHERMEL
Senior
crystal
pick-ups,
applications.
£3/18/9; mains transformers ( specify 4v or 6v
heaters),
130rna
27/6,
120ma 35/-; super
Every confidence can be
quality 0.3amp line cord, 3/6 yard; 0.2amp
voltage droppers, 4/9; 0.3amp, 5/6; new grey
placed in his unique
steel drilled chassis, 10inx8inx2 1,6in, 3/6.
VOLUME controls, all popular sizes, 3/6, with
knowledge and extensive
switch 4/6; Dubilier 2mfd 650v block conexperience in solving
densers, 4/- each; Rola 81e p.m. speaker,
2-3ohma, 22/-; Celestion Sin p.m. speaker with
technical problems of this
transformer, 30/-,• Celestion 10in with transformer, 45/-; Celestion Sin mains energised
nature.
with transformer, 2,000ohms field, 36/-; Celeslion CT102 6M with special multi-ratio transformer„ 33/-.
UNIVERSAL output transformers, 6/6 each;
Telephae:
Abbey 2244
bell
transformers,
5/11;
etepdown
transformers, 200watt, 230-110volts, 35/-; 60watts
ditto, 29/-; Meico moving coil microphone,
5gns; Mosco folding floor stands, 52/6; Meico
microphone transformers, 12/6 each; carbon
microphones, 2/6, 7/6.
VIBRATORS.—Mallory
6volt,
4-pin,
12/-;
Bulgin vibrators, 6volt, 6-pin, self-rectifying.
20/-; bases, 1/-; 12volt vibrators in small
square case, non-rectifying, 10/-; plug or distributor suppressors, 2/3 each; dynamo condensers, 2/6; telescopic car aerials, 21/-.
MULLARD electrostatic cathode ray tubes,
Sin
type ECR30, 3gns each; bases, 4/6;
GT10 Argon filled relay, 25/-; new Mallard
universal measuring bridge, 15gns; Mallard
B100 cathode ray tube unit with tube, 12gns;
highest grade 0-1ma meters,
73/6,
3Ikin
diameter; brand new Wheatstone morse tape
recorders ( incorporate silent 12volt motor),
beautiful instrumenta, Stns.
BOOKS.—" Radio Valve Manual," 3/6; " Radio
Circuits,"
2/-; " Amplifier Manual,"
2/-;
..When I first read the testimonials from
" Short Wave Radio Handbook," 2/-; " Modern
students who said that they were able to
Radio 'rest Gear Construction." 1/6; " Rapid
Radio
Repairs,"
4/6; " Radio
Reference
send and receive morse at 10-15 w.p.m.,
Handbook,"
4/6; " Radio
Manual,"
1/-:
after finishing the fourth lesson, Ithought it
" Manual Disc Recording," 2/-; postage extra
under £4.
was impossible.
But 1 have just finished
H.P. RADIO SERVICES, Ltd., 55, County
lesson four and I find I am able to send at
Rd.. Walton, Liverpool, 4, Tel. Aintree 1445.
CbIALITY amplifiers,
206-250v
ac,
5w,
12 w.p.m. and receive at 10 w.p.m.
I am
'al 842gns; 12w. £ 14; output impedance to
telling the truth when I say all the credit
requirements, both types' s.a.e. for leaflet and
copy " Design for Quality."—John Brierley,
is due to the Candler System Co."
1, St. Paul's Ave., Lytham St. Alines. [3195
Yours very faithfully,
MPLIFIERS.--Complete
equipment
for
Ref. No. 704. D.H.
P.A. industrial, dance and stage installations and portable apparatus from 15 to 150w;
When you send for the Candler " Book of Facts"
early deliveries; illustrations and spec. on
you will receive extracts from 24 letters sent
request.—Broadcast and Acoustic Equipment
In by Candler students.
These give definite
Co. Ltd., Broadcast Rouse, Tombland. Norproof of the excellence of the Candler method of
wich 26970.
[
2963
TIENRY'S offer t.r.f. 4, valve a.c./d.c. kit
set, med wave, complete with all components and drilled chassis, 10x4x2%, easy
to
build, circuit supplied 5in speaker,
no
other extras- £8/10; cabinets for same, 22/6,
7 days' delivery.—Henry's, 5, Harrow Rd.,
for
Edgware Rd., W.2 ( Pad. 21941. [ 3339
A 110 only.—New 7-valve " Wireless
World" Quality amplifier with tone
control stage, 8watts push-pull triode output,
The originals of numerous unsolicited testiprice includes super Quality triple cone, 12mn
monial letters may be Inspected at the London
permanent magnet speaker with large matched
office.
output transformer and all valves; as above
but with 15watt tetrode output, £25/10; ideal
Details of the Candler Junior and Advanced
for realistic reproduction for public address,
Morse Code Courses are given in the Candler
limited
number
available.—Bakers
Selhurst
" Book of Facts," sent Fret on request.
Radio, 75, Sussex Rd., B. Croydon. Tel. Croydon 4226 for demonstration. [ 2772
Courses supplied on Cash or Monthly payment terms.
RECEIVERS, AMPLIFIERS—SECOND- NAND
LL-WAVE
superheterodyne
chassis,
5
-CI- valves. Sin speaker, at; only, less cabinet;
(Room 55W),121 Kingeway, London, W.C.2
£12.—Box 3341.
[3444
VOR sale, RME99 communication receiver,
Candler System Co., Denver, Colorado, U.S.A.
complete with matched speaker and spare
set of valves—Box 5325.15415

C

C

PART IDGE
TRANSFORXIERS LTD

76-8, PETTY FRANCE, LONDON. S.W. I

I am telling
the truth!

A

MORSE CODE
TRAINING

£2

Beginners and Operators

CANDLER SYSTEM CO.
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TJALLICRAFTER fiX23, perfect; £60.-B.R.S. 3831, Cadley Hill Colliery, Castle
Gresley, nr. Burton-on-Trent. [3388
ICCO 2.wave 4-valve battery portable, perfeet condition, less batteries; £7.—Lewis,
57, Basing Hill, London, N.W.11. [3827
MARCONIPHONE 7-valve all-wave
versal Model ac or dec, from 105-255
volts, sockets provided for gramophone pickup; £45.—Box 3337.
(
34 33
Q. amp, new valves, Goodman's (a
3ud
3i
3
torium speaker, baffle, tone unit, parts
and valves for r.f. unit, £ 20.—Grimsey. 51.
Lambton Rd., Manchester, 21.
[
345 7
amplifier, p.p., cell feed and p
45
ramp., steel cabinet, £12/10; Marconi
heavy duty speaker with 230 ac energising
unit, £ 6.-10, Newport Rd., Shifnal. [ 3449
w ac/dc amp., compact, portable, mike
and gram, inputs, tone and volume controls, £ 12; Baker 12in speaker, new cone, £4;
lot £ 15.-56, Rampart Rd., Salisbury. [3450
OMMUNICATION
receiver,
National
H.R.O., complete with coils and power
pack, new in 1939, unused since, condition and
performance as new; list or offers.—Box 3322.
%25 amp, mic, gram, radio inputs, with
mixing, as new, 2 chassis, £ 30; 10-valve
150kc 30mc B.P Xtal, RX working, but requires alignment, £ 30; both seen North Manchester—Box 3325.
[3407
.W. single span receiver. W.W. quality
amplifier ( P.X.4s), both chassis complete
with valves, W.W. output transformer. Magnavox 66 Speaker, B.T.H. needle armature p.n.,
all
fine condition, blue prints and W.W.
articles, £32 lot.—Box 3330.[ 3
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ALE,
Classalmost
A high unused
gain amplifier
1
12-14watt
for ac
pushp
mains,
4u
11
71
7 valves, 2 power supplies built in, variable
negative feedback, complete in new 7gn Imhoff
grey and chromium case with handles; bargain, £ 20.—Box 3340.
[3443
NEW LOUDSPEAKERS
'MEW
Broadcast
P.M.
loud-speakers,
3
11
models; I2M 12watt 15,500 lines, We
dia, voice coil; 12in 25watt 18,000 lines, lk
dia, voice coil; I5M 40watt 18,000 lines, 2 n
die, voice coil; machined and precision built
instruments, Ticonal magnets, detachable dlaphrams, die-cast chassis, uniform response,
accuracy, tonal quality, appearance and finish;
superior standards
in
fidelity,
sensitivity,
prompt deliveries; specifications and illus. upon
request—Broadcast & Acoustic Eq. Co., Ltd.,
Broadcast House, Tombland, Norwich. [ 2537
/15
only.—Brand
new
Baker
super
U Quality 12M Auditorium permanent
magnet speaker with triple cone, manufactured
by Bakers Selhurst Radio, the pioneer manufacturers of moving coil speakers since 1925.
wide frequency range, even response, ideal for
quality reproduction, fitted with magnet hay
ing exceptionally high flux density in the air
gap, suitable for public address equipment
when quali2y
e
reproduction is first consideration,' send
stamp for leaflet giving details
of above an
constructional details of a new
acoustic chamber designed to extend loud
speaker frequency range; also constructional
details of an infinite baffle cabinet; every
music lover interested in realistic reproduction
should write for leaflet.
£8/15 only.—Brand new Baker super power
cinema permanent magnet speaker with 18in
triple cone of new design, giving wide frequency response free from objectionable resonances; speech is clear and natural and music
is reproduced with exceptional realism; fine
engineering job, extremely sensitive, ideal for
public address equipment when power handling capacity plus realistic reproduction is
required.—Bakers Selhurst Radio. 75, Sussex
B. Croydon. Tel. 4226 for demonstration.
LOUDSPEAKERS BM/NEI/AND
T NFINITE baffle corner deflector for 12in
speaker, as new; £ 5.—Box 3334. [3426
ARTLEY-TURNER Standard, 1250 Field
P.P. transformer, PX25s; nearest £5.—
Quarry, Fernbank, Bt. Boswells.[ 3452
DYNAMOS, MOTORS, ETC,
10> OTARY converter, 220v de to 230v as 75
-1-‘, watts, £12.—Bertrand, 311, West End
Lane, N.W.6.
34
A LL types of rotary converters, electric
el- motors, battery chargers, petrol-electric
generator sets, etc., in stock, new and secondhand; supplied against priority orders only.
WARD, 37, White Post Lane, Hackney Wick,
. Tel. Amherst 1393.
[ 1988
LECTRADIX dynamos and motors at bargain prices, dynamos, ht and it G.E.C.
double current, 6v and 600v, weight 171b,
37/6, pkg. and can. paid; supplied Eng. and
Wales only; refund 5/- on returned cases; de
motors, 1-5th bp and %hp de motors, enclosed,
silent, 220 to 250v, 1.500 revs, double-end %ln
shaft, first grade make, guaranteed, 1-5hp,
£3110 each; 141ip, £4 each; all cam Paid
Eng. and Wales; others in stock.—Electradix,
214, Queenstoft Rd., Battersea, London.
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TRANSFORMERS
POWER AND AUDIO
TRANSFORMERS FOR ALL
ELECTRONIC
EQUIPMENT
AMPLIFIER KITS
Type Alb. Complete amplifier using two 6E60
valves in P.P. Output trend. tapped 3, 5, 8ohms.
Prtee £12 10 0
£46 Super Amplifier using two 61,6O valve in P.P.
with neg. feedback. OP12K multi-ratio output.
Price £28 10 0
The " Broadway Three " plus rectifier. A.C. mains.
TEE medium wave only. With speaker, ready to
aasemble cabinet, all black cry.tallne. Silvered
instrument dial.
Price £13 10 0
BLUE MINTS are available. Full scale wiring plan
and theory circuit of each of the above kits.
21A.C. Eliminator. Input 200/2b0v. A.C. Output 60v.,
75v., 100v.. 120v. 25 ma. (Valve rectification).
Price 47,8

.". rotary convertor, 240 de to 220 sc.
0.9Iamps, in silencing case with smooth.
ing; offers.—Mónk, High 81t., Warminster,
CABINETS
'MIDGET cabinets, beautifully finished with
•LIn. largest illuminated dial, station named,
complete with drilled chassis for 4 valveholders; 12 only, £ 2 each, £21 lot.—BM/
SIMMER, London, W.C.1.
[3382
PECIAL offer to clear.—Loudspeaker cabinets,
polished oak, 12/0 and
15/6,
polished walnut, 17/6 each, delivered in any
quantity; any type of radio cabinet made to
order; send us your enquiries.—Waldenberg
Bros., Ltd., New York Rd., Leeds. 2. [ 3030
NEW MAINS EQUIPMENT
AMINATIONS
for
mains
transformers
available from stock; send 3d. for sample
price.—V. E. S., Radio House, Ruislip, Aida.
VORTEXION mains transformers, chokes,
etc., are supplied to 0,P.O., B.B.C.,
L.P.T.B.; why not you?
Imitated but unequalled; orders can only be accepted against
Government contracts.
VORTZXION,
Ltd.,
257,
Tian
Broadway,
Wimbledon, London, S.W.19. Lib. 281.
MAINS
transformers,
shrouded
200-250
-1.71 primaries, type A, 350-0-350, 100ma 4v
3amp and 4v 5amp, 25/-; type B as A but
Av and 5v heaters, 25/-; type C as A but
200ma secondary, 42/6; type D as C but 6v
and 5v heaters, 42/6; type E as C but 500-0500v secondary, 42/6; type F as E but 6v
and 5v heaters, 42/6; push-pull output transformers for amplifiers, 15 watt, 35/-; 25 watt,
35/-; 200ma smoothing chokes, 17/6; many
other lines available' send id. stamp for cornplete list.—V. E. S. Radio House,Ruislip, Mdx.
TEST EQUIPMENT
A VOMINOR Universal, new, perfect cond.;
offers.—Collins, 80, The Oval, Kettering.
uNrs analyzer in exchange for ac record
player
or cash.—Whiteley,• 17, Vernon
St., Newark.
[3394
NIVERSAL 1,000 o.p.v. meter in leather
carrying case, all ranges, enquiries; £ 8.
—Box 3343.
(3446
C.R. oscillograph and oscillator,
£40 the pair.—J. Milsom, 9, Park Rd.,
Preston, Lancs,
A VO valve tester, latest switch panel (t
3y
4p
32,
1-1- complete; best offer secures—Owen, 538,
Mansfield Rd., Nottingham. [3441
ADIOLAB, complete valve and set tester,
in perfect order; what offers 7—Roberts,
Myfyrian, Gaerwen, Anglesey.
A VO model 40, used 6 times only, gu[a
3r
3
a
7
n
0
£E- teed perfect; £ 23; Hunts' capacity and
resistance bridge, perfect, as new, offers.—
BM/SIMMIE, London, W.0.1. [ 3383
WERRANTI 21h Mam. type 2F, 0-15, 55/-;
J. type IF 0-5, 55/-• Weston type 280, 0-75,
50/-; Park Royal 11
/ in 0-100 (tuning meter).
4
25/-; all unused 1939.—Box 3313. [ 3365
ESTOSCOPE, indispensable to radio service engineers; makes 20 lists; interesting' booklet on request,- from all wholesalers
or direct; send for leaBet " R.1."—Runbaken.
Manchester, 1.
2702
[
"ILEULTIRANGE de ammeter and voltmeter,
.1:1 2 Unipivot insts in pol. wood case; 300
micro A-12a, 6 ranges, 60 m/v, -600v, 7 ranges,
5M scales, 166 o.p.v.; offers, or exch. mains
all-wave ose — Box 3335.
[3430
SCILLOSCOPES, signal generators, eulti
range test meters, etc., test gear of every
description,
British or American,
repaired,
serviced, recalibrated.—A. Hnckelsbee, " Hazlejohn." Crofton Lane. Orpington. Kent. [3031
1.IN moving coil bench voltmeter, 0/12/
2 120 volts, £3; " Douglas" coil winding
paper insertion attachment, as new, £ 14; wire
gauge by Stubbs, 00 to 40 s.w.g., £ 2; wire
reels, capacity 71b., 18/- doz.—Box 3332. [3419
QIGNAL tracers, ideal for tracking down dis.
tortion, etc., £25; 0.1ma meters, round
type, first grade, £2/18/10; test prods, 1/9
per pair, available from stock; orders also
accepted for Multi-range meters, Mos. Taylors,
etc., and for trimming tools•, further details by
request.—V. E. B., Radio House, Ruislip, Mclx.
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If there is anything
you need made of

WOOD

WE CAN MAKE IT I
Specialists in AMPLIFIER and
EXTENSION SPEAKER
CABINETS

(Fevarnatent Contracts and Sub-oontraets undertakes
WHOLESALE ONLY

IRSH

8/56o sgote 40/2

WARD

Radio Producte
294. BROADWAY.

BEXLEYHEATH.KENI

WAVEBAND

RADIO

AMERICAN SERVICE MANUALS
Vol. I.
Sparton/Emerson,
Vol. 2.
Crossley/
Belmont.
Vol. 3.
Crossley/Belmont, part 2.
Vol. 4. RCA Victor and GE Admiral. Vol. 5.
Emerson, part 2. ALL at 126 each, or the set
of five for 6O/-. Pont paid.
"RADIO INSIDE OUT." Complete Serviceman's guide, 49.
Wireless Amplifier Manual,
fully illustrated, 23. 66- page Radio Valve Manual,
39.
VOLUME CONTROLS. Every value in stock.
with switch, S9,
STANDARD
SPEAKER
FIELD
COILS,
2,000 or 1,500 ohms, 86.
TRANSFORMERS. 25 watt P.P. 0.P. transformers, 27/6.
CHOKES. Heavy duty chokes, 30 hys. 120 ma.
200 ohms, 14 6.
REPLACEMENT BOBBINS, for either 6 v.
or 4 v. mains transformers, 18 ,6.
TWIN H.F. Suppressor chokes, 46.
METAL
BUZZERS, 26.
" LUSTRAPH ONE" Moving Coil Micro.
phone. In modern N.P. case, beautifully finished.
Impedance 20-25 ohms. Dimensions : 2}1n.X4In.
with socket tapped tin. thread. 85/- (7 days'
approval allowed).
WALSALL Moving Coil Milliampmeters, 21in.
diam., bakelite case, 55/-.
INDUSTRIAL Solder Irons, 18/6,
CAR
VIBRATORS, 12 volt, 15/,
CARBON RODS, 121n., for Sunray Lamps,
/in. diam., I -.
DROPPERS. . 3 amp., 800 ohms, with feet, 5/9.
SWITCHES, D.P.D.T. Rotary Switches, 4/.,
TWIN SCREENED WIRE. 6 yards for 7/6.
EXCLUSIVELY MAIL ORDER

WAVEBAND RADIO LTD.
63, Jermyn St., Piccadilly, London, S.W.1

ONVEFrTERS

CHAS.

F.

WARD

37, WHITE POST LANE, HACKNEY WICK, E.9
'Phone: Amherst 1393

AfterCover II years
at one address, we
have had to move.
We
are
now
"housed " at No.
'15, Silverdale,
Sydenham, S.E.26.
Voigt Patents, Ltd.

C0813OR

R

T

ROTARY

Petrol Electric Generating Plants, H.T.
Generators,
D.C. Motors,
Frequency
Changers, etc., up to 25 K.V.A.

U

RADIO INSTRUMENT CO.

HYANISitd

93,HACKNEYRD.LONDON,E.2

--AMERICAN MIDGETS HANDBOOK
Describing with many circuit diagrams the peculiarities
of small American (
Midget) Radios. Especially written
for eervice men, maat likely faults and their remedies
with hint@ on wartime substitutes for unobtainable
parts are all given. The valve data section gives bee«
and working characteristics of the 80 or so valves used
in midget..

Price 2/6
post,

from booksellers or by

2/8.

V.E.S. (W),
Radio House, Melthorne Drive, Ruislip, Mddx.

O

3

MORSE EQUIPMENT
MORSE practice e9uipment for clasp room
IJA or individual tuition; keys, audio oscillators for both batt. or main operation.—Webb's
Radio, 14, Soho St., W.I. Ger. 2089. [2291
GRAMOPHONE AND SOUND EQUIPMENT
(11 ARRARD gram motor,
12in
turntable,
good condition—Write Box 3336. [ 3432
at 12in table and pick-up with
auto stop, perfect; £ 12.—Williams, 191,
Hospital Bridge Rd., Twickenham, Middx.
OILS for Hartley and Brterley circuits,
transformers and chokes for all W.W. tarcuits.— R. Clark, 30, Langland Crescent, South
Eitamnore, Tel, Wordsworth 5321.(33
engineer 51
offers consultingse5r
1
AL vice for disc, film, tape. etc.; advice,
diagrams, general information all aspects sound
recording; stamp with enquiries.—BM/DPAD,
London, W.0.1.
[ 3408

Sen.:ay.
NEW LIST

GARRARD
C

1944

SALFORD

ELECTRICAL
PM WORKS.

1.10•1«,0013

INSTRUMENTS

LTD.

LIFO». 3

401181.1. ! LIMO. CO

CIO. 01, IINWIL•1•0

WIRELESS WORLD

FEBRUARY, 1945

GRAM.

unit, comprising Garrard ao 12 in
turntable and Ftothermel Senior P.V., in
robust mahog. cab., perfect; £15 or exchange
for Taylor 90A.—Hill, 17, Egerton Terr.,13.W.3.
VALVES
MIOUR R.C.A. VT& 955 Acorns, new and un-':
used; 45/- each.—Box 3345. [ 3454
RADIO, New Longton, near
Preston, for a better valve service; all
Tungsrern and B.V.A. valves at present manufactured in sbock• list prices. [2821
A LL B.V.A. valves available, also number of
21 discontinued types; list prices; pro forma
•it c.o.d.—David Robinson, Ltd., 100, Hie
St., Bedford.
[3421

PREMIER RADIO

COULPHONE

d 47 1`er inee :

OastJitter
:
valves;
in
1 ne
n
!
eating
Met on valve replacements; brute
coq. inyited.—V.E.S., Radio House, Ruislip.
VALVES—See November Issue.
Pen4DD
7 out, Pen45DD in., 15/3 each; postage
and packing 9d.; oe.d., but cash with order
preferred.—London Sound Labe., Ltd., 40.
South Molten Lane, Bond St., London. W.I.
COMPONENTS—SECOND-HAND,
SURPLUS
«MEW Acorns.—A few of the following types
.1-7
in stook, 954 and 956, 50/- each.
LINE cord, good quality, 60ohms per foot,
2 core 0.2amp, 1/4 per It; 3 core 0.3amp,
1/7 per ft.
AC eliminators, 200-250 input, 25ma output
do 120v, 75v, 60v, in black cristaline case,
8inx5 1/
2inx2%in, 47/6.
VIBRATORS, American Mallory, brand new.
6 volts 4 pin, fully guaranteed, 13/6.
J. BULL and SONS (Folio WW), 246. High
St.. Harlestien, N.W.10. Bee our displayed
ad. on
31.
[ 3436
LES BRITAIN RADIO (K. H. Ede)
offers good selection of radio spares.
SERVICE kits.—No.
1:
One 8mfd 450v
tubular and 1 doz. asstd. conde., 11/6. No. 2:
Two 16m1d 200v cans, a choke, 0.3 mains
dropper and 6 resistors, 30/6.
No. 3 • Two
16mfd 440v cans, 2 8mfd 450v tutdrs., 2
4mfd 250v tublrs., 12 asstd. Mansbridge, 12
tublr. conda., 12 ceramics, £ 2/5/6.
00ILS.—P type, m.w., h.f. and a., 5/6 Pr.;
0.0003 reac. conde.. 2/3 ea.;
push-button
units, 10-way, ex R.G.D. with coils, pads and
trims ( faulty), 15 / - ea.; if. trans., Litz
wound, all, cans with trims, 465k/Cs, 21/- pr.
TUBULAR condensers.—N.I., prices per doz.,
0.1 600v wkg. 10/-, 500v 8/6, 400v (small)
7/-; 0.01 to 0.05. 1,000v test, 6/6; 0.001 to
0.005, 5/-; mica 0.001 to 0.002, 6/6; 0.0001
to 0.0005, 5/-; Philips ceramics. 3.6pf to
470pf, 3/- doz.; sample parcel of 120 asstd.
conds. for £ 2.
KNOBS.—Best quality with brass inserts, 14in
spindle, 11/
2in die.,
8/- doz.; 114in. dia, 7/6
doz ; pointer knobs, 6/6 doz.; twin screened
cable in 21t lengths, 9d.; smoothing chokes ( ex
II.M.V.), 120ma 500ohms, 12/-; multi-ratio
C.T. speaker trans., 6/6 ea.; Ma 'si glass
dials: 3-band 714)(4%. 1/6 ea.; vertical, 2/ea.; ivorine m.w. dials ( Home and Forcila. etc.),
2/- ea.; paper duel-band dials for Midgets,
8/. doz., 3inx4in;
resistances, 50ohms to
lmeg. 1,law 5/6, lw 7/- doz.; push-back wire,
stranded and coloured, 2/6 doz. yds.; tinned
copper wire, 16, 18, 20, 22, 35, 1.w.g., 2/6 per
%lb. reel; multicore solder, 5/3 lb. reel; valve.
holders, all types except side contact. 7/6 doz.;
screen grid ceps. 9/- doz.; grid clips. I/. doz.;
volume controls ( hforganite and Dubilier), 1/
4,
%. 1 and 2meg with switch, 5/6; 5,000,
10,000, 25,000, 50,000. 100,000. 1/
4,%, 1 and
2meg, less switch. Dubilier, 3/- ea.; radio
side cutters, 4/6 pair.
THIS month's special offerl—Morgenite volume
controls, less switch, short spindle, 50,000Ohms.
2/3 each or 24/. per doz.; terms, cash or cod.
over £ 1.—Charles
Britain
Radio ( temp.
'address), Eureka, Surrey Gdns., Effingham,
Surrey.
[3423
'CISCO eliminator, perfect, ac mains, 40/•;
cycjes 40/100, volts 100/250.—Box 3333.
MORAN]) new components at list prices for
-17 discriminating amateurs and professional
constructors.
SUPPLIERS to British and Allied Services
and Government Departments.
AVO and Weston test equipment and meters,
Cossor and G.E.C. cathode ray tubes. T.C.C.
and B. and I. condensers, Erie resistors, wirewound precision resistors, Colvern w.w. potentiometers, Keaton mains transformers, chokes
and
output
transformers,
Londe &
relays,
Rothermel pick-ups and potentiometers, instrument
and
wavechange
switches.
ceramics,
Wearite p. coils and i.f. transformers, wide
range of British and American valves, Celestion
speakers.
SERVICE includes circuits, practical help in
construction, crystal calibration of receivers
and oscillators; unlimited resources for technical information; specialists in short-wave
work for amateurs, etc.; enquiries invited.
TELERADIO ( 1943). LTD., 177a, Edgware
Rd.. London, W.2. Tel. Pad. 6116. [3455

PEEWEE 1-VALVE DI LUXE BATTERY
MODEL LW. RECEIVER, complete with 2soit
vales, 4soils severing, 12-170 metres. Built on
steel ohearis and panel, Handspread tuning, 551-.
Including tax.

10 x
16 x
20 x

Br
x 24.
x Br

REEL CHASSIS
Undrüled•

pe. 71- each

price 8/6 each
price 10/6 each

NEW PREMIER S.W. 0011.11
4. and 6-pin types now have octal pin spacing
and will St International Octal valve holders.
4-PIN TYPE
S-PIN TYPE
Type
Russ
Prim
Tip* Range
Price
04
9-16 m.
2/8 06
9-15 m.
2/6
04A
12-26 m.
2/8 06A 12-26 m.
2/8
am
22-47 M.
218 MC 22.47 ra.
2/6
040
41-94 m.
2/6 060 41-94 m.
2/6
04D
76-170 in. 2/8 06D 76-170 in.
2/6
04E
150-350 an. 10CHASSIS
041, 255-550 in. 3/.
MOUNTING
040
410-1,000 in. 4)OCTAL HOLDERS
04H 1,000-2,000 m.
1014. each.
New Premier 3-Band LW. Coil. 11-25, 25-38,
39-96 ro., 4/2.
2 Posh-Pull Switches to suit above, 06. each.
PREMIER SHORT-WAVE CONDFESER I
AU-brass conetruation. «sib gaelted.
15 mmfd.
2/11. 100 mmfd. ... • 3/11.
25 maid. .... 313
160 mmtd. .. • • 4/8
40 mmfd• — 3/3
260 mndd. .... 6/8
Bakelite Dielestrie Reaction Condensers and
Condensers.
i
e r. 1
000 m 18. 0005 mi. Sat e°6 mt' 318 each
0003 mt. Differential
LW. H.P. Choke, 10-100 in.
3//3
1
3each
Pie wound S.W. Choke, 5-200 m.
2/8 each
Brass Shaft Coupler', bin, bore
71d. each
Flexible Couplers, }in. bore
1/6 each
swrromis
GMB, panel mounting, split knob type, 2-point
on/off 21- nob. Double pole on/off 3/8 each.
SPECIAL 0E7E2.
Premier Midget Cote. Set
of three A.HP. and On. 200-557 metres. Intermediate frequency 465 Kn. Price, A.H.F. or Om.
coll. 2/3 each. Tuning rapacity 0005 mid.
60 mmid. trimmers, 1/- each. Paddcr for O.°.
coil, 760- mridd., 1/9.
VOLUME CONTROLS.
Carbon type 20,000 and 2 meg., 3/9 each;
5.000, 10,000, 50,000, 100,000 }, I and 1 meg.,
416
W
1reMe
wo
i
l
ind type, SOO and 10,000 ohms, 5/6 each.

MOVING COIL SPEAKERS.
Role Etiln. P.M. Speaker, 3ohms voice coil, 25/-.
Role Sin. P.M. Speaker, 3 ohms voice coil, 251-.
Above speakers are less output transformer.
Pentode Output Transformen, 3} watta, pries
1016 each.
Celestion or Plessey Sin, P.M. Speaker. 29/8.
Celestion loin. P.M. Speaker, 49/6.
The above speakers are fitted with output tram
formen.
PREMIER MICROPHONES.
Treanor» Current Mike. High-grade large-output
unit. Reepome 45-7,500 cycle.. Low bias
level, 23/-.
Premier Super-Moving Coil Mike. Permanent
Magnet model requiring no energising. Seneltivity 56db. Impedance 25 ohms. Excellent
reproduction of speech and music, 63/5/...
Microphone Transformera, 1016 each.
Crystal Mike. Response is flat from 50-6,000 cYclaa
with aslightly rising characteriatio to 8,000 cycle..
Output level le minus 60db. Price 39/8.
Chromium Collapsible TrPe Microphone nand.
5216.
RESISTANCES.
Mains Recistanota. 660 ohma, .3A Tapped, 860
180 x60 x60 ohms, 5/6 each.
1,000 ohms, .2.1 Tapped, 900, 800, 700, 600,
600 ohm", 6/8 each.
MOVING COIL METERS.
30 amps. charge, diacharge, bakellte case, 196
each.
Send for details of other Accessories. New Is
available.
ALL ENQUIRIES MUST BE ACCOMPANIED BY A lid. STAMP.

PREMIER RADIO CO.
ALL POST ORDERS TO:
mom WORKS, 167. LOWER CLAYTON
ROAD. LONDON, E.S. (Amherst 4723.) •
CALLERS TO:
JUBILEE WORKS or
162, purr STREW, 1.0.4. mimeo MS)

Advertisements
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G

.A. RYALL, 36. Huron Rd., S.W.17. — Mail
order only; no c.o.d. under £ 1.
TWO-WAY screened flexible, good quality, 1/3
yard, 3yds 2/9; twin screened, high insulation
& cotton outer cover 1/9 yd, 4-way 2/3 yd.
TEN-WAY cable, good conductors, 1/3 yd, 3
ydis 2/9.
OCTAL 8-pin plugs with base, complete with
instil, metal cap, 1/3 each, 3 for 2/9. Ditto
with solder tags to take heavy gauge wire,
1/4 ea., 3 for 3/3.
MORGANITE long spindle 10,000 vol. con.
less switch, 3/9. DIAL plate', oblong, 51/
2x2%
aPPrOEm Varies!, 4 for 1/6.
BURNDEPT 4-band dial, 8x5 1,
1
2. 11.w. on lower
half of scale, 1,6 each.
MICROPHONE capsules by Standard Telephones, 3/9 ea.; Centralab vc, lees switch,
long spindles. 5,000ohms, 4bmeg, 3/9 ea.
INPUT stripe, 2inx 3
/.in, 2-way, 2/6 dozen;
4
with terminal screws, 3/3 dozen; anchor or
mounting strips, 2/3 dozen, 5-way.
SPECIAL offer T.C.C. double mica cond.
0.0001x0.0001 five ( ten condensers) for 1/3;
Hunts 0.01 mica cond., 1 /- ea.; hf chokes on
ebonite bobbins, 5,000ohms, 1/3 ea.
ERIE colour coded resistances, 2-watt type,
680,
6,800,
140,000,
150,000,
220,000,
470,000, 820,000, 2 1/3; Erie 3w, 680, 1/3 ea.
YAXLEY type low loes switches, single pole
dl. 2 bank, 2/9, single bank, 2/3.
TWIN rubber flexible cable, new, for mains
leads, etc. ( one cover), 1/3 yd, 3yds 2/9; pushback
connecting wire, stranded, 2 colours,
cotton-oovered, 12yds 2/3.
YAXLEY type switches. 3 bank, 2 pole, 4 way,
with middle screen, long spindle, 4 aborting
bars, 6/9 each.
MALLORY* 6-volt 4-pin vibrators for car
-OE radio, etc., 15/- each.—F. Turner, 446,
Stockport Rd., Denton, Manchester. [3387

K
S

NOBS! Knobs!! Knobs !!!—Standard size.
m
grub finished
screw fastened, nicely
-60/ele.— Harrison & Co., 9, Percy St. W.1.
ET 9 Premier, 4-pin, octal bales coils,
9-2,000
metres,
15/-;
Atlas
battery
charger, 2-6v, %amp, £ 1; Rolls razor, £ 3/ 10:
Empire portable typewriter, £ 10.—Box 3342.
0TENTIOMETERS, 1 and 2megs, 2/6 ea.,
27/6 doz.; condensers. lmfd, 2kv test,
3/6 ea.; Selenium rectifiers, 200v 40ma, 5/ea.—Heathoote, 24, Diunford Av., Urmston,
e[
[3451
t3
oe
45k1
;
Manchester.

P

R
screened primaries,
transformers,
350-0-350v, ex
80mA, 4v
2.55, 4v 4a c.t.; 251., plue 1/6 post and
packing.—F. Smith, High St., Wombourne,
Wolverhampton.
Wombourne 2263. [3404
QERVICE kits. See November issue. C.o.d.,
/.7 but cash with order preferred.—London
Sound Labs., Ltd., 40, South Melton Lana
Bond Bt., London, W.I.
Look out for combined valve tester and circuit analyser. [3253
TEST meter, Ferranti, 5-50-250v, 5-5100Ma,
5A, internal batt. cont. test, shunt terminals, resistance test, £ 8/15; B.T.H. needle
armature p.a. £ 215; Dulci mikes, trans. Incorp. 8/6; soldering irons, flux, solder, lixd,
3/11.—Sutcliffe, 14, Windsor Bridge, Salford.
r7OULPHONE - RADIO, New Longton, nr.
Preston.—New goods only, all Tungsram
and B.V.A. valves at present manufactured;
mains transformers, interleaved impregnated
windings;
screened
primaries,
350-0-350v
100mA, 4v 6A, 4v 2%A., or 6.3v 3A, 5v 2A,
28/6; bobbins only, windings as above, 15/6;
425-0-425v 200mA, 4v 8A, 4v 4A, 4v 4A,
52/8; smoothing chokes, 25Hy 200 mA, 21/6;
speaker field coils, 2,000 ohms, 9/6; speakers
p.m., less trans, 5in 21/6, 61/2in 22/6, Sin
24/-, 10in 35I-; with tranls. Sin 30/-. 10in
45/-• 8in energised, 2,000 ohm, with trend.
32/6; outwit trans!, power-pen, 40mA, 8/6;
push-pull power-pen. 80mA, 21/-; push-pull
extra H.D., 100mA, 37/6; Rola push-pull,
15/6; mains dropper.resistors, 800 ohms 0.3A,
2 vatitaps, 5/6;
push-back wire, 5011 3/-.
100ft 5/6; tinned copper wire, %lb, 2/3; 2mm
sleeving, 3d.; resin-cored solder, lb. 4/-; bias
condensers. 50mfd
12v,
2/-•
12mid
50v
2/-; 4mfd 1,000v do working paper condensers,
12/6;
tuning
condensers
with
trimmers, 0.0005, 2-gang 11/6. 3-gang 13/6;
M. and L. wave coils, Lt.f., 12/6 pair;
Parafeed 1.1. trans, 4:1. 6/6; quality p.-p.
I.f. trend, split secondaries, 2 : 1, 22/6: 11J.
chokes, 1/9; carbon resistors, 50 ! time to 5
megohms,;4w 6d, lw 9d.; switch cleaner, 3/6
bottle; vol. controls, less sw, 3/9; with ow.
5/-; Pyrobit pencil bit electric soldering
irons, 21/-; grid clips, 10d. doz.; valve-holders.
Eng. and Amer., Id. per pin; smoothing iron
elements, 450w. 2/3; fire spirals, 750w 2/-,
1.000w 2/6; shaft couplets, 6d.; lin knobs.
9d; single-screened cable, 10d yd; all sizes
tubular and mica condensers, limited quantity, 3%in dial. 0-1mA m.o. milliammeters,
B.S. let grade, 70/-; send sae. /or the best
service list available; no c.o.d.; all orders
over 5/- post free, poet 6d. extra under 51-.
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LASKY'S

370, Narrow

RADIO

Rd., Paddington, W.9

(Op. Padd. Hospital.) Phone : Cunningham 1979
SERVICE KITS.
Kit No. I.
24 assorted condensers consisting of 8 mfd. 500 v., 4 mfd. 600 v., 16 mfd.
450 v., 2 mfd., etc., etc., O..
Kit No. 2..
Similar to above but Tolal
48 cond. In larger quantities of popular
types. Price £3 IS,.
SPEAKERS
Rola Sin. P.M., less Transformer, 21/6.
22/6.
13/6.
„ 64 mains energised with Trans., 32/6.
Goodman, 3}in. P.M. Speaker, less transformer, 30,-.
Celestion 64m, mains energised and transformer, 30/..
Celestion 10in. P.M. and transformer, 45 ,-.
Larger types in stock.
Prices on application.
Volume Control, with switch, long spindle,
all values, 5/6 each; less switch, 3,9.
Midget Volume Controls with switch,
long spindle,
meg., 66 each.
MAINS TRANSFORMERS.
350-0-350 4 v. CT., 120 ma., 32/6.
350-0-350 6.3 and 5 v., 120 ma. CT., 351,
CONDENSERS.
2 mfd, paper block 600 v. at 216 each.
4 mfd. „ „ 500 v. at 5/6 „
Other types in stock.
RESISTORS. Kit of e assorted, 20/-.
VALVES. We have a large stock of mains
and battery valves, English and U.S.A. types,
at B.O.T. prices.
TUNING CONDENSERS.
.0005 Midget two-gang, at 13/3.
.0005 Midget two-gang with trimmers, 15/6.
.0005 Midget two-gang with ceramic trimmers,
1716.
.0005 three-gang, less trimmers, 11/6.
See our Ads, last month's Issue for rest of
goods in stock. Send Id. for our current lists.
Send us your requirements C.O.D., but cash
with order preferred.

YOU
can become
a first-class
RADIO
ENGINEER
We are specialists in Home.
Study Tuition In Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well- paid
employment
or
profitable
spare- time work.

T. & C. RADIO COLLEGE
2 The Mall,

Ealing, W.5

(Post in ursssaled envelope, Id. stamp.)
Please send me free details of your HomeStudy Mathematics and Radio Courses,
NAME
ADDRESS
•••••••MM.••

WIRELESS WORLD
11191ADIO and electrical engineera-Ex-Govt.
-11.4 side cutters, 22/6 i/2 doz.; long-nosed insulated pliers, 22/6 4 doz., 42/- don Pre,
carriage paid, guaranteed brand new mains
transformers, 4v or 6v, heaters, 80 rnA, 28/6;
120 mA, 37/6; multi output tran sf
o rmera,
standard size, 6/6; carriage paid orders £5;
s.a.e. for list radio spares-ADS. Co., 261-3-5,
Lichfield Rd., Aston, Birmingliam, 6.
[
3299
ENRY'S offer.-T.C.C. 2mfd, 1,000v wkg.,
7/6; T.C.C. block, 4x4x2x2x1x5 mid,
450v wkg., 17/6; Celestion 61
/ in mains energ2
ised, 700 ohms, with trans., 32/6; Midget
tr.f, coils, med. waves, 6/6 pr., with ac/dc
circuit; also med. wave coils, with trim, 8/6
pr.; Bulgin
twin
fuse-holders,
with safety
cover, 2/9; mid 2-gang tond., with trim, 14/-;
3-gang, 12/6; 0.2 line cord 2-way, 500-ohms
lengths, 7/6; 3-way, 10/-; 1 lack and 2 plugs
with 6ft lead, 6/-, complete' Westinghouse ht.
10.200v 100 mA, 21/-; W.6 Westector, 5/-;
5 mA ins. rec., 15/•; Celestion Amphenol
valve-holders, int. octal, 5 and 4 pin Eng. and
Am., 1/- each, 10/- doz.; 465 if. transformer
small cans, 15/- a pair; ea.e, for lists.Henry's, 5, Harrow Rd., Edgware Rd., Paddington, W.2.
[ 3435
T INECORD, 0.3amp, 3-way, 3/6 per yd; un.
J_.4 drilled chassis, 8x 7x2i/2, 3/- ea., doz lots
at 2/3 ea.; volume controls, 0.25, 0.5, 1.0
melt, short spindles, no switch, 2/6 ea.; American oct. valve-holders, 7/6 doz; 2mm sleeving.
2/9 doz yds; resin cored solder, 4/6 lb; 18G
tnd. cppr. wire, 4/- lb; Midget medium wave
coils, 5/- pair; Midget 60ma chokes, 6/6 ea.;
Multitap output transformers, 8/6 ea.; 0.2
amp droppers, 5/-; 0.3amp, 5/6 ea.; both with
fixing feet; mains transformer replacement
bobbin., 4v, or 6.3v heaters, 17/6; electric
soldering irons, 12/6; black set knobe, bushed,
7,6 doz; " Meioo " moving coil microphones,
massive all-chrome quality lob, £ 8/5; solder
tags, 2/- gross; etc.; large stocks valves, all
service requirements, flat Id.; orders above
10/- post free ( mail order only).-A. Fluckelsbee, " Ilazlejohn," Crofton Lane, Orpington.
rr FIE Simplex Four, theoretical circuit die,
gram of 4- valve, m. wave, ac/dc, t.r.f.
Midget, with all component values, 1/6; complete kit of parts, valves, speaker, chassis, etc.,
etc., for this most successful midget receiver,
£9; Midget aerial and h.f.m, wave, tr.f. high
gain coils, 9/- pr.; m. and I. wave ditto coils,
11/. pr.; midget, short wave, aerial and oscillator coils, if, at 465 kc, 5/6 pr.; Midget 2gang variable 0.0005mfd condenser, 15/-; ditto
3-gang, 14/-; Tiny Mite ultra midget 2- gang
ditto ciondenser, slow motion drive, and trimmers, 17/6; midget chases, sprayed grey, de
luxe, 10 1/
2x6x2in,
drilled four valves, 9/6;
standard
ditto
chassis,
10x 41
/ x21n,
2
5/6;
midget dials, m. wave, 4x3 1,421n, 2/-; s.m.l.
wave, 7x4in, 1 / 6; midget chokes, 7 / 6 ; heavy
duty, 80 mA, 12/6; 120 mA, 115/,; midget
speaker
trans. ( pen).
7/6;
Eelestion
Sin
speaker, with trans., 30/-,• line cord, 3-way,
60 ohms foot, 6/6; 2-way ditto, 5/- yard; mains
droppers, 0.2 amp,
1,000 ohms. 4/6; 0.3
amp, 800 ohms 5/8; vitreous 10 watt, wirewound resistances, 100, 60, 30 and 24 ohms,
1/6 each; note and screws, 4BA brass, 7/gross; SBA ditto, 6/- gross; trimmers, single.
30 pfds, 9d.; double ceramic, 80 pfds, 2/-;
triple, 60 pith, 1/6; iron cored If. transformers, screened, 125 lies, 10/- pair; comprehensive list am., s.a.e, enquiries, postage all
orders.- 0. Greenlick. 54, Bancroft Rd., Cambridge Reath Rd., London, E.1. Ste. 1334.
orIARGER kits, instrument rectifiers, mains
transformers, gramophone pick-ups, mikes.
Metal rectifier 2v half amp, with transformer,
makes ideal trickle charger for 2v wireless
cell, 13/6, postage 7d.; instrument rectifiers
for meters, bridge type, hakelite, very good
make, lma and 5ma, 18/6, post 3d.; 10ma to
50ma, 15/6. Metal rectifier 6v 2.5amp, with
transformer and
ballast bulb for 2v
6v
charger, weight over 51b, 46/6, post 10d.;
ditto, 2amp, 42/6; ditto, 1.5amp, 35/-, post
10d.; Junior 6v charger kit approx. 0.8amp
charge, 29/6, post 10d.; all with instrnction
sheet and circuit. New charger kit, superior
model, weight, over 121b, ideal for car battery
boosting, 6v- 12v at 3aznps continuous, also
charges at 1.8amp or 1.2amp, price £4/17,
post free, packing returnable. Metal rectfier
12v lamp, with transformer and ballast bulb
for 2v to 12v charger, 37/6, post 9d.: ditto,
1.5amp, 47/6; also the popular model 12v 2.5a
rectifier, with transformer and ballast bulb,
59/6. postage 10d. Mains transformera, 21v,
tapped at 10v and 14,v 2amps, 26/-, postage
9d.; also 21v tapped at 16v 4arnpe SS!, post
1/1. Rothermel Senior bakelita crystal pickups. 78/9; Rothermel D.104 de luxe micropliones, £4/1416; also the "Bullet" microphone by Rothermel, £ 3/5; moving coil microphones in stock, leaflet and price list on application with Id. stamp, a new standard of
value set by this real
fine production.Champion, 43, Uplands Way, N.21. Lab, 4457.
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ARMSTRONG
always

had

has

the

name

for Quality.
When this war has been
brought

to

a successful

conclusion

our

new

range of ARMSTRONG
CHASSIS will prove that
our reputation was built
on

a

firm

foundation.

ARMSTRONG `;17.P11:1: CO. LTD.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
'Phone: NORth 3213

-PHOTO-ELECTRIC CELLSSe/Te
on
gold-alloy,
super-sensitive
to
light, gas-filled, permanent, operate relay
direct or with Valve Amplifier, perfect
reproduction of Speech and Music from
sound track of films ; large tube 34m, from
glass top to valve pin base, lin. diam., 38'- ;
small tube 2in. from top to terminal base,
fin. diem., 30/. ; miniature cell, glass top
to cap base, lin, overall, iin. diem., thin flex
leads, 28/- ; all cells operate on 40-100 volts.
Connections diagrams free.
PRECISION
OPTICAL SYSTEM,
producing fine line of light from any car
headlight bulb, for scanning film sound
track direct into Photo-cell, metal tube
23m, long,
diam., ¡ in. focus, 58:-.
Instructions Free. Goods by return.

CEFA INSTRUMENTS,

38a, York Street,

TWICKENHAM, Middx.

POPesgrove 6597

COVENTRY
RADIO
1925

TO

1945

FOR NEARLY 20 YEARS WE HAVE
SPECIALISED IN COMPONENTS
FOR THE
CONSTRUCTION AND MAINTENANCE OF
RADIO AND ELECTRONIC APPARATUS. WE
HOPE TO STILL FURTHER EXTEND OUR
SERVICES AS SOON AS CONDITIONS PERMIT.
MEANWHILE WE ENDEAVOUR TO
GIVE
COMPLETE
SATISFACTION
PROMPTEST SERVICE.

WITH

3Iav tre send you our latest List.
THE
191,

Price if.

COVENTRY
DUNSTABLE ROAD,

THE

co-

LUTON.

REWINDS
Armatures, Fields, Transformers, Pickups, Fractional H.P. Motors.
Speakers
Refitted New Cones a Speech Coils.
All Guaranteed and promptly executed.
Valves, B.V.A. and American, good stocks,
Send
damped addressed envelope for bit of Radio Spares.
and C.O.D. Service.
261-3-5, Lichfield Road,
Id
ASTON, BIRMINGHAM,.

A.B.s. B...
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your components direct and saN e
pounds' complete parts in stock to build
our super latest designed " Victory Four"
s.c /dc receiver. £ 7/19/6; cabinet 30/- extra;
comprstiensale circuit separately. 1/8.-Bucclench Radio Manufacturers, 1 and 2, Melville
Tory., Edinburgh.
[ 3211
'PHILIPS 3-wave aerial & b.f. coils, 'Lefts
wound, in aluminium cans, 7/6 pr, with
diagrams; 2-wave aerial & coupling coils, similar, 3/9 ea; Philips carbon mikes, with table
stands & coupling trans. in metal box, to take
batt., £ 3/17/6.
Send Id stamp for full list
components & amplifying equipment -Gregory,
Union St., Cheddar.
[ 3372
QPECIAL line.-Valveholders, octal Pageline, 5/6 doz.; moulded, 6/6 doz.; b.c.
adaptors, 9/- doz.; spade terminals, wander
plugs, screened and plain sleeving, R. and A.
mains energised 8in speaker, pentode transformers, 1,200ohms field, 37/6; push-back wire,
mains transformers, 300-0-300 and 350-0-350,
4 and 6volt, 35/- each; mica and silver mica
condensers, tubular condensers, carbon resistances, etc., etc., etc., etc.--Write immediately
and send ld. for list to Harrison and Co., Dept.
WW3, 9, Percy St., London, W.1. [ 3438
QPECIAL this month-Coils, medium 7/- per
pr, long and med 6/6 per pr; short ( plugin type), per set three, 6/6, all individually
boxed, with circuit and wiring diagram enclosed; condensers, 0.5, 0.5, 350-volt working, 2/9 each; assorted popular types of resistors of reputable manufacture, 5/- doz; mica
and silver mica condensers, asstd. doz, 5/-;
tubular condensers, 0.001, 0.0015, 0.0023,
0.05, 0.01, 0.1, 7/8 doz; vol. controls, all
values, with switch 4/9, less switch 2/9. Get
on our mailing list and make sure of getting
bargains.
Send Id stamp to Harrison and
Co., Dept. WW, 9, Percy St., London, W.1.
.A. thread screws, useful sizes. 2/6 MBE
ditto nuts,
2/6 gross; wonted
gross
screws and nuts, 2/6; ditto brass washers,
1/6 gross; fibre washers, 1/6 gross; assorted
solder tags. V- gross; assorted small eyelets
and rivets, 1/3 gross; rubber-covered stranded
copper wire, id. yard; heavier quality, 1Yed.
yard; very heavy quality, 21/
2d, yard; ideal for
aerials, earths, etc.; tinned copper connecting
wire, 20ft. coil, 6d.; ditto, rubber covered,
10ft. 6d.; Wood's metal stick, 21/
2in by UM,
1 /-; cotton-covered copper instrument wire,
/1b reels, 18, 20, 22, 24 gauges, 1/6; 26,
4
1
28g, 1/9; 30, 32g, 2/-; 34g, 2/3; 38g. 2/6;
silk-covered ditto, 2oz. reels. 24, 26, 28 gauges,
1/6; 30, 32, 34. 36g, 1/9; special 16 gauge
double silk, 11b. 5/-; sensitive permanent detectors, tellurium-zincite combination, complete
on base, guaranteed efficient, 2/6; reliable
crystal with silver catswhisker, 64.; reconditioned headphones, complete, 4,000 ohms,
12/6; all postage extra.-Post Radio Supplies.
33, Boume Gdns., London, E.4.
13434
OUTHERN RADIO'S wireless bargains.Special offer of latest radio publications:
"Radio Valve Manual," equivalent and alternative American and British types, with all
necessary data, 3/6; " Radio Circuits," fully
illustrated,
receivers, test equipment. etc.,
2/-; " Services Signalling Manual," Morse. International
code,
etc., 1 /-; " Amplifiers,"
fully
descriptive
circuits,
2/-; " Radio
Manual," formulas, tables, colour code. etc.,
1/-; Telsen large drives, complete boxed ( type
W184), 2/6; reaction rends., 0.0001, 0.00015.
1/9; 2mfd conchs., P.O. upright paper type
used but fully guaranteed, high working volt
age, 2/6; Ace P.O. mikes, complete with trans.,
ready for use with any receiver, 7/6; Multicon
mica conch., 28 capacities in one, from 0.0001
upwards, 4/-; crystal detectors, complete, 2/6;
Dr. Cecil crystals, 6d., with catswhisker. 9d.;
push-back wire, insulated. 25yds for 5/'; insulated sleeving, assorted colours, yd. lengths.
3/6 doz; single screened wire, doz yds. 10/-;
twin screened wire, 17/- doz yds; metal cased
couds., 0.1+0.1+0.1, high working voltage. 2/6;
power rheostats, Cutler-Harmer, 30 ohms, 4/6;
push-button switches, 3-way 4/-, 8-way 6/- ( all
complete with knobs); escutcheons for 8-way
p.b. switches, 1/6; p.b. knobs, 6d.; pointer
knobs (black or brown). special instrument
type for 14in spindles. 1/-; Erie resistances.
brand new, wire ends. 14, 4, 1 and 2w. mostly
low values, but a very useful selection, 100
for 30/-; copper earth rods, 18m, 2/6; heavy
duty L.F. chokes. 30hys, 100ms, 250 ohms
14/-, 500 ohms 16/, 1.000 ohms 17/6; we
have for disposal a large quantity of brand new
assd, screws, sample llb weight, 5/-; soldering
tags, including spade ends,
6/- gr: coil
formers, ceramic and paxolin, 7/6 per doz;
special bargain offer of 50 assd. conds., 20 tubulams, 20 mica conds.. 8 silver mica couds, and
2 electrolytic conch., all brand new, 47/6 the
parcel of 50- all types of Pyroblt eoldeing
irons availabfe from stock, chassis mounting
valve holders, English and American types, all
sizes, 1/- ea.; hundreds
more bargains.Southern Radio Supply Co., 46, Lisle St.,
London, W.O. Gerrard 6653.13023
"
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ELECTire utrAILUNCES
SOLON
ELECTRIC
SOLDERING
IRON
The

SOLON

Electric Soldering
Iron illustrated is representative

of

a range

which includes models with
various types of bits suitable for
a wide variety of Jobs.
are
also

given

in

describes

Folder
other

Full details
Y.9,

which

SOLON

Industrial Appliances.
Solon Electric Soldering Irons are, of
course, only available for essential
war work.
W. T.
HENLEY'S TELEGRAPH
WORKS
COMPANY
LIMITED
WESTCOTT, DORKING, SURREY

RADIO BOOKS
THE

SUPERHETERODYNE
RECEIVER

By Alfred T. Witts, A.M.I.E.E.
This is an
essential book for all who are interested in
modern radio. It is a practical and handy guide
to superhets and tells you all about their
working, construction and maintenance.
An
excellent book for radio mechanics.
Sixth
edition.
6s. net.

WIRELESS

TERMS

EXPLAINED

By
Decibel." A guide to the technical terms
used in books and articles on wireless, etc. It
explains every term fully and clearly, with
numerous illustrations, and gives additional
information where this may prove helpful.
Many new terms recently introduced are included.
Second edition.
35. net.

ELEMENTARY HANDBOOK FOR
WIRELESS OPERATORS
By W. E. Crook, A.M.I.E.E.. A.F.R.Ae.S. This
book, written by an R.A.F. Instructor, is ideal for
the man who wants to become awireless operator.
It gives all the essential information in a clear,
easy-to- understand manner. Second edition.
4s. net.

ELEMENTARY MATHEMATICS
FOR WIRELESS OPERATORS
By W. E. Crook. A lucid, simple guide designed
to give only the knowledge of mathematics
required for the purpose. It covers arithmetic,
algebra, geometry and trigonometry, graphs and
mechanics. Second edition.
3s. 6d. net.
NB.-Paper rationing means a shortage of books.
Don't be surprised if the book you want is temporarily out of stock.

piTmAN

Parker St.,
London, W.C.2
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ELECTRADIX
TRANSFORMERS.
3 kW Metvick, 50 cy.
400 v. to 600 v., £9 10s.
I kW. Powquip 50 cy.
250 v. to 50 v. 20 amps., O. 500 watt Foster
50 cy. 440 v. to 110 v. 5 amps. E415,i, 150 watt
Foster 400 cy. 230 v. to 15 v. 10 amps., a 15
5 watts HT. test Transformers 110 ,220 v. to
1,000 v. 5 ma., I0'-. Current transformers for
meters. Various sizes in stock.
METAL RECTIFIERS for meters, etc., 5 and
10 ma., full wave, 8,6.
ELECTRIC SOLDERING IRONS.
For 200
to 250 v. mains, 60 watts, with cord, 12/6.
MOTORS.
A.C.
motors for 200 250
volt
mains,
new,
1,425
revs.,
enclosed type,
H.P.
and
H.P.
Quick
delivery from
limited stock.
MOTOR PUMPS.
We can give Immediate
delivery of the famous Stuart Turner 12-volt
D.C. motor pumps ; 120 gals. per hour, 84,-.
Same type, but for A.C. mains, 136'-.
Pumps
only : R type twin- piston rotary for
h.p. motor
drive, 0'15'..
Aquarium aerators, £5.
FUME
EXTRACTOR
AIR
PURIFIERS,
25 cub, ft. approx. ' with large filter chamber,
all steel, 15f in. x201in.x 14in., with intake down
shaft. Geared hand drive or j h.p. motor. Suit
laboratory or works.
DEAF AIDS. S.-h. sets for reconditioning. by
Ardente, Stolz and other first-class makes, less
battery and cord, mike and receiver perfect, 45'-.
Valve Deaf Aid, Marconi Octophone, 2 v., complete in leather case, less batteries ; List, £24 ;
Sale, £5.
G.P.O. ELECTRIC COUNTERS to
56 each.

10,000;

BUTTON
MICROPHONES.
One
inch
diam. brass body, mica diaphragm, centre contact, G.P.O. type, 2/6. Postage, etc., 6d. High
Ratio Transformer, 4/6.
INVISIBLE RAY CONTROL.
Photo cell
Raycraft Set with bakelite selenium bridge,
10,000 ohm's sensitive relay, megostat, etc.,
with booklet, 42/,
VALVES.
A number of old type TRIODE
valves, suitable for odd experiments.
Types
are Osram DEH612, DE4, DE6 ; Mullard PM6 ;
Standard Cables 41020 with American base.
These are offered at 3/6 each, at postal risk of
purchaser.
CRYSTAL SETS.
These are all varia, condenser tuned, with tapped A.T.I.
Semi- perm.
detector and enclosed. All aerial tested. B.B.C.
Blackbird has a porcelain base, metal cover and
is pocket size, finely made, 39,6. The Wall Nut
is a handsome lob, G.P.O. polished case, 42,'-.
The Sherman Tank has metal cover of novel
shape, 45,'-.
SUNDRIES. Yee Pulleys for fin, belt, turned
steel 4in. •'
4,6 and 5,
Endless Belts,
vee or flat, 56 each. 4 wing Fan Blades, 6in.,
for motor shaft, 1/6.
Multiple Connection
Strips of soldering tags, telephone type moulded
mounting, in 80 or 100 ways, at 3/6 and 4'. each.
G.P.O. Plugs, 2'. each.
Panel G.P.O. Jacks,
1,4 each. Small Solenoids, " Gemi" 6 volts
If amps., iron plunger, 66.
SWITCHES. G.P.O. Lab. Switches, D.P. ' fine
lob, up to 10 amps. reversing, 4in. base, 7/6. Knife
A and E type, single pole C.O., 1/6. Double pole
On-Off, 19. Double pole CO., 2;6.
100 amp.
S.P. with fuses, 22 ,6. 200 amps., 40/-. 5 amp.
ironclad tumbler, 1/9. Linked tumbler, 5 amps.,
26. '
10 amps., 3/2.
Multi-contact R.I. 7-stud
5 amp. on ebonite panel, teak box base, 411n. Y
4¡1n. ' 7:6. Lucas 6-way lever handles in line with
box back, 3/-.
Ditto, 8-way, 3;9. 6-way push
button A.M., 29.
Rotary Hart snap switches,
2-way or On-Off, 10 amps., 4/-; 15 amps, 5/...
Visit our Showrooms and inspect large and varied
range of bargains in Radio-Electrical-Mechanical
and Scientific Apparatus.
Please include postage for niait orders.

ELECTRADI X
214, Queenstown

RADIOS

Road, Battersea,' London, S.W.8
Telephone MACoulay 2159
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RADIO SALES, SERVICE & SATISFACTION
THE DORSET BATTERY THREE FOR
.
£6 6s. Od.
Build your own three-valve battery receiver
at half the cost.
This excellent battery
receiver can be constructed at home without
any previous knowledge of radio at amaximum
cost of £6 6s. ad. Complete instructions are
given including constructional and full size
wiring diagrams, chassis drilling template,
components parts list showing correct specified values, separate diagram showing pick-up
and tone control.
Every step and wire
described explicitly.
Complete Instructions 3 6, post paid.
ELECTRIC SMOOTHING IRONS. 200250 volts for AC-DC mains, 3-31 lbs. weight,
war-time finish, complete with 2 yards
heavy 3-core flex and earthed connector.
25 -, inc. of purchase tax, post paid.
LOUDSPEAKERS.
" Rola "
size
51n•
P.M., with trans., 29/6 each. " Rola " 8in•
P.M., with multi-ratio trans., 32/6 each'
" Celestion " 13in., with trans., 29/6 each'
" Goodmans " 3}In., less trans., 30/. each.
" Celestion " 10in. Mains Energised 2,000
ohms field, less trans., 426 each; with trans.,
SO - each. Post paid.
HOT RADIO NEWS. American Service
Volume
I.
Sparton/Emerson
Manuals :
Volume 11. Crossley/Belmont: Volume
Ill.
Crossley/Belmont continuation: Volume IV.
Admiral, GE- RCA.:
Volume V. Emerson,
part 2. Each volume contains comprehensive
circuits and alignment sheets, including full
list of spares showing correct values.
12/6
per volume.
TERMS : Cash with order only.

No C.O.D.

E. SEXTON & CO. LTD.
164, Gray's Inn Road, London, W.C.I.
Tel. : Terminus 1304 & 4842.

ASKY
RADIO.—Three gang condensers,
24
0.0005 midget type, 11/6; ditto but 2
gang, 13/3; with trimmers, 15/6; 2mfd 700vw
block paper condensera, 2/6 each; 0.3amp and
0.2amp mains droppers with fixing feet, 800
ohms and 1,000ohme variable, 5/9, 6/6 and
7,6
each; all values volume controls
leas
switch, 3/9 each, with switch, 5/9; special
otter midget volume controls with switch, long
spindle, 6/6 each; all speakers in stock, 5m,
64in, 8M and 10in, speaker output transformers, 5/9 and 6/6; larger types tapped for
Class B and QPP, 9/6 and 15/6 each; 4-volt
and 6.3v mains transformers in stock, 32/6
and 35/-; pointer knobs, 1/- each, 10/- doz.;
medium wave midget high gain coils for T.R.F.
receivers, 7/6 pair; small dials for midget
radios, good quality, 1/6 each; cards of 36,
1 watt resistances, all values, from 250ohms
to
1.5megs, 22/6 per card;
comprehensive
range of tubular condensers in stock, 0.1mfd
350 volt, 8/6 doz; 0.02, 0.03, 0.04, 0.05mfd
500 volt, 6/6 doz; bias condenser*, 50mfd 12
volt, 2/- each; insulated radio side cutters,
4/- pair; twin screened cable, 1/- yard; pushback wire, 2/6 dozen yds; all kinds valve
holders, 8/6 doz; we have 5,000 new and boxed
IVA. mains and battery valves in stock at
list prices, plus purchase tax; send ld. for our
current
list.—Lasky's Radio, 370,
Harrow
Rd., Paddington, London, W.9. [ 3402
WANTED, EXCHANGE, ETC.
1XTANTED, coil winder; state price, type and
make.—Box 3318.
[ 3377
rPRIPLETT multi-range meter, type 1200A,
J.
wanted urgently.—Box 3327. [3411
WANTED, Milliard valve tester; state age,
V, condition, price; cash waiting.—Box 3339.
ANTED, " W.W.," Sept. 1943.—A. Bishop,
48, Grenoble Gdns., -London, N.15. [ 3429
WTD., valve tester, preferably Taylor, Ave!' r meter, 7 or 40; best prices.—Box 3315.
ACK
editions " Wireless
At
Electrical
Trader" wtd. urgently; offers—Box 3319.
MATIONAL H.R.O. Cossor 343, oscillator,
.1.1
cash.—Blake, 47, Essex Park, N.3. [3380
ANTED, Voigt twin cone unit, late model
preferred.—details to Box 3321. [ 3389
ANTED, Piezo Tweeter,
good
coud.—
Barker, 5, High St., Swanecombe, Kent.
ANTED, electric turntable, also p.o., not
crystal—Clarke, 228, Uppingham Rd.,
Leicester.
[ 3395
ANTED, Avometer No. 7 and ac all- wave
oscillator, also component analyser.—
Box 3331.
[ 3420
ANTED, Model 7 Avometer, in good eon.
dition.—G. E. D. Grogan, Silverdene,
Sunningdale, Berks.
[ 3413
WE offer cash for good modern communicaVY tlon and all-wave receivers. — A.C.S.
Radio, 44, Widmore Rd., Bromley. [ 1541
OLA G.12, p.m., without transformer, Varley i.f.s, BP122, BP124, must be sound;
price reasonable.—Ross, Kerston, Dumbarton.
TD., all-wave signal generator, valve tester,
valve voltmeter, good cond.—Barnes, 15,
St. Martins Flats Vaughton St., B'ham, 12.
1XTANTED, Mullard D020 output valve, new
V or used, in good condition.—Offers to
Marsh, Eskdale, Dunollie Rd., Oban, Argyll.
-I ELEFUNKEN T.D.1001 or H.M.V. hypersensitive; must be in perfect cond.—F/Lt.
Getliffe, Abbey Hotel, Gt.- Malvern, Worcs.
MEW boxed valves wanted, any quantity,
"I dealers' and service men's complete stocks
bought.—J. Bull and Sons, 246, High St.,
Harlesden, N.W.10.
[2155
ANTED, Garrard ac/de gram motor and
pick-up, type B unit plate preferred, or
ac/dc record changer.—R. E. 0., 24, Goldieelie
Rd., Sutton Coldfield. [3425
TD., Hartley-Turner or Kinarx whistle,
cut off and scratch filters; high quality
parallel feed pushpull transformer.—Blake, 160,
Teasel Lane, Northfield, Birmingham, 31.
'MICKEL scrap purchased, sheet cuttings or
-LI
radio valve scrap; highest prices.—Metals
and Alloys (Birmingham), Ltd., Forge Lane,
Kingsbury Rd., Mlnworth, Birmingham. [3289
TTARTLEY-TURNER duodes wanted, energised type only, preferably 2,500 ohms,
field coil approx.—H. J. Leak and Co., Ltd.,
470, Uxbridge Rd., W.12. Tel. She. 5626.
E buy for cash, new, used, radio, electrical
equipment
all
types;
especially
wanted, radios, radiograms, test equipment,
motors, chargers, recording gear, etc.— If you
want to sell at the maximum price, call, write
or 'phone to University Radio, Ltd.,
238.
Euston Rd., W.1. Tel. Eus. 1966 or Ger. 4447.
REPAIRS AND SERVICE
2.1
A CCURATE radio rewinds, mains transformers, fields, op. transformers, etc.—
Southern Trade Services, 297-299, High St.,
Croydon.
[ 2882
T OUDSPEARER repairs, British, American,
any
make;
moderate
prices—Sinclair
Speakers, 12, Pembroke St., London, N.1.
Terminus 4355.
[ 3308
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LIMITED

are

the manufacturers of

THE

MICROTIMER

—an instrument for accurate
measurement of short time intervals
ranging from one millisecond to
one second—and all other types
of electrical apparatus. Enquiries
welcomed.
THE

AIRPORT, PORTSMOUTH
Te/ephone : 74874

AFTER THE WAR!
The advance in Radio Technique after the war will
offer unlimited opportunities of high pay and secure
poste for those Radio Engineers who have had the
forealght to become technically qualified. How you can
do this quickly and easily ta your spare time is fully
explained in our unique handbook.
Full detalle are given of A.ALI.E.E..
City di Ganda Exams., and particulars of up-to-date
courses in Wireless Engineering, Radio Servicing, Short
Waves. Television, Mathematics, eta., eta.
We Guarantee . NO PASS—NO FEE"
Prepare for i0-1:1101701 00 opportunities and post-soar
emnpetillon by sending for your copy of this very
Informative 112-page guide NOW— FREE.
,

BRITISH

INSTITUTE OF ENGINEERING
TECHNOLOGY ( Dept. 388)
17,StrattordPlace,Lonnon,W.1

W

WHAT'S THE
WATTAGE ?
LI - 0.
-DIS
The Electrical and Radio
Engineers' OHM's Law Calculator
EMI,I
pre, of problema anerererl In eflush
What will be the voltage when current I flows through
resistance HP
What will be the voltage with watts value W and Icanent
flowing P
What is the current flowing where watts value Is W and
voltage is EP
What current will flow through R resistance where voltage
is EP
What will be the resistance where meant I tows at
voltage EP
What will be the resistance where watts W is at voltage EP
What will be the resistance where watt. W is at current I
What is the wattage at voltage E through resistance R P
What is the wattage al current Ithrough resistance R P
What will be the wattage ot Inarrent at E voltage ?
The scales read from 1 millivolt to 1,000 volts. From
1ohm to 1,000,000 ohme. From 1milliamp to 10 ampere».
From one-tenth of amIlliwatt to 10,000 watts.

6/6
PRICE

The calculator le sold complete and with
full InetructIone at Radio Stores and
Stationers. If unable to obtain, write
to IONIC LABORATORIES LTD.,
Dept. W., Cranbourne Terrace, SALT
HILL, SLOUGH, BUCKS., for name
and addlee, of your nearest stockiet.

HILL ei CHURCHILL

R

BOOKSELLERS
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SWANAGE DORSET
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ENGLISH &
BOOKS
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AMERICAN
STOCK
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TELECOMMUNICATION
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CATALOGUE

ON

APPLICATION
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BERRY'S
(SHORT WAVE)

LTD.

In addition to the usual radio parte, we carry a
most complete rungs of

RADIO AND ELECTRONIC EQUIPMENT
Including C.R. Tub«, 21', £36s. Og. ; 41', £8ii. cid•
Meter., 015 ma, 57/8; 0/ 1.7503. /
deco 5w Amplifier,
£113 10e. Od. Rothermid Crystal Mikehead, 84 15s.
Piakune. 73/6, 78/9.
Ceramic B.W. Variables:
.0001, 4/6; .00010, 419 ; 15 mmf., 3/0 ; 25 nimf.,
3/9 ; 40 mud., 4/8; 75 mmf. midget, 8/-. Precielon
4' 8.55. Dial. 9'1, with driving head and vernier,
35/, 5.55. Drive, 13/1, with rattan named dial
eaeutcheon and glom. 8/6. "" 0011s, 2/3, 2/6.
Ilk's, 7/6. Metal Cabinet» with hinged lid, panel and
chard., 39/6, 63/, Jacks and Plugs, 2/6 each.
S.W. H.P. Choke., 2/6, All- wave 2.5 ma. 3/6. Toggle
and Rotary switches, Ceramic Valve-hams Stand-offs,
Feed Through'', Formers. Radio Manuals. Bend Id.
stamp for full list " W" to :—
U,

KISH

HOLBORN,
LONDON,
(Tel. I Holborn 5231 )

W.0.1

VALVES
We can supply
either the exact
valve or suitable
replacement
for
almost any type.
Please order C.O.D.
Stamp
with
enquiries, please.
B.O.T. Retail Prices.
MOLLARD. PM2HL, 5/10; 204A, 6116, 819; 354V.
IlL13C, 9/2 ; ISZ4, VP2, VP2B, PM22A, DW2, DW4/500,
1W4/500. AZ31, UB30, 111- ; AC0/44, TDD4, 6R7.
EB03, E13033. 11/7; FC2, FC2A, T112, SP4, 61.411,
VP4, VP4A, VP4B, VP13.4. Pen4VA, PenA4, 251L6,
C14, EF8, EL3, EL33, 12/10; T114, ECM, E01135.
EF5, EF6, EL32, 14/ -; PenB4, 14/8; EBL1, EBL31,
15/3 ; leer. 1711 ; ELIO. 18/8 : Pen428, 30/5.

Advertisements

WIRELESS WORLD

FEBRUARY, 1945

ADIO repairs quickly executed to a ll
makes, English or American; lowest possible prices.-The Music Box, 89, London Rd.,
London, &Ed. (Tel. Waterloo 4460 and 6766.)
A LL types
of
radio received serviced;
.11,1. Murphy and Pilot specialist; valve, in
stock; eound repairs for 13 years.-T. E.
F'evyer, F.I.P.R.E., 50, Vine St., Uxbridge.
11C) ADIOS, speakers, electrical appliances re-Lb paired, good stocks of valves, radio components and electrical goods.-Radio Service
Depot, Donnington Wood, Wellington. Shrops.

R

" QERVICE with a Smile."-Repairers of all
IC types of British and American receivers;
coil rewinds; American valves, spares, line
cords.-F.R.I.. Ltd., 22, Howland St., W.I.
Museum 5675.
[1575
ili-Ams transformers service, repairs, reIVA winds, or construction to specification of
any type, competitive prices and prompt service.-Sturdy Electric Co., Ltd., Dipton, Newcast l
eupon -Tyne .
[3084

A -HOUR service, 6 months' guarantee,
•± any transformer rewind; mains 15/6.
outputs, 4/-; if, transformer, 3/-; all ,types
of new equipment supplied to specification.Majestic Winding Co., 180, Windham Rd.,
Bournemouth.
(2764
l)EPAIRS and rewinds to transformers,
YAR00/11 088AM. ELI, 5110 ; D41. 8/9 : LP2 .7/4;
Xt,
motors,
converters,
hair
dryers,
electric
111:124, 31.114, MISIÁ, 6L6, 9/2
VW. 10/0
Kn ,
shavers, vacuum cleaner motors, etc.; transMU14, 1110, 014, U60, W21, 7.22, 11/- ; 01,63, 311141.
formers manufactured to specification; prompt
31.11134, PX4, 11/7; ML4, 12/2; KT41, ET61, KT63,
and efficient service-Valradio, 57, Fortress
KTW61. KTW61M, KTW63. KTZ63, VMP40, 124
637, 18/10; 141, X61M, X63, 160, leKT3343,
Rd, London, . N.W.5.
Gulliver 5165. [3112
14/8 ; 3.T341.15/3 ; KT66, U18/20, U52, 18/3 ; PE25 .
EWINDS mains transformers, field coils and
24/4 ; GT10, (11U60, 30/5.
Mt, chokes, high grade workmanship, seven to
NAM. fun 5/10: DD4I, 6/9; F220. 7/4 AC/P.
ten days' delivery; new transformers manufac111.21DD, IlL1320, 9/8; Pen25, 81'210, VP210, VP23,
tured against Government contracts.-Metro17115. CUB, MT7, U4020, 11/- ; A(11/11LDD, 11L4IDD,
politan Radio Service, 1021, Finchley Rd.,
IlL133DD, 1117 ; AC/VP1, ACl/VP2, AO2Pen, ACAPen,
Golders Green, London, N.W.11. [2603
Pen45, Pen383. SP41, SP42, TP23, TP25, TP26, 12/10;
rPO radio dealers and service engineers only.
AC/80, .30/80VM, AC2PenDD, Pen45DD, PenDD4020.
-Loudspeakers
repaired
quickly,
or
15/3 ; TP1340, 19/3.
materials supplied; also big stocks of all
008103. 001.4 8/9; 210DDT, {INTL, 9/2 , 220111'T,
components; send your trade card or billhead
431U, 11/- ; 0314, 2P, 202DDT, 11/7; 01119, 220TH,
and 14, stamp for our current lists.-A.W.F.
393Pen, MSPenB, MVSPenB,42 MP.Pen, 13SPA, 12/10
Radio Products, Borough Mills, Sharpe St.,
MP.Pen, 18/8.
BRIMAR. 10D1, 8/9; 11.114. 605, 9/2; 105. Di..
Bradford, Yorks.
[3410
6117, bT7, 1103, 11015, 11/7 ; 6A06, 6K6, 7D3,
TRANSFORMER rewinds and replacement
7D5. 12/10; 20132. 14/ -; 6B7. 15/3 ; 6F8, 18/3.
J.
coils, machine layer wound on bakelite
EVER-READY. CSOB, 9/2 ; ROOM, S11./4111- ; -11.50/L
formers, interleaved, impregnated and clearly
A70B, 12/10 ; 0360, 1,4/- ;.37011, 14/8 ; COSA, MUM,
marked, rewinds £ 1, post paid, standard types
15/3.
to 70 watts; replacement coils, 1516; larger
TUNGSRAM.
HP210, LD210. 5/10; DD13, 819;
types and additional secondaries pro rata; disL1'220, P215, 714; 111.13, 9/3; APV4, SP2D, 6115,
count to trade; delivery by return post most
11/- ; DDT48, 697, 11/
7 ; 11P1018, HP1118, 6K7,
types in common use; state model and iron
6V6, 12/10; M.111118, MR4105, TX4, TX4A. V048,
size when ordering coils; cash with order or
14/ -.
c.o.d.;
fully guaranteed.-Radio Services, Field
AMERICAN. 1A4, le& 106, 1115, 105, 107, 1E7 , 1F5,
St, Works, Blackpool. R.T.R.A. Service mom1F7, 105, 1114, 1116, 136, 2A7, 2B7, 6A6 . 6E6, 616,
mers. Tel. 1774.
[3328
611i, 6L7, 10, 12537, 15, 24. 32, 35, 36, 37, 38, 46, 48,
raEGALLIEWS,
Led.-" Service
with
a
00, 53, 558, 55, 71A, 81, 84, 89.
guarantee."
If you cannot get your
VALVES 84 ADAPTORS
receiver serviced, let American specialists do
In the caaes where we cannot supply the exact valve
the job; first-class workmanship only; specialor equivalent, we can get your set going with & valve
ising in Air-King, Belmont, Challenger, Petand adaptor, the additional coat being 4/6.
rod,
deWald,
Emerson,
Ferguson
Garod,
SPARES
Hallicrafter,
McMurdo,
MidH aramerlund,
12870800P11, the vest.pocket instrument for tracing
west Majestic, Pilot, Philoo, SParton, etc.,
faults, enables 20 tests AC/DO, 37/6.
1
,
113-0-ffisif
aleo any British set. Remember, for 16 years
volts, ohms and watts calculator, 6/6. LINE CORD.
we have handled as distributors American re3 amp, 3 core, 60 ohms per ft., extremely good
ceivers; this is sell-explanatory; s.a.e. with
quality, 4,9 per yd; 2 core. 3/11 per yd.
MAINS
all enquiries.-Degallier's. Ltd., 9, Westbourne
TRANsPoasigit, 4 volt heaters, 37/6.
VALVE
Court, London, W.2.
[3398
EQIJIVALF.NT CHARTS. 117 post free.
BOOKLET
ON
AMERICAN
MIDGETS,
21
ELECTRIC
MISCEI.LANEOUS
0 LDERI3 L IRON ,. t ¡ to
,
Itag, 1. 13 6
'DUBBER stamps-V. E. S., Radio House,
-1.1, Ruislip.
[3209
recorders.-Write
for particulars.Gledhill-Brook Time Recorders, Ltd., 84.
(Dept. W. tif.)
Empire Works, Huddersfield. [2419
246, HIGH ST., HARLESDEN, N.W.I0
'WELL-KNOWN South African arm offers
See (
a4r. Claleifted Adrerthealera on page 27.
VV agency facilities to reputable British
manufacturers of domestic
appliances
and
t machinery.-Particulars to Box 3262..
RABBIS trans. shrouds, clips and many other
fittings quickly made on A.A. benders;
accurate and inexpensive.-Details from A.A.
Tools, 197w, Whiteaore Rd., Ashton-u.-Lyne.
IIRBAN TRADING ESTATE. - Firms inThis
unique
handbook
tending to manufacture in South Africa
shows
the
easy way to
are invited to obtain particulars of sees havsecure
A.M.I.Mech.E.,
ing rail, water and electrical facilities; LonA.M.Brit.I.R.E., A.M.I.E.E.,
don representative.-Apply Box 3263. [3199
City and Guilds, etc.
MANUFACTIMERSIII - Radio wholesaler
WE GUARANTEE- INK. wishes to increase regular stock lines by
the addition of new types of radio products."NO PASS-NO FEE."
Will manufacturers please send full particuDetails are given of over 150
lars to Box 3209.
[3025
rIOR sale, suitable for wireless cases, under
Diploma Courses in all
licence,
at
controlled
prices,
small
branches of Civil, Mech.,
machined offend of softwood and hardwood.
Elec.,
Motor,
Aero.,
Radio,
also
plywood
offend,
rAein,
1
41n,
%in,
and
Television and Production
Ihin.-Apply L. Lazarus and Sons. Ltd., Water'
Engineering, Tracing, Building,
den
Rd.,
E.15.
Tel.
Amherst
2377
(
ext.
13 ).
Govt.
Employment,
R.A.F.
ARGAIN.-Freehold factory for sale, about
Maths., Matriculation, etc.
40,000 ft., Gloucester area; requisitioned
Think of the future and send
for duration at £ 500 p.a.; vacant p
ion
for your copy at once- FREE.
after hostilities; all services; good rail and
canal facilities; recently valued at £ 20.000;
B.I.E.T., 387, SHAKESPEARE HOUSE,
will accept nearest offer to £ 8,500.-Full par17, STRATFORD PLACE, LONDON, W.I.
ticulars from Box 3318.
[3375
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1USTERITY

RADIO LIMITED
For

CONSTRUCTORS' KITS
see last month's issue
MAINS TRANSFORMERS
Primary, 10.0-200-220-240; screened primary.
,H.T. 375-0-375 at 175 ma. ; LT1, 5 v. 2 a.; LT2,
6.3 V. 4 a.; LT3, 6.3 V. 4 a. Price 52/6 each,
post 1/1.
360-0-350; 150 ma.; L.T.s, 6.3 v. 5a.; 4v. la.;
Rec. 5v. 2 a. ; 4v. 21 a. ; can be uaed with international or English valves. Colour coded. Maine
Input tapped 200/220/240 A.C. 50/-, Post 1/1.
400-0-400; 120 ma.; L.T.e. 4v. 23 a.; 4 v. 4a.;
4 v. 2a. ; 4v. 2a.; Long Colour Coded Leads,
with high insulation. (2001220/240/ Mains Input
Tapping.. 451 -,
post 1/ ,
350-0-350; 80 ma. ; 4 v. 4 a. ; 4 v. 2 a. ; Ate
Mains Input 230, 30/-, post 84.
300-0-300; 80 ma. ; 4 V. 4 a. ; 4 V. 2 a.; A/C
Maine Input 230. 3O/-,Po'a 14d.
350-0.350. Chaasis Mounting, Shrouded, 4 v. 4a. ;
4
2 a, Input 200/220/240. 351 -,post 9 d'
300.0-300. 75 ma., Chassis Mounting. Shrouded,
4 v. 4 a. ; 4 V. 2 a. ; Input 2001230/250.
8716Mains Transformers, wound to specification.
L.F. TRANSFORMERS. Midget, 3 : 1, 4 : 1, 5 : I
ratios. EV- each.
L.F. CHOKES. 15 Hy., 80 ma- 1,000 ohms, tapped
at 360 and 640. Price 12/6 each. 30 Sty.,
80 ma., 1,000 ohms. Price 17/6. Small 10 lly.,
50 Ina., 380 ohms, 8/6.
PUSH-PULL Input Transionnerr, heavy duty.
Split secondary, vtindings ratio 4 1. Price 18/8.
Small for Parallel Peed Standard, 8/-.

OUTPUT TRANSFORMERS.

Standard Pentode.
Pentode small, 81
6. Multi-

ratio,
m
dg

eta
.3n
'
tlbar
md
»,. 11/ .

4- VALVE,

4- WATT

GRAMOPHONE
AMPLIFIER CHASSIS
Assembled on black Crackle-finialyed elands
fitted with separate Tone Control, Volume
Control with on/off switch, sockets for microphone, gramophone and extension speaker.
Hum tree, good quality reproduction. A.C.
only. Input 200/250 v.
Size overall, 8x61
x711n. Ready to play. Price, la•
UnS.
including valves and speaker •
Theoretical and practical Blue Prints of the
above available separately, 216 pair.

CONDENSERS. 2-gang, small, 2 trimmers. Axing
brackets, . 0005 ceramic Inaulation, boxed. 14)6
3.gang Small, .0005 Ceramic inaulation, Axing
brackets, boxed. 13/8.
SHORT WAVE TUNING CONDENSERS.
.
0001.
.00014, . 00015, 3/6 each; . 00016. 4/.; .
0002,
418 each.
REACTION CONDENSERS. .
0003, .0005, .00015.
Differential . 0003, . 0005, 3/-.

Trimmers.

T.C.C. Straight Line Air Spaced,
5 to $5 pf. max., 1./.. Single Ceramic, postage
.tamp type, 30 pf., 94. ; 30/80, 100/120, 150/250,
1801200, 1/- each. Twin Trimmer, Ceramic,
.0005. 2/8.
Silver Ries Condensers, wire ended, 40 p1., 88 pr..
.00015, etc., 9d. each.
Resiatora standard values, I watt, 94, ; 1 watt,
1/- each.
Maine Dropping Resistors, with variable tappings,
.2 a., 1,000 ohms. 6/- ; .
3a. 750 ohms, 71 -each.
Wire Wound Redeem, 500, 1,000, 2,000 ohms,
10 watt, 2/6 each.

¡baker, Solder, 64. bon.
Wire Wound Volume Controls, 10,000, 50,000,
100,000, i meg., 1mes.. 3/6. less switch.
Tog
6 gle Switches.

2/.

Miniature, on-off, single pole,

Coils. Short Wave, 16 to 50 metre', on Pau:1in
Formers, colour coded. A. & ELF. with reaction,
boxed matched pairs,
with circuit. A. & H.F.
with reaction, 10/6 pair.
A. & H.F. Tren' formera M. & L., email, 10/8 per pair. &
Medium Wave, Midget, 8/6 per pair.
Line Cord. 3.core, .5amp. 60 ohms per foot, 5 per yard.

4/-

lezible Couslers.,1"

1/- each.

307, HIGH HOLBORN,
LONDON

Phone NOLborn 463/
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Q-VALVE battery set,—Following the amazing
t,
success of our " Wizard " manuscript ( 4valve medium-wave universal mains circuit, still
available 5/-) to meet popular demand, we now
offer tLDorset battery 3 circuit; manuscript
comprises full-size wiring and constructional
drawings, schematic circuit with tone control
and pick-up connections, detailed point-to-point
wiring, parts list and average prices, price 3/6;
all Dorset queries answered cae.; mail order
only; no callers.—Weldona Radio Accessories,
Ltd., Avon, Burlington Rd., Swanage, Dorset.

LEARN
Morse code the Candler way.—See
advertisement on page 25.
[ 1292
RADIO
Engineering.—Television and Wireless Telegraphy, comprehensive postal
TUITION

courses of instruction.—Apply British School
of Telegraphy. Ltd.. 179, Clapham Rd., London, 13.W.9 ( Estd. 1906). Also instruction at
school in wireless for 11.M. Merchant Nevy
and R.A.F.
[9249
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MATRICULATION
4reetps&Iccestr&

Whatever your age, you can now study
for
the
all-important
Matriculation
Examination at home on " NO PASS—
NO FEE " terms. " N1ATRIO" is the
accepted passport to all careers, and
opens
up oppbrtullities which would
otherwise be completely closed to you.

the success and security

Ensure
of you
and yours through post-vi,ar difficulties
by writing for our valuable " Guide
immediately — FREE.

to

Matriculation "

B.T.I. (
Dept. 114)
350,

Oxford

RADIO

Street,

London,

W.I.
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1319ADIO training.—P.M.G. exams. and I.E.E.
ERVICEMAN with exp. tele, com. systems
-1-lf Diploma;
prospectus free. — Technical
requires corn, work or post in tech. dept
College, Hull.
[0611
of manufacturer upon demob., civil exper.
XMTR. development and testing, C. and G.
NGINEERING
Opportunities" — free
112 - page guide to
training for
radio com., 1, 2 and 3, stud., Brit. I.R.E.—
A.M.I.Mecla.E., A.M.I.E.E., and all branches
Box 3338.
[3439
of engineering and building; full of advice for
TECHNICAL TRAINING
expert or novice; write for free copy and make
.
M.I.E.E., City and Guilds, etc., on " No
your peacetime future secure.—B.I.E.T. ( Dept.
-CI. pass—no fee' terms; over 90,; successes.
387B), 17, Stratford Place, London, W.I.
For full details of modern courses in all
A POSTAL training in electrical engineerbranches of electrical technology send for our
ing—power or radio;
individual corres112 page handbook, free, post free.—B.I.E.T.
pondence tuition by highly qualified engineers
(Dept. 388A), 17, Stratford Place, W.I.
with wide teaching and technical experience.
REAT possibilities exist for technically
Elementary or advanced courses. Preparation
qualified engineers, key men in wartime
for recognised examinations. Pre-service trainand afterwards.
Through
the home-study
ing specially arranged.—G. B., 18, Springfield
courses of The T.I.G.B. take a iecognised engiMount, Kingsbury, N.W.9.
[ 1731
neering qualification, such as A.M.I.Mech.E.,
THE Tuitionary Board of the Institute of
A.M.I.E.E., A.F.R.Ae.S., A.M.I.Chem.E., C.
3Practical Radio Engineers have availand G., etc., in which examinations the
able home study courses covering elemenT.I.G.B. students have passed
25 FIRST
tary, theoretical, mathematical, practical and
PLACES and hundreds of passes. Write to
laboratory tuition in radio and television
day for " The Engineer's Guide to Success"—
engineering; the text is suitable coaching
free—containing the world's widest choice of
matter for I.P.R.E., Service-entry and proengineerifig courses covering all branches, ingressive exams.; tuitionary fees—at pre-war
cluding aeronautical, mechanical,
electrical,
rates—are moderate.—The Syllabus of Instrucwireless, chemical, etc.
tional Text may be obtained post free from
THE TECHNOLOGICAL INSTITUTE OF
the Secretary, Bush House, Walton Avenue,
GREAT BRITAIN, 82, Temple Bar House.
Henley-on-Thames, Oxon.
[ 1462
London, E.C.4.
[ 3391
SITUATIONS VACANT
PATENT NOTICE
ECHNICAL secretary required for series
HE
proprietor
of
British
Patent
No.
513650,
of Government- Industry groups covering
entitled " Improvements in Closures for
radio, previous similar experience desirable;
Evacuated Envelopes," offers same for licence
salary according to qualifications—Full partior otherwise to ensure its practical working in
culars to Box 3326.
[3409
Great Britain.—Inquiries to Singer, Ehlert.
EPRESENTATIVE required for London
Stern and Carlberg, Chrysler Bldg., New York
area, full or part-time, by manufacturers
City 17. N.Y., U.S.A.
[ 3312
of transformers, chokes, coils, etc., to call upon
BOOKS, INSTRUCTIONS, ETC.
retailers; some radio experience essential;
salary and commission.—Box 3317. [ 3376
QALE, W.W., Nov., 1942—Oct., 44 inc.—
l•C Elworthy, 134, Kingsbury Rd., Coventry.
IITSIDE technical representative required,
should have established personal contacts
" WIRELESS Engineers," April. 1935—Dec,.
with radio designers; experience in design or
TT 1936, June, 1940—Dec., 1944, perfect
manufacturing department of radio manufaccondition; offers. —Bort 3344.
[ 3437
turers desirable; salary about £ 600 p.a.; age
TATEBB'S radio map of the world locates
30-45 years—Box 3323.
33 any station heard. size 40x3Oin. 4/6,
13ROGRESSIVE radio organisation wish[e
3s
n to
6
post 6d.; on linen, 10/6, post free.—Webb's
communicate with an engineer having exRadio, 14, Soho St., W.I. Gerrard 2089.
perience in the development of television receivers, with a view to future employment;
no offer of engagement can be made until the
relevant restrictions on engagement are iw
33
it8h
4drawn.— Box 3320.
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TRANSFORMERS & COILS
TO

'DUST-WAR
1reserve valuable
plans.—Radio
agencymanufacturer
in certain areas
will1
for ex- Servicemen and give every assistance to
re-establishing business quickly.
In first instance write, giving full details of your prewar business, etc., in confidence, to Box Z,
c/o Victor Stewart and Co., Chartered Accountants, 82, Victoria St., London, &W.1.
'WELL-KNOWN firm manufacturing public
VT address equipment require general office
manager, with sufficient knowledge and experience of this or similar type of business,
to be able to discuss the products intelligently
with electrical engineers; also able to visualise
potential markets and control sales and clerical staff; good post-war prospects.—Write, giving details of qualifications, experience ( in
confidence), age & salary, to G. M., Box 3314.
SITUATIONS WANTED
XECUTIVE engineer desires change, with
post-war prospects, exp. administrative,
elect, and mech. equipt., radio compt. manuf.
and repair; now workshop manager; reputable
firms only reply.—Box 3324.
[ 3403

E

SPECIFICATION.

MANUFACTURED or REWOUND.
STANLEY
5.11,

OATTELL

East Street, TORQUAY,
'Phune. Torquay 2162

LTD.,
Devon.

ISM Vint' 1.111AIRCI
• . TRICKLECHAIMERS
sot

Tronble-tree Chargers Stted with ..Mn.
lam all- metal rectification.
A kw
Agencies n•ailable. Thirty years effleence behind every Ronbaken brogue.
s Demote 8.16, giving mishit istormaties
so« dowels.« 19 Medal& es name
•

•

"e, •

SPARES

AMPLIFIER
5-VALVE

15

WATTS

A.C. MAINS

200 250 VOLTS

SPECIFICATION:
6K7 pre-amp. Stags ; 6V6 Triode Driver; Two 6V6's Push- Pull Output :—
Feeding 2.5 ohms, 7.5 ohms, 15 ohms Outputs for Microphone and Gramophone; Tone Control with Mains ' Off' and ' On ' Switch; Volume Control;
Microphone and Gramophone Change-over Switch.
The whole unit Is enclosed in an attractive Metal Cabinet finished black
crackle, with engraved metal labels for input and output sockets and all
controls.
Dimensions: i2x7rx8r, Carriage paid. 18 Grin.
Our usual range of Radio Spares is still available, Including Mains Transformers, 15 watts Multi Ratio Output Transformers, Speakers, Smoothing
Chokes, Driver Transformers, Line Cord, etc.
Complete list 20. stamp,

H.

W.

COLCHESTER

FIELD

ROAD,

&

HAROLD

SON,
PARK,

ESSEX

sew tow

LEVELS in capacity

and

eteneawee
nee possibilities in electronic equipment
design both for the ear effort and
post was electronic
Ior che
age.
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SERVICE

Sup') liPd

BY

ENGINEERS

FACTORS

UNDERWit
MULTIGORE

EVERYWHERE
GUARANTEE

SOLDERS

BY

LTD.

Ersin Multicore — The finest cored solder in the World —
hitherto exclusively supplied for use on A.M., M of S. and
Nominal 1 lb. reels

Admiralty contracts, is now available to you.
Order a reel of Ersin Multicore Solder from your factor
now.

Give it a good trial— use half the reel if you like.

If

you do not find Multicore to be the best solder you have ever
used, post the partially used reel to us and we will refund

13 S.W.G. -

4/10

16 S.W.G. -

5/3

Above prices subject to
usual Trade Discount.

in full, by return, your purchase price and cost of postage.
Contains 3 Cores of Non- Corrosive Ersin Flux.

Approved A.I.D. and G.P.O.

MULT1CORE SOLDERS LTD, COMMONWEALTH HOUSE. NEW OXFORD ST., LONDON, W.C.I. Tel CHAncery 5171/2
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O.K. Sir !''

Made in Three
Principal Materials
FREQUELEX
An insulating material of Low
Dielectric loss. For Coil formers, Aerial Insulators, Valve
Holders, etc.

Dielectric Loss problems in High Frequency
circuits have been solved by the use of Butlers
Radio-Frequency Ceramics.
Many years of research and development in our
Laboratories have brought these materials to a high
degree of efficiency.
They are in constant use for transmission and reception
and play an important part in maintaining communication
under all conditions.
PERMALEX
A High Permittivity Material.
For the construction of Condensers of the smallest possible
dimensions.

Bullers

BULLERS LTD..
THE

HALL, OATLANDS DRIVE,
WEYBRIDGE, SURREY.

Telephone : Wilton-on- Thames 2451
Manchester Office;

PM, Deansgate, Manchester

TEMPLEX
A Condenser Material of medium
permittivity. For the construction of Condensers having aconstant capacity at all temperatures.

LOW

LOSS

CERAMICS

