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An Aero-Engine Mouniing required the following characteristics :
FLEXIBILITY was needed to insulate the airframe from—
(a) Torsional movements of engine about longitudinal C.G. axis
(b) Vertical forces and couples in the vertical plane.
STIFFNESS was needed to prevent—
(a) Fore and aft movement of engine due to airscrew
upset control senmgs
(b) Transverse * yawing " of engine.
SPACE WAS LIMITED—therefore a multi-bush type of mounting was adopted.

PRECAUTIONS had to be taken to limit the vertical shear movement

spull” which would

As Moulded
Simple three-bush

moulding,.
As Assembled ”’ 7 "Q ]
Two mouldmgs “ “ /
with loose central '"“’
tube.
r s ™ --Z \ As Installed
‘A s S
S Vertical shear movement in
‘-{:-: ":—5_“ 4 9"’6' ’BI direction of arrow **A” (limited
AR s S \ by stops); horizontal com-
\ .‘., vA Iy S SR pressionmovementindireclion
| 3 | of arrow “B” (high resistance).
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Sole Propriesors & Meausoctarers.

THE AUTODMATIC CZOIL WINDER
TREET

WINDER HDJSE - COUGLAS 5

WIRELESS WORLD

LONDON -

| HE Services and war-time
irdustry are famlliar with the
h gh standard of cependable
aecuracy of -+ AVO' Electrical

Tasting Instruments. They will
4 be an equally dominant fa tor
{ §3, = in the post-war retuilding of

-~ oar great industries and the ad-
: vecement of amenitizs worthy
/" of a world at well-earned peace.

W the belligerent interim, orders
zon anly be occepted which beor

Government Contrget Number
and Priority Rating.

ELECTRICé\Lv E|QUIIPMENT CC. LTD

CLLEPRDOST . VHCTIL it

Orders bearing Govermment Contract Numbers and Priority Rating can now bs accepted for quick delivery of tne followmg two ** AV *? tnstrumenns:—

THE *“ AYO ' TEST BRIDGE

A portable self-contained 50-cyclex bridge of exceptional accuracy
and utility for direct measurement of all normal values of condensers
and resistances. Faciltties also provided for condenser power
factor measurements and leakage tests by the flashing neon meth:
resistance, capacity and large induct ents inat
external standards. May also be used as a highly efficient valve
voltmeter indicator for measurement of both audio and radio
frequency voltages.

THE ALL-WAVE «“ AVO " OSCILLATOR

An inexpensive, accurate modulated oscillator covering a continuous
fundamental frequercy band frem 95 Ke. to 40 Mc. A harmonic
calibration extends the range to 80 Mc. A large clearly marked
dial is directly calibrated throughout, accuracy being within 19%.
Externally modulated, internally modulated, or R.F. signals obtain-
able at will. Calibeated doublp aitenuator enables signal to be
varied from a few mierovolts to 50 millivolts, with a force output
of 1 v. Selt-contained, fully shielded. A
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THERMEX meets the demand

for _high frequency equipment
for pre-heating of plastic preforms.
Preforms are placed on thisdrawer
A whichslidesintounit shownbelow.

THERMEX MOOE 3-P

%/

Of counse &7 woes Simac valued

This compact Thermex unit measures 28 inches by 28
inches, stands 47 inches high, and weighs .only 614
pounds. It is a practical and flexible piece of equipment
with built-in heating cabinet and removable i 2 inch by
13 inch drawer-electrodc,

Being completely automatic, there is nothing & do
but plug this Thermex in and load and unload the pre-
form drawer. No dials. no tuning. not even a8 button to
push. Closing the preform drawer all the way in, turns
on the high frequency power and timer. At the end of
the prescribed time, which may be anywhere from 3 fo
10 seconds up to 2 minutes. the red indicating light
goes out, the operator removes the tray and unloads
the preforms into the mold cavilies.

The Thermex Model No. 2-P, which is illustrated,
operates ata frequency of 2% 10 30 megacyclesusing 230
volt 60 cycle single phase current. fthas an outputinex-
cess of 3400 BTUs per hour. and it uses a pair of Eimac
450-TH valves. The use of electronic heating has in-
creased production for many plastic manufacturers who

have Been leaders in utilizing the science of electionics.

The Thermex Division of the Girdler Corporation of
Louisville, Ky., is a leader in supplying equipment for
this and other industrial applications. It's natural that
Eimac valves are used,since these valves are first choice
of leading electronic engineers throughout the world,

Follow the leaders to
L 4
WES

JvA
EITEL-McCULLOUGH, Inc

985 Son Moteo Aveave. Son Brunc. Calitornla

Plents Iocoted ati San Bruno, Califernio ond 5oty Lake City, Utoh
Export Agentsi Frozar 8 Nonsen, 30) Clay 31, Sen francisca 1), Calitornio. U. 5. A

,% & Bimos hot recelved P ARMY -NAVY “8° AWARDS for

produstien eticlency » Sen Bevno 5. Seit Loke City 2

MAY, 1945



1
May, 1945 ’ WIRELESS WORLD

TYPE
APPROVED

o f— I 1

&3
N and Good

NoTHING very exciting to look at perhaps.
But these Dubilier moulded Mica Capacitors are doing a
great job. Dubilier initiative pioneered the original Mica
Capacitor from its infancy, thus developing a 100%, British
product that makes Dubilier the accepted leaders of this
UBILIER type. Notice the tiny proportion of Type 635. It has to be

CONNMISLN CO (192R) LY

vre good to be so small and since it is Dubilier made, it is
& C(/\w/\)j good; like'all its bigger brothers.

The name is ... Dubiiier

C.R.C.16



+ LINAGLOW LIMITED

MAINS TRANSFORMERS. 950-0-350 4 v. 6 amp. C.T.,
Iv [] 100 m.a. Ha- laminations pre-war stock.
m&/ﬂ !M-O-MGSV 3 amp., C.T., 5 v. 2 amp..
100 ma., IB.
LO!

4/8.
ﬂ‘. lllhl-mo 40:1,60:1,80:
/8. Peatode Output 12/15 ohm-, 100 m.: 1 16 Heavy
duty, multi-ratio 24:1, 41: :1, 58 :1, 116
and . 80 ma., 15/6. 3 % lnurnlvo. 10/6. Ptuh
mloumno-wm 40000-4000Prlmﬂ7 , 7.5 and

3/15 ohms secondary,
WU‘DIPIAKIII 3 ohlx: Voice Cou Giln Celestion
Bln

80/-. 8!
32/0. 9jin. cclutlon. '87/6. 3}in. ooodmn, 301-
Rols, 19/6.

/8. 10in. Malns En:
mmbwohml.”l- B.T.H. Model R.K., 10in.
Loudspeakers, 1,000 ohms field, 15 chms speech,
w-lxlt 29 lba,, reconditioned as new. 1deal for P.A. work,
See transformers. above, to suit.
Allm m OSCILLATOR COILS. Best D.8.C. wire
wound, colour coded on bakelite formers. Short, Medlum
and Long Wave. 18/50m.; 200/500m.; 1 000/2,
with circuit diagram, 15/- the set.

TRANSFORMERS. Pentode Output 40:1,
Midget Multi-Ratio 60: 1, 80:1, 40 ma.,
1, and p\uh nllwm:.

ALL-WAVE SERVICE
SIGNAL GENERATOR

A.C. Maina 200/250 v., 50 cycles. Range covers from
20 M.C. to 100 K.C. all fundamentally in 5 bands
without gaps. 8/M Dial Direct calibration 1o fre-
squenc] and fine output attenustor. Internal
modulation 400 C/S. Iron-cored colls. The Generator
is entirely acreened In heavy metal cabinet with carry-
ing handle. Dim.: Mn.xloh £13 10 o

x 12in.
.F. TRANSFORMERS, 465 K.Cs. Lron-cored Litz wound,
aluminfum can. Limited quantity. 17/6 matched pair.

9/6 each.
8.M. & L. T.R.F. COILS. Phil best quality in ecresned
uln.lnl\nn um, 17-51, 220-585, -2,000 metres. (These
ocolls equal peﬂorm-nce of luperhet.) Complete with

circuit disgram, 9/6 the pair.

WIRELESS WORLD

offer

T.R.F. 3-WAVEBAND 4VALVE
CONSTRUCTORS KIT, 17-2,000 m.

A d cofls, 1l short-wave reception

May, 1945
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VOLUME CONTROLS. 1, 5, 10, 20, 25, 50 and¥100 thoure
ands ohms, §, §, 1 and 2 meg., without switch, 4/9 each.
As above. with switch, 6/9 ; 100,000 ohms. } meg., double
pole awitch, best Amcrlcan 7/8. 2,000 ohms only. wire
wound 3/-. 1,000 ohms only. wbon, with screw adjeste
ment, 1/6 each. Midget, § meg., with awitch, 7/6.
ENAMELLED COPPER E. 30 s.w.g., 1 lb. apools
B/= per spool.
LINE CORDS, 3-way heavy duty, 3 amp., 360 ohms, 9/6
480 ohms, 13/8, 600 ohma, 15/9. 2-way, 360 ohms, B/6,
480 ohms, 7/8. 600 ohms, 9/3.
WIRE-END CARBON RESISTORS. i. 1.
ex-television.

1 and 2 watt,
Parcel of

Manufact: ' types. New,
50 assorted, 12/6.

TUBULAR PAPER CONDEI!EBS 350/500 ;I D.C. aﬂl’klu:
1015 55, 1215 5.

/6.
200/250v., AC l'2m a., sultable
for adaption for electric clocks, time lwm:he-, eu: Speed
of rota, 200 r.p.m. Supplied with spare gears, 27/6.
with circuit switch, 200/250 v.,
AC.. 60[80 v. D.C., 300 m.a., 15-amp. switch, each 718
IEVOLUTIOH COUNTERS. 0-999 with gear drive and

8YNCHRONOUS MOTOR.

ELECTRIC KETTLES

3-piot  950-watt hu\ﬂz“:lnned throughout, 200/250

(thé special coils used in this ofrcuit give a
equal Lo a superhet), 4} watts output, complete with loud-
speaker, all parts, wiring and theoretical diagram—nothing
extra to purchase. Chassis dim.: 13in. x8ln.x6in. to
top of dial. 200/250 v.lnAc.O. - 11 % Gns.

Case and packing, 5/- extra.

RADIO MECHANICS’ SIDE CUTTERS, ex-Govi. stock,
reconditioned like new, exoeptionally cheap, 4/6.

VARIABLE CONDENSERS. 2-gang (small), .0005 ceramic
with trimmers, fixing feet, slow-motion drive, dial frame
and pointer, 179, 3-gang, .0005 ceramic insulation with
-low-mounn drin, polnter and dial frame, 12/8. 3-gang
0005 Speclal offer, 7/9.

M. & L. TRY. AERIAL COILS. Al d
Phunp-, 200-585. 725-3,000 metres, complete with circuit
diagram, /9 each.

WAVE CHANGE swmn to suit all above colls, 5/0 each.
SCREENED INTERLACED FLEXIBLE MICROPHONE
CABLE. Twin 6 yards for 6’0, Single 1/- per yard.

'ALVII American Types, at B.O.T. controlled retall

For replwe ent purposes only. 6F5, 13F5,
mu "128F5, 1H5, ¥3. 1C5. 1M 11/~ ; 6Q7.
1 7, 117 are 6K6, 6K7, 61.7, 1237, 12837, 38, 1A7,

648, 6B7, 6sA7 14/-

Brlt.bh vl\l\u at man Prices. 6X5,
mu uus, 11/-; lu-nm). 'I'Dm. 11/7: AC/VP3,
CL4. PFM. KTW61, PEN 45, 8P4]1, 8P43, T4l, VP41,
12/10. Di Diode lin. Peanut valve, with valveholder,
18/10; ECH3. FC13, X63, 12Z3. 1275, 35Z4, 14/-;
AC6 Pen®. EL35, Pen 46°, U21, 18/3 Prices include
Purchase Tax; add 3d. per valve post. °Post Office

it necessary.
mlo MECHANICS' LONG-NOSED PLIERS, ex-Govt.
stock, reconditioned like new, exceptionally cheap, 4/-.
Extra long-nosed, 8jin., 10/6.

SERVICE KITS

B5. 1 8-mid. 400/500 v. Electrolytic. 12 each astorted
t.ubuhr Paper ¢ d.cn.rbon Wi IrleoEnd Resistors.
¥

u IB mfd. 400/600 v., 132-mfd. 320 v. Electrolytics.
25 each asadtted ti tubular paper condensers and carbon

wire end resistors. 1 Volume Control. New, ex-

television. 3 yds. sleeving, 25/-.

87. 2 8-mfd. 400/500 v. 1 4 mfd. wolboo v., 1 32-mtd.

320 v. Electrolytics. 12 each assorted tubular paper

condensers and carbon wire end resistors. ew,

volume 9/6.
88. 3 A-mtd. 400/500 v., 3 32mtd. 520 v.. 1 8x 8-mfd.
400/500 v. 2 4-mtd. 400/600' 25 each assorted tubular
paper condensera, and carbon wire end resistors.
6 yda. llmln‘ [ ydu P.V.C. cable, 3 '.om controls,
6 assorted ew, £5.

Owing to depleted stafl, we can only accept
~ Cash with order. No O. 0 D. Delivery 14 days,

volt. C with and conneém 30 /_
ELECTRIC SMOOTHING
RONS
26/6

4} Ibs., 200/250 volts. Wartime ﬂnllh
Complete with lead.

VALVEHOLDERS. Amph type. or
English octal, chassls mounung,l each. 10/0 per dozen.
English wl!ert.ype 4-, 8-pin. 6 for &/

SUPERIOR QUALITY KNOBS. Ex-television. Suitable
for radio, for }in. spindles. With grub screw, 1§in., 1/8:
gin., 1/9. White lvorine, {in. with grub screw, 94. each.
WESTINGHOUSE H.W. DETECTOR. 36 v., R.MS.
0.25 m.a., 5/8, H1 metal rectifier, 2§ v., D.C., 10 m-a,,
rlf‘in-nmon UNITS. Complete with escutcheon and
knobs, 4-way, new, B/,

L.F. CHOKES. 20 henrys, 150 m.a., 16/9.
SLOW-MOTION DRIVE, 8-1. Complele with drum

indle, 8f-.
%l UND RESISTORS. 50-1,600 ohms, 5-watt type,
ea. ; lO-!ruu. t
A ﬂiypAe\l%,}lE\OL TYPE. International
cluuu niounting, 1/- es.; 10/8 per dozen.
4-, 8-pin, 6 fot 2/8.
EIﬁH: VOL‘I‘AGI BBA!DED SLEEVING, 1 and 1§ mm,,

first-class quality, $/8 per dozen yards.
14/36 Red. Oreen. Blue, Yellow and Black.

and

P.V.C. CABLE.
£/- per dozen yard:
MAINS DROPPER BHIB'I‘OBS .2 amp. 950 ohms, with
fixing feet  6/9 ea
SCREENED LEADS 4ft. 6in. fong, fitted 4 wander pluge.
1/9 ea.

STRUMENT LEADS, 8t. long, fitted 4 wander plugs and
2 Holdtite clips.

4/6 ea.
WAMLER PLUGB. in 2 colours, 3 - dozen.

’ CALLERS to 8Show Rooms,

2 HIGHGATE HIGH ST., N.6.
*Phone : MOUntview 9431

LINAGLOW LIMITED

HOURS OF BUSINESS: Mon. to Fri.
9 a.m. to 5.30 p.m.

Nearest Tube— Archway

¢ POST ORDERS to Dept. M.0.40,

61 HIGHGATE HIGH STREET, N.6.
*Phone : MOUntview 9432

rley
TRANSFORMERS
and' CHOKES

For

AHBRIDGE ROW

3F ROAD, WO

RELIABILITY
SEND US YOUR ENQUIRIES

OLIVER PELL CONTRO

WICH

LJU
NI S E

ALl
H. J. ENTHOVEN & SONS LTD.

730 THORNTON ROAD, WEST CROYDON, SURREY
THOrnton Heath 2461

CORED
SOLDER

D. APPROVED
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inches

BELLING & LEE LTD |

CAMBRIDGE ARTERIAL ROAD., ENFIELD, MIDDX
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Manufacturersp

of

Switchboard and Port-

g i R

able Pattern Microam-
meters: Milliammeters:
Ammeters: Voltmeters:
Wattmeters and Testing
Sets.

-~y
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MEASURING INSTRUMENTS (PULLIN) LTD.
ELECTRIN WORKS, WINCHESTER  STREET, ACTON, W.i.

| Wharfedale |

MIDGET 3i-inch UNIT
A ‘ ALCOMAX MAGNET

Flux Density 8,000 lines r

Speech Coil 15 ohms or 2/3 ohms.
The first Wharfedale Unit using
the new ALCOMAX magnet
steel which gives extremely high
flux density with small size.
Designed for use as Microphone
or Midget Speaker. Very sensitive.

BSR. STANDARD SINE WAVE SOURCES || ¢
TYPE LO.800A. OSCILLATOR ‘ 4

—an actual osclliogram of output voltage Is lllustrated—glves good
waveform even below [0 c.p.s. This necessitates a minimum
* pull-in ** between the two H.F. oscillators. Superiative deslgn
results in an almost perfect waveform from the lowest to highest
frequencies. The output voltage Is constant to within a few per |

cent. overthe frequency range. This Model Is chosen as a Standard PRICE . .
by most Departments. Stable, rellable. Indispensable to all serious 2 8 /6 Supphes are aval|ab|e for
erker _ PRIORITY ORDERS ONLY
Output up to 5 watts.  Three range output voltmeter (list)
incorporated—0-250, 0-50, 0-10. [ ‘

Tl Sput, \mpedurcas: A% | WHARFEDA LE
i e By WIRELESS WORKS

;PI.; MINGHAM SOUND (Sole Proprietor : D. E. BRIGGS)

REPRODUCERS LTD., 1 HUTCHINSON LANE - BRIGHOUSE - YORKS

Claremont Works, Old Hill, Stafis. *Phone : BRIGHOUSE 50. Telegrams : ** WHARFDEL."

Cradley Heath 6212/3. Grama : Blectronis, Old Bil
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WORLD'S LARGEST RADIO
COIL MANUFACTURERS

RADIO FREQUENCY INDUCTORS
INTERMEDIATE FREQUENCY
TRANSFORMERS

RADIO FREQUENCY COIL

OKES
MICA COMPRESSION
CONDENSERS
AIR DIELECTRIC CCNDENSERS
MICA MOULDED CCNDENSERS
SICKLES SILVER CAP
CCNDENSERS
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.

"RLAT"

RAYTHEOMN
HEARING AID TUBES

Th.{ fit Inside a delicate ring, they are so
small ; but they are mighty in dependable
erformance for hearing aid apparatus.

fived with low battery drain, RAY- |

on,
TH!’ON Flat hearing aid tubes give quality
perfermance for electrenic nearing aids.

AL INEUN
PRODUCTION CORPORATION
HEARING A|D TUBE DIVISION

Newton, Massachusetts.

o e T

WIRELESS WORLD

e

ALLORY

VIBRATORS

ARE ALWAYE DEPENDABLE,

A=y =1 e
e "\“ - sy
e Py, SRl
. (&) That’s the Point
S of MALLORY
‘ﬁ “Know How”
,-*-""""J

Centacts In a vibrater take a lot of punishment.
They must operate under widely varying
conditions of temperature and must ‘' make
and break ** iS5 times a second. Small

der that alert s think of contacts
first when selecting a vibrator |

Fer over 20 years, Mallory has been industrial
headquarters for every type of electrical
contact, - It has Introduced new contact

positi 000 lved 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 speci-
fications. They give longer life, are subject
to a minimum of erosion and transfer.

Mallory is ready to apply its special vibrator
“ know how ** te your specific applications.

P. R. MALLORY & CO. INC.
INDIANAPOLIS, INDIANA,

Radio and Electronics Division

ALSO
“ MYKROY " CERAMIC -
INSULATING MATERIALS

GENERAL ELECTRONIC
VACUUM CONDENSERS

FOR THE FUTURE

These Manufacturers will help solve your
pest-war problems.

Roﬁlner yeur name now fer full detalls which
will be sent yeu when supply conditiens again
permit.

FRANK
HEAVER

LIMITED

VICTORY
PRODUCTION

TYPE 2600 MIDGET
VARIABLE CONDENSER

HEN the mission of comolete vietory

Is accomplished, General Instrument
will help ** Win the Peace ** by making
the best use of still greater knowledge
and experience in the manufasture of
variable condensers and drives.

THE GENERAL INSTRUMENT
CORPORATION
ELIZABETH, N.J., U.S.A.

TWO-WAY radio
communica-

tion systems, [lke
the plastic-cased
beauty illustrated,
are one of the new developmants leading
industrial designers are thinking of to
speed the work of a busy post-war world.
Applicatt of this pact, plastic-cased
lkie * are ali unlimited.
Naturally, this is only one of shousands
of uses plastics will be put te after she
war, but it will serve to remind yeu that
&olt—war planning s bel dens , . .
urz-Kasch dulan,cn. -nmuon‘ teol-
makers and S .. 4 for
a generstion in plastic planning sad meuld-
ing will help you with yeur preblems.

KURZ-KASCH INC.

Planners end Moulders for she Age of Plossias

ARMY-NAVY “E" WTH STARS Kingsley Road, BIDEFORD,
for Cantinuod Enaclonce In Prodyemon N. Deven DAYTON - OHIO - USA.
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(ﬁ ) 66o Adhesri o /oq‘
Production

simplified
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Solve Your
Assembly Problems

with Lasso pressure sensitive adhesive tape. Printed
with legiblé inscriptions spaced at regular intervals
to suit the particular cable, pipe diameter, or size
of component on to which it is to be applied.
Supplied in various colours to B.S.C. Specification.
Particularly suitable for pre-assembly where un-
skilled labour is used. Enables parts to be instantly
identified.

Supplies of Lasso Tape are
available only for high priority
work owing to restrictions on raw
materials.

Durable, indelible, waterproof, fluid
resistant, heat resistant, fix at any
point, suitable for pre-assembly or after
installation of components.

CABLE ASSEMBLIES LTD. (Subsidiary of Herts Pharmaceuticals Ltd.) BESSEMER ROAD, WELWYN GARDEN CITY

|
ﬁ;tt’an sta}ioné...-,y-,ﬂ?' :

Hermetically sealed A\ T 3y
to resist heat 4 y b
and moisture

She manoeuvres for position
to attack . . . eyes are fixed

on the Commander as he
MOULDED

e §\ ’ ‘
B l b gives the enemy's bearing,
'y Y3 TUBULAR range, course, speed.
He orders the torpedoes
CAPAC|TORS to be fired . . . Once

more Masteradio electrical

Mznrufacmr:d in a wide range of capacities equipment_has helped to
and for working voltages up 10 and including
For high-voltage operation they keep our sea lanes clear.

provide the most effective solution where size
and weight are important considerations and

are designed to operale continuously in ®

extremely arduous conditions of temperature ‘
and humidity. Manufactured in three sizes d ’ e td l o

and supplicd with soldering tags at each end.

or alternatively with one soldering tag and a

T s VIBRATORPACKS

BRITISH INSULATED CABLESLTD.

Head Office * Prescot * Lancashire
A T A T U S e

As supplied to the ADMIRALTY, WAR OFFICE, AIR MINISTRY
POST OFFICE and other GOVERNMENT DEPARTM'ENTS

MASTERADID LTD - VIBRANT WORKS * WATFORD HERTS
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Midgets in size but giants in performance are these U.I.C. Miniature Condensers
' Especially suitable for use in the latest Service type miniature radio transmitters
and receivers, they are efficient and dependable under all climatic conditions.
Made to specification K.11o. Type approved. Full details on request.

UNITED INSULATOR CO. LTD., 12-22, LAYSTALL STREET, LONDON, E.C.1.

Tel : Terminus 7383 (s lines) Grams . Calanel, Smith, London.

THE PJ O NTETETG RS 0 F LO W-10€68S§ CERAMICS
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Listen to the

Jtentorian |

10

Write for characteristics

BASICALLY BETTER
AIR-SPACLED

eVe n bef .
te, B -
€r  ce=AX /Wiy CABLES

WHITELEY ELECTRICAL RADIO

CO. LTD. * MANSEIELD * NOTTS TRANSRADIO LTD. 16 THE HIGHWAY- BEACONSFIELD-4-BUCKS.

gg FYRISITEF AN ‘? 1

l ... L &P will be waiting
to help re-establish
and re-stock. bona-fide

a line from you as to where you hope to

| ONDON: PROVINCIAL FACTORS LTD.

*Wanie House. Aylmer Parade, East Finchley,
Lendon, N2.— Telephone MOUntview 9425/1

Sgles Cencessionalres: S
HOLSUN BATTERIES LIMITED, 137 Victeria St., Londan, S.W.I \
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If your set is on the shelf because of valve  will make all the diﬁ‘eren;e. o
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. |

New Mazda Valves in your old set, M Az D A

whether it is completely out of action or

only showing symptoms of wear and tear, R A D I o V A |.V E S :

I

THE EDISON SWAN ELECTRIC CO. LTD., 155, CHARING CROSS RD., LONDON, W.C.2.

R.M.26.
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are able to aupply immediately from present stock the following first-class and m AV@X
- g PN\ .

brand new RADIO, ELECTRICAL AND TECHNICAL EQUIPMENT. All prices nett
SOUND EQUIPMENT

BATTERY CHARGING EQUIPMENT, comprising 8.T.0. Metal Rectifier for 8-amp.
delivery and i Mains T primary 200/240 v. and secondary
tapped for 6 and 12 v. charging at full 6 amps., the pair £4.19.0 (carr. 2/6). Here
is your opportunity § Suitable Rheoatat, if required (4 ohms 5 amps., 10 ohms
3 amps. or 50 ohma 1.5 amp. Please state which). 25/-. Other ratings of METAL
RECTIFIERS In stock, 12 v. 1.5 amp., 12/6; 12 v. 10 amp., 652/8.

STEP-DOWN MAINS TRANSFORMERS, prim. 200/240 v., sec. 7, 11 and 15 v. at
2 aps., 20/-. Prim. 200/240 v., sec. 22 v. 2 amps., 18/6. Prim. 200/240 v., sec
5, 12 and 17 v. at 6 amps., 49/8.

SLIDING RESISTANCES (additlonal to above), 100 ohims 1 amp., 200 ohins 0.7 amp.,
and 400 ohms 0.5 amp., any one, 25/-. Also 225 ohms 1 amp., 35/-.

STAGE DIMMERS, controlling stated load from full-bright to black-out. With
screw motion and handwheel. 1,000 watts, £6.17.6 ; 1,000 watts, £8.8.0. (We
cannot despatch.)

LONDEX RELAYS. 230 volt A.Q.(2 watt) coll with 3-pole change-over silver contact
switch, 6 amps. at 230 v., 45/s.

MILLIAMMETERS, by prominent London maker. High-grade precision moving
coll instruments. reading 0-1 m.n., the Ideal basis for combined instrument. Flush
mtg., 2} Inch. 52/8. 8} Inch. 67/6.

CENTRALAB VOLUME CONTROLS, useful range. Less switch. 1,000, 3,000,
10,000, 50,000, 100,000 and 500,000 obms, any one. 3711 (45/- doz)). With switch
{few oniy), 250,000 ohms and 1 megohm oniy, 6/- each.

HEAVY DUTY OUTPUT TRANSFORMERS. Handling 25 watts A.C. st high |

fideiity. Tapped prim. and sec. with P.P. and providing 11 ratios from 12/1 to
75/1, finished brackets and terminal panels, weight approx. 10 1bs. - There is no
better O/T. 59/8. (Despatcb 2/-)
VITAVOX 12-lnch P.M. SPEAKERS. Model K12/10, handiing 10 watts. 15 ohms
t,:oﬂ. T:;:’oenl high-flux magnet. The speaker for the high-tidelity enthusiast. £7.
GRAMPIAN MOVING COIL MICROPHONES, in square auspension frame with
mounting boss, £4.17.6. Also small supply of same make Benior model for highest
quality work, Handsome all-plated iostrument with local on-off switch and quick
reiease, £7.15.0. ROTHERMEL PIEZO-CRYSTAL MICROPHONES. The original
and famous D.104 in plated housing with suspension rings and 6ft. screened cable,
£5.5.0. MICROPHONE STANDS, all: chrom. Table, extending, 28/6. Floor,
collapeible, 45/8. Cradle for D.104 only, 8/- extra.
MINIATURE P.C. MICROPHONES (Rothermel). Deaf-aid type 1lin. dia. Insert
type, with no front grille, 29/6.
HEADPHONES. new light-weight model, with headband, 4,000 rams, 21/6 pr.
@.E.C. PROJECTOR SPEAKERS, with 42-lnch. all-metal Horn/and P.M. Unit (15
ohms). 10 watt, £10.5.0. 12 watt (Type A Unit), £12. (Ofarr. 7/6.)
FLECTRIC ARC WELDERS for 6 or 12 v. battery. 1bin. long with generous length
‘i‘l louglh)rubber cable with ellp, two carbon electrodes, 35/~ (8pare electrodes,
- each.,
8.T.C. TOGGLE PRESSES. Double-acting, precise tool for pressing work in many
trades. Both models again in stock. Senlor (1% tons pressure), £30. Minor
(0.8 ton pressure), £23, ex this address.

Please include sufficlent for packing/postage, where not stated.

M.R. SUPPLIES, 68, New Oxford Street, London, W.C.1
(Telephone : MUSeum 2958) '

o-axia[ @al)le

represents the
very latest scien-
tific achievements
applied to High-
Frequency

® Engineerin'g.‘
We shall be pleased to offer a correctly
| designed cable to ‘potential users of
High-Frequency Equipment on receipt
THEne 08 TRIAMRISS of answers to the following questions :
PRIORITY WORK Ay e = iy i

). CHARACTERISTIC 2. CAPACITY 3. IF FOR TRANS-
IMPEDANCE. PER FOOT.  MISSION STATE WAT-
TAGE & FREQUENCY

THE TRIX ELECTRICAL CO.LTD.

1-S. MAPLE PLACE., TOTTENMAM CT. RD.

LONDON. W.I.
Trle MUSEUM: S817  ‘Grams £ Cobles: TRIXADIO.WESDO. LONDON. I TENAPLASLTD., 7 PARK "ANE'LONDON’W"




13

WIRELESS WORLD

May, 1945

T ..h.ﬂm.h&l\du....vﬂc;\,a ¥
T

, e ._\

f » M~}~t\\“\\
\.\\_\ % \\\- \\\\\ h‘-.\-\\ .
C. .\\.\_\\ ‘\.\..\”..\\“\.n\.\\\\“\ \\\\
3 _..x.\a..}&ﬂsw@xw\w\\
o = a ..\.\ s .\:,.M\w‘ \.\xw \.\”\_«.\,\ .\.\M\
Py .\.\\\. loer s ‘\\. ‘o
R S e

- = ~! £y .\\nﬂ\ s\. .\\““\
W27 ..»V\. |

.\.\..v.\”\ \...v,\. .\\w_. 7 ’y
R PPN Y s
VAP .\“W\Mv
b L T

Wy NI

7 e

1

K F 1

3 ) 3 - i

¥ ’ ¢ _.. x i v / : : . L

o e et
X4 o

"o




14 WIRELESS WORLD

.'RAYMART COILS

RD4 low-loss dielectric materlal is used

exclusively in  ‘Raymart’  coils,
4-Pin Price
Type CA. 11 to 25 metres 2/6
w CB. 20to 45 . 26
w CC. 44tol00 ,, 2/9
. CD. B0t 80 2/9
6-Pin S Price
Type CA6. 11 to 25 metres 2/9
w CB6., 20to 45 ,, 2/9
. CC6 4410100 3/-
W CD6. 80to B0 ,, 3/-
w CE6. 110t0250 ,, 3/3

RAYMART COIL FORMERS
4, 6-and 7-pin are also available.
details on request.

RAYMART MICRO-VARIABLE CONDENSERS

Models available : Standard (VCX) ; Midget (MCX)

Series Condensers, etc. Further details and prices
supplied on application.

Please include postage on orders under 5/- in value.

AYMART

] CRAFT A CREED

48 HOLLOWAY HEAD, BIRMIHGHAM 1

Telephone : Mldland 3254 -

Full

st r:mt cms

iy
i

It ymﬁr/a ioclined to the view that your
instruments deserve a case that is
better built and of more sttractive and
functional desiga. or you build equip-
ment that needs precision sheet mets!
work."you will be interested to bave
this catalogue. A penny stamp and the
request on your business letterhead
will bring it you.

HULETH §44

P LLFIED IMAOF LTDC 1124004 MW ORORD, STRTET. 10NDON, WL 1
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~ CELESTION

VALVEHOLDERS
LOUDSPEAKERS

Celestion Limited
Kingston-upon-Thames
Telephone : KINgston 5656-7-8

R. S. Sound Equipment is right out in front.
in reliability, the * Universal Fifteen "
A truly portable
« portable equipment,’’ it operates on any voltage from 200

In design ...

in performance. ..
for example, is in a class by itself.

to 250 AC or DC, and one that you will be as proud to own
as we are to make. Fullest infermation will gladly be sent to

s

R.S. Amplifiers Ltd., 2-4 Highfield Road, Shepperton, Mdx.
Teleph : Walt Thames I019

you on request.

A ‘BUY' WORD IN
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Frequentite is the most suitable material for all high frequency
applications. Ten years ago we introduced the first British-made
low loss ceramic, and consultation with us before finalising the design
of new components is a wise precaution.

STEATITE & PORGELAIN PRODUCTS LTD.

Head Office : Stourport-on-Severn, Worcester. Telephone: Stourpart 111, Telegrams: Steatain, Stourport.

SPr30
p——




THE SCIENTIFIC
VALVE

BRITISH

h——d
-

HARROW

HIvaC IMITED. Greenhill Crescent, Harrow on the Hill. Middx. Phone:

0895
ISt = 4 & = % Isn’t what !

Isn’t a watt !
It’s the c.g.s. unit of energy.

WHAT’S «ERG’?

ERG js the trade mark identify-

 ing a line of products that will

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

ERG RESISTORS LTD. Mﬁﬁaww

1021a, FINCHLEY ROAD, LONDON, N.W.11
PHONE : SPEEDWELL 6967

L
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. A.C. VOLTAGE STABILISER

% Undistorted output % Rapid
| wave, mains
changes.

response to
or load

% Constant output % Constant output
with mains changes from zero to full
of + 159,. load.

* Only one equipment needed to stabilise the
supply to an entire measurements laboratory
or recording installation, etc.

* Standard sizes from 80-1,200 V.A. output.
Write for literature to Dept. W.W.,
WESTINGHOUSE BRAKE & SIGNAL CO., LTD.,
Pew Hill House - Chippenham -  Wilts.

—

wA"“ER SWchH,_.-s
ARE MADE FOR

WALTER

Earls Court Exhibition Buildings, Earls Court, London, S:W 5
FULHAM 6192

—BERRY’S—,

SOUND EQUIPMENT
Jzeak

Personal consultation and advice is freely
given on the combination of equipment
best suited to your particular need. Any
make demonstrated without obligation.

@ 12”7 P.M. SPEAKERS with Ticonal
Pagnets in stork.

R @.,J@[:‘\']ES

OF MORDEN

MORDEN PARK SOUND STUDIOS
London Road e Morden e  Surrey
‘Phone : MiTcham 3668

LONDEX for RELAYS

for A.C. and D.C.

2 VA Coil consump-
tion from 2 to 600
volts and tested to
2000 volts, Aerial
Changeover Relays,
Mercury Relays, Mea-
surlng Relays and
Time Delay Relays.

Multiple contact Ask for leaflet

Relay LF. 205/WwW

LTD

sLave

LR { FO Ay

(SHORT-WAVE) LTD.

A MOST COMPLETE

LIST "W”
of

RADIO & ELECTRONIC
EQUIPMENT

will be sent on receipt of
stamped envelope.

25,HIGH HOLBORN,LONDON,W.C.1

Telephone : HOLborn 6231
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L BEACONS OF RELIABILITY

EDDYSTONE
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P

MANUFACTYRED BY

STRATTON & CO.LTD. coovsrone works BIRMINGHAM.

TELEPHONE: PRIORY 2234 CABLES: 'STRATNOID' BIRMINGHAM.,

LONDON AGENTS . -

WEBBS RADIO. 14, SOHO STREET, OXFORD STREET, LONDON. W, I.

TELEPHONE: CERRARD 2089
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Exide¢ '

IN PARLIAMENT.....

In the House of Commons : |

Mr. EVELYN WALKDEN asked the President of the Board of Trade why
120-volt Exide Batteries which are sold at 11s. 1d. are in short supply and |
other 120-volt batteries of less reliable make, and sold at 15s. 6d., only are
available . . .

Mr. DALTON : Wireless batteries are now in short supply, owing to the
heavy demands of the Services, and it is necessary, therefore, to make use
of the output, although small, of the higher cost producers. Prices are
controlled under the Price of Goods Act, 1939, and those charged for both
classes of battery referred to by my Hon. Friend have been investigated and
approved by the Central Price Regulation Committee.

Mr. WALKDEN : While appreciating what my Right Hon. Friend thas said,
is he not aware that batteries are used largely by people in small homesteads
who cannot understand why good batteries cannot be obtained while there is a |
plentiful supply of inferior ones. . .? |

Mr. DALTON : I am very anxious to get a fair distribution of whatever
supplies there are, but the best batteries are required for the Services in a very
great and increasing quantity . . .

(Extracts from Hansard, Jan. 16)

THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED

GROSVENOR GARDENS HOUSE : LONDON - SWi

w.msc81/45
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As many of the circuits and
apparatus described in these
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making use of them, to satisfy
themselves that thev won
not be infringing patents.

‘Stratosil Sealed’
for EFFICIENCY

Weearite “Stratosil Sealed” Vibrators oper-
ate efficiently and with the utmost reliability

in all situations icrespective of climatic

coaditions.

exclusive to this type of component and
arc available just now only for purposes

directly connected

STRATOSIL

They embody many features

with the war effort.

Sealed UIBRATORS

t—— All steel construction —even
to the rivets — ensuring uni-
form expansion under ex-
tremes of temperature.

™~ Reed driving coil —wound on
a bakelite moulded bobbin to

mect all climatic conditions.

== Metal can, sponge rubber lined
—Acoustically and electrically
shielding the Vibrator.

Driving contact of non.tarnish-
able precious ‘metal- ensuring
starting under the lightest of
pressures and voltages.

Contacts ground almost to
optical limits.

™~ Stack assembly. Mica and
steel only are used.

Base sealed by the WEARITE
STRATOSIL process.

HIGH RD.TOTTENHAM N.IT:
TELEPHONE: TOTTENHANM 3847
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Monthly Commentary

So far, there have been few
Television  adverse criticisms of the Televi-

sion Committee’s Report, sum-
Psychology

marised in this journal last month.
Indeed, it has been the subject of
surprisingly little serious discussion, though several
well-deserved tributes have been paid to the pains-
taking and thorough manner in which the members
have carried out their difficult task. There is much
that is admirable in the Report, but we think it
fails to take into account the psychological reactions
of the average potential viewer, on whose attitude
will ultimately depend the success or failure of
British television. In particular, he has heard so
much of wartime developments that he is unlikely
to be more than lukewarm towards the restarted
pre-war system, especially when there is a promise
of ““better television round the corner.”” There
will be every temptation to delay the installing of
a receiver. Promises that the 4o5-line service will
be retained for a period of years, in parallel with
transmissions of higher definition, will do little to
allay feelings of uncertainty and fears of obso-
lescence. A secondary matter, also largely
psychological, is the size of the television viewing
screen, which was often compared, perhaps sub-
consciously and certainly unjustifiably, with the
larger screen of the cinema.

These and similar questions must be studied
most intensively by all concerned with the future
well-being of television. Most emphatically, the
set-up of our post-war service, which will depend
for its success on the number of patrons it can
attract, cannot be decided on a severely rational
basis of technical standards or programme com-
position. Less tangible factors are of at least equal
importance. For instance, we should try to learn
why so few receivers were sold between 1936 and
(The generally accepted figure is only
18,500). Many reasons have been given; at
present one guess seems almost as good as another.
Fear of obsolescence was undoubtedly one cause.
““ Television is still in its infancy ; it is certain to
become better and cheaper before long.”” Again,
it is doubtful if television was publicised to the
best advantage ; did all those millions to whom the

-

’

service was in fact available fully realise that it
was a practical possibility for them ?

Wireless World has always urged the need for
re-establishing television with the least possible
delay, and inclines more strongly than ever to the
view that a new start should be made with a stan-
dard of definition involving no radical departure
from well-tried technique, either in transmission or
receiver design. But, within that limitation, defi-
nition should be the highest that can be achieved.
Let us concentrate on that, without too many
problematical ‘‘ 1,000-line "’ distractions.

Elsewhere in this issue a contributor examines
the Report in detail, and rejects the re-establish-
ment of the 405-line pre-war service as anything
but a temporary measure. We hope that readers
will give us their view on this important matter.

+ + +

During, the war all specialised
The Technical journals have suffered . under
severe restrictions, particularly in
the way of paper rationing. Sup-
plies of paper have been cut to
one-fifth of pre-war consumption, and quality has
deteriorated seriously. Believing that the time has
now come when we can perform an essential social
function in paving the way for post-war recon-
struction, the Council of the Trade and Technical
Press, representing more than 200 journals, has
presented a joint case to the authorities. This
is in the form of a Memorandum, drawn up by the
Council under the chairmanship of Roland E.
Dangerfield, pleading for immediate relaxation of
the main handicaps under which we have laboured.
It is pointed out that the specialised Press serves
as a forum for discussion of post-war problems by
industrialists and technicians, many of whom have
lost touch, during the war years, with their normal
peacetime activities. In order that the diverse
interests of readers can be treated adequately, and
the case of British industry can be worthily pre-
sented both at home and abroad, we need more
and better paper and printing facilities. In addi-
tion, the authorities are urged to release informa-
tion on wartime technical developments at the
earliest possible moment that security will allow.

Press
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TELEVISION COMMITTEE'S REPORT

Are They Flogging a Dead

O one can read the Report
of the Television Commit-
tee* - without being im-
pressed by two things. The first
of these is the amount of hard
work done by Lord Hankey and
his fellow members, both in the
examination of witnesses and in
coming to the conclusions which
the Report embodies. The second
is the complete sincerity of the
Report : it represents the reasoned
beliefs of a body of men who have
devoted themselves unselfishly
and untiringly to the task which
was assigned to them. But no
committee, whatever the subject
of its enquiry and whatever its
terms of reference, can expect
that its findings and recommenda-
tions will meet with a hundred per
cent. agreement when they are
published. As one who has the
future of British television very
much at heart, I confess that I am
uneasy about the present Report,
and.I find that my misgivings are
shared by a good many of those
with whom I have discussed it.

The Withesses

To begin with, I cannot help
feeling that Lord Hankey’s com-
mittee made one cardinal error in
selecting the witnesses whom they
examined. These witnesses con-
sisted (Report, Appendix 1, p. 22)
of representatives of the following
organisations: the General Elec-
tric Company, the Marconi-E. M.I.
Television Company, Scophony
Limited, Standard Telephones
and Cables, the Board of Trade,
the B.B.C., the British Film Pro-
ducers’ Association, the Ministry
of Education, the Radio Industry
‘Council, and the Cinema Renters’,
Exhibitors’ and Producers’ Joint
Committee. The only other wit-
ness was J. L. Baird. Ina word,
the witnesses consisted entirely of
‘“ transmitters *’ rather than “‘ re-
ceivers,’”’ if I may so put it. All
were interested in the manufac-
ture of televisors, in the market-
ing of televisors, or in what could
be put over by television. No
one appears to have been called

¢ «“ Report of the Teievision Committee, 1943’":
H.M. Stationery Office, 1945. 6d.

By R. W. HALLOWS,
M.A., AM.LEE.

by the Committee to give them
the view of the buyer—the owner
or would-be owner of the tele-
vision receiver—the experiences of
those who had such apparatus in
their homes before the war or the
feelings of the amateur enthusiast
who is interested in both the tech-
nical and the entertainment as-
pects of television. And by not
examining witnesses of these kinds
the Committee were, I believe, led
to form certain decisions which
might have the effect of retarding
very seriously the development of
television in this country when
the war is over.

Fortunately, however, the con-
clusions and recommendations
contained in the Report are not
final: the Committee is emphatic
that a new advisory committee
should be appointed by the Gov-
ernment and that this body should
have a very large say in all mat-
ters affecting television in post-
war days. The advisory com-
mittee, one gathers, will not
be bound hand and foot by the
Hankey Committee’s recommen-
dations. There is, therefore, still
time for the adoption of a policy
which will lead to rapid progress
and to Britain’s retention of the
lead in the television field. I am
convinced that the reverse of both
these things would be inevitable
were the recommendations of the
Report carried out as they stand.

A Poor Start

Let us see first of all what
reasons the Committee accepts for
television’s failure to become a
popular hobby in the years be-
fore the war. If those reasons are
the right ones, well and good:
once you really know why a
promising thing does not achieve
success at first you are well on the
way to making a success of it
eventually, for you understand
what to do and what to avoid in
the future. But are the reasons
given in the Report the real
reasons why in its first 2} years

Horse ?

television crawled into popular
favour instead of advancing at the
expected gallop? Here they are:
‘“By 1939 the service had
reached a high standard, the
programme technique had made
great progress, and the result
was a service of considerabie
entertainment value. The num-
ber of television receivers in

use by the public did not, how--

ever, rise appreciably above

20,000. This was ascribed

inter alia to the cost of the sets

(£20 to £75), the belief that the

price would soon fall and the

fear of obsolescence. The re-
striction of the service to the

London area no doubt gave rise

to the impression that the ser-

vice was still in the experi-
mental stage. Nevertheless the
demand for the extension of the
television service to the pro-
vinces became insistent. It was
urged in Parliament, in the

Press, and by the Radio Indus-

oy’

There is also a mention of the
fact that ‘‘ a considerable number
of complaints were made of elec-
trical interference with the recep-
tion of pre-war television pro-
grammes.’’?

Fear of Obsolescence

I accept without question that
20,000 television receivers had left
the factories, but I fancy that the
number actually in private owner-
ship was a good deal below that
figure when the war broke out.
And emphatically I do not believe
that the price of f20-£75 had
much to do with it. The area
covered by the Alexandra Palace
transmissions contains, one under-
stands, between a quarter and a
third of the entire population of
England and Wales ; no one would
suggest that less than 20,000 radio
receiving sets and radiograms at
prices of f£zo upwards were sold
there in 1937, 1938 and 1939. And
many of the quite moderately
priced television receivers were
also ‘‘all-wave’’ radio receivers
or even radiograms as well. If
people believed before the war
that the prices of televisors would
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soon fall, they still have that be-
lief, for it has been fostered (if I
may say so without offence to my
many good friends in the wireless
industry) by the pronouncements
of prominent members of the in-
dustry itself, and so far as one can
see there is nothing to prevent
them from holding it indefinitely!
Nor can I accept fear of obsoles-
cence or any feeling that transmis-
sions were still experimental as
root causes of the public’s slow-
ness to invest in television re-
ceivers. There certainly was a
very definite demand for the ex-
tension of the Alexandra Palace
service to the provinces, and that
could hardly have been so strong
had there been widespread appre-
hension of this kind.

This much I can say: I have
talked television certainty with
scores and probably with hun-
dreds of people of all kinds and
very few indeed of those who did
not possess television receivers
gave any of the reasons accepted
by the Committee. =~ What they
did tell me was that they were not
satisfied that the pre-war service
“was providing adequate entertain-
ment, save on occasions when
there. was some big sporting or

Wireless World

nary radio sets and radiograms.
With the programme side of
television [ dealt at some length
in the columns of Wireless World
last year.®* The point I made then
was that we knew now how to
televise, but had not yet dis-
covered what to televise in order
to provide good entertainment
day in, -day out. Some sugges-
tions were made which the powers
that be may or may not regard as
being of value. The means of
allaying the not unnatural fear of
the cost of ‘‘retubing’’ a tele-
vision receiver or of revalving
apparatus containing a large
number of valves rests with the
industry, May I emphasise the
fact that people are not nearly so
frightened of a fairly high initial
outlay as of the possibility of
having to spend on replacements
at a later date more than the in-
strument is then worth?

Size of Screen

A very important reason that
has deterred listeners from be-
coming viewers is their dislike of
the small screen. Many who
have discussed the matter with
me have drawn comparisons be-
tween the televisor and the home

A very important reason that has deterred listeners from becoming
viewers is their dislike of the small screen.”’

i’, news event to broadcast ; that the

viewing screen was too small for
their liking ; that they were appre-
hensive of the possibly staggering
cost of CRT and valve replace-
ments and that, on the whole,
they did not feel that they were
missing much by sticking to ordi-

cinematograph. The latter, they
say, is fine. A whole roomful of
people can watch the moving pic-
tures in comfort; you don’t have
to peer ; there is no need to sit or
stand tightly packed right oppo-
site the middle of the screen. In
fact, given a television viewing
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screen, say, 30 inches by 20, and
definition approaching that of the
home movie projector, there
would be enthusiasm where there
is now lukewarmness or even anti-
pathy.

Now, 4o05-line television may
be reproduced on big screens, as
it was before the war by the Sco-
phony process, but, the bigger the
screen, the more obvious are the
shortcomings due to poor defini-
tion, That fact was recognised
by the Committee, who regarded
405-line transmission as suitable
for a picture no bigger than
8in. x 10in.* Yet this same Com-
mittee recommends the extension
of the 405-line system to six pro-
vincial centres after the war® at a
capital cost of 14 million pounds.®
It recommends that an improved
system, of possibly 1,000 lines, be
introduced as soon as possible,
and - that for some considerable
time the new and the old systems
should run side by side.’

Second Best

What is the point of extending
the 4o05-line system to the pro-
vinces if something better is to be
introduced at no distant date?
Is not the spending of a million
and a half of good money on such
a scheme something very like
sheer waste? Why should people
in the provinces rush to buy 405-
line television receivers when the
millions in the London service
area would not do so? Even
though they have the assurance
that the 405-line transmissions
will be continued for years after
the arrival of the improved sys-
tem, will there be any real in-
ducement to people to buy such
sets?. I think not, for very few
are content to have something
that is notoriously a poor second-
best. My own belief is that,
were the money spent and the
six extensions made, the result
would be a ghastly flop ; would-be
purchasers. would wait for the
new and better system, particu-
larly if their dreams of ever-fall-
ing prices led them to believe that
the 1,000-line television receiver
of the not-far-distant future
would cost no more (perhaps even
less!] than the 4o05-line instru-
ment then offered.

And there is something else to
be considered. Again and again
in the Report the Committee
stresses the importance of Britain
retaining the world lead in the
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field of television. What will the
rest of the world think of us if,
after the war, we expend money,
materials and
technical ability
in making
nation-wide an
admittedly in-
ferior television
system? By the
time that the
projected six
provincial
centres were

¢ Television and
the cinema are
likely to be closely
bound together in
the future.’’ This
illustration is re-
produced from a
photograph taken
on Feb. 23, 1939,
when two cinemas
at Marble Arch,
London, showed
B.B.C.’s television
broadcast of the
Boon - Danahar
boxing match.

erected we should almost cer-
tainly have in being not the best
but the worst television system
of the great countries. The Com-
mittee is fully alive to the impor-
tance of our building up a great
export trade in television gear;®
how can we hope to do anything
of the kind if other countries be-
lieve—as believe they will, no
matter what we say about the
future—that we have pinned our
faith to 405 lines?

Surely, by far the sounder
course would be to regard our
pre-war 405-line system as obso-
lescent, if not, indeed, obsolete,
and to decide firmly to spend no
more money in developing it.
The Alexandra Palace station
must certainly be brought back
into action at the earliest pos-
sible moment after the end of the
war. By so doing we shall keep
faith with those who now own
television receivers, and we shall
give the entertainments depart-
ments of the B.B.C. full oppor-
tunities of developing the new
lines of vision broadcasting that
are essential to ultimate success.
Meantime, let all the money and

1
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all the technical brain power that
can be made available be devoted
to research and to the rapid de-
velopment of high-definition tele-

vision. As soon as a system has
been approved, let the first high-
definition station (to work on the
standard to be finally adopted)
be erected at Birmingham or
some other chosen provincial
centre. London had the first tele-
vision service; it is the turn of the
provinces to be first with high
definition. =~ The new London
station must be one of the earliest
erected after this on account of
the vast population of the area
served by it. The moment this
station is working satisfactorily,
the 405-line system should be
scrapped, lock, stock and barrel.

If we devote our money and
energy to a first-rate system and
do not squander either on what
is already out of date, the new
television service might well come
into being far sooner than the
compilers of the Report envisage.
There would then be no doubt
about our retaining our lead and
export prospects should be good.

Lastly, the Report recognises
that television and the cinema are
likely to be closely bound to-
gether in the future.® I have long
held this view, and first put it
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forward some years ago in Wire-
less World.'> That partnership
can never come properly into
being with a 405-line system.
When it does come its conse-
quences are likely to be so impor-
tant that we should do all that
we can to hasten the day.

From almost every point of
view, then, it behoves us to cease
as soon as may be from flogging
the almost dead horse of 4o05-line
television and to put our money
on an altogether better and very
much alive animal, which will
prove a winner, surely.
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HEADS OR HANDS ?

T a recent discussion meeting of
the Radio Section of the In-
stitution of Electrical Engineers on
apprenticeship and training, the
opinion was expressed that the ‘‘in-
coherent growth and newness’’' of
radio precluded attempts to estab-
lish as yet any rigidly defined
methods of training or grading of
technical workers. Many speakers
stressed the point that the industry
has depended largely on ex-
amateurs, and the present tendency
of the industry to discourage the
amateur was criticised as unwise.
It was widely thought that far too
much stress has been laid in the past
on the need for specialised training
in ‘‘craftsmanship’’; that term, as
generally understood, tended to
emphasise the need for a degree of
manual dexterity that did- not in
fact exist in tKe radio industry,
except in rather exceptional cases.
In most radio production work there
was little scope for craftsmen with
a specifically radio training. ,In
general, ‘‘ heads were more impor-
tant than hands.’’ One speaker con-
tended that a purely radio training

0

.might even be inimical to the in-

terests of the manual worker, as it
would narrow his field of employ-
ment.

Much sympathetic consideration
was shown for the difficulties of re-
cruits to radio, which was thought
to attract an extremely good type of
entrant. Most speakers urged that
young entrants should have every
opportunity to change from one
grade to another, according to their
abilities. It was emphatically stated
that the student-apprentice should
not be expected to undergo voca-
tional training outside normal work-
ing hours.
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FREQUENCY ALLOCATION

Needs of Long-distance Communication - Services

radio-frequency  channels

for various communication
purposes, excluding any effects
brought about by the war, was
settled by the International Con-
ference at Cairo in 1938. The re-
vised regulations there drawn up
and agreed to by the representa-
tives of sixty-five nations, pro-
vided for the allocation of radio
frequencies over the whole spec-
trum from 10 kc/s to z00 Mc/s.
This range of frequencies covered
not only the needs of radio com-
munication but also other appli-
cations, such as navigational aids
and radio meteorological sound-
ings, that had already attained a

2 I “HE present allocation of

certain stage of practical develop- -

ment.  The present article is
limited to a discussion of the needs
of radio communication over dis-
tances of 500 miles and upwards,
as they would appear to be in the
immediate post-war period.

For communication over these
distances the appropriate fre-
quency bands would appear to be
broadly 10 to 300 kc/s and 3 to
30 Mc/s. While it is known that
signals on frequencies outside
these bands are on occasions re-
ceived at distances in excess of
1,000 miles at specially favourable
times or seasons, these conditions
cannot be considered as suitable
for the operation of a communi-
cation service at a usefully high
load factor. In particular, the
intermediate region from 300 to
3,000 kc/s is uneconomical for
ranges exceeding 1,000 miles,
since the attenuation of the
ground waves and the absorption
of the ionospheric waves are both
detrimental to reliable communica-
tion over such distances.

The justification for selecting

<~ the above frequency bands is

i *=~"based upon the present state of

our knowledge of the propagation
of radio waves around the sur-
face of the earth and through the
ionosphere.  This knowledge is
now considerably in advance of
that available when the current
distribution of frequencies was
drawn up by the Conference at

By R. L. SMITH-ROSE,

D.Ssc, Ph.D., D.I.C., AR.CS., M.IEE.,
F.IRE.

(National Physical Laboratory)

Cairo in 1938, and it is to be ex-
pected that any revision of the
allocations will have due regard to
the known suitability of the vari-
ous frequencies from a wave pro-
pagation staridpoint.

Frequencies between 10 and
300kc/s.—At the low frequency
end of the first band (10-300 kc/s),
the experience gained with the
operation of a station such as
Rugby on a frequency of 16 kc/s
has shown that only by using i
low frequency of this order can a
virtually continuous telegraphic
service, necessarily of a broadcast
nature, be maintained with ships
and other receiving stations in all
parts of the world. The opinion
expressed at a meeting* of the
Institution of Electrical Engineers
in 1926, that no more super-high
power stations would be built for
long-distance communication has
proved wrong. Thus there is justi-
fication for continuing the use of
the band 10 to 100 kc/s for fixed
stations erected for the purpose
of maintaining communication in
various directions at ranges from
500 miles and upwards. The upper
end of this band and continuing
up to about 300 kc/s is usefully
confined to those services operat-
ing entirely over sea, such as from
coastal stations to ships and air-
craft, since in this way the maxi-
mum use can be made of the re-
liable ground-wave range. While
at least one radio-telephone ser-
vice has been operated success-
fully on a carrier frequency near
60 kc/s, it is perhaps relevant to
enquire whether the frequency
band, about 3 kc/s wide, required
for such a service could not be
more usefully and economically
employed for high-speed tele-
graphic purposes.

® Journalof the .E.E. 1926, Vol. 64, p. 710,

Frequencies between 3 and
30 Mc/s: Ionospheric Conditions.
—When we turn to the second
frequency band of 3 to 30 Mc/s
it is by no means such a simple
matter to suggest allocations ; but
it is suggested that it will be use-
ful to take note of the conditions
imposed by the ionosphere on the
possibility or otherwise of main-
taining virtually continuous com-
munication conditions over the
assigned path, and then compare
the results of such a study with
the experience obtained in the
operation of long-distance radio
trafic routes during the last
decade or so. The results ob-
tained from measurements of the
reflection of waves from the iono-
sphere reveal several facts of
which it is essential to take
actount in planning the fre-
quencies necessary for communi-
cation over various distances and
at various times and seasons.

The highest frequency at which
waves are reflected from the iono-
sphere over a particular path
varies in a ratio of between two
and three to one from day to
night in the winter, and in a some-
what smaller ratio in the summer,
The change in frequency from
maximum to minimum of the sun-
spot cycle, some five to six years,
is also about two to one, all other
conditions remaining the same.

Apart from the fact that waves
in this high frequency band are
transmitted efficiently through the
ionosphere, a feature which is of
great practical importance in
radio communication is that the
wavelengths involved (10 to 100
metres) are very suitable for the
use of highly directive antenna
array systems, which both reduce
the signal interference conditions
and improve the overall efficiency
of the communication circuits.

For a given distance, geographi-
cal location and time of transmis-
sion, there is a maximum fre-
quency above which it is in gen-
eral not possible to sustain com-
munication, however much power
is available at the sending end.
As the frequency is reduced below



136

Frequency Allocation—

telegraphy and telephony, and it
is perhaps not entirely a technical
matter to decide the order of
priority of these types of radio
communication. Thus, in con-
sidering communication between
this country and one of the
Dominions, a certain range of fre-
quencies will be available in prac-
tice; some of which are more
favourable than others. It is a
conceivable decision that the
national interests would be best
served by giving broadcasting
pride of place, and so allocating to
this particular service the highest,
and therefore most efficient, fre-
quency ‘channel available. There
may, however, be other views
which demand that high-speed
telegraphic communication is the
most important service to safe-
guard. Alternatively, there may
be a case, in the future, for giving
special consideration to the needs
of facsimile transmission as one
of the most effective means of
communicating special printed
material and pictures. These are
all matters involving questions of
policy as well as technique; and
it is to be noted that they are
under active discussion at the
present time in America by the
Federal Communications Commis-
sion, the body responsible for
frequency allocation in U.S.A.

Conclusions.—In conclusion, it
may be said that the foregoing
remarks amount briefly to a pro-
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posal that careful and adequate
use should be made of our present
scientific knowledge of radio wave
propagation as part of the founda-
tion upon which to base a revised
scheme of frequency allocation for
long-distance radio communica-
tion of all types. This knowledge
should naturally be used in a
complementary manner to the
results of the experience of all
those who are, and have been, re-
sponsible for the practical design
and operation of such communica-
tion circuits, and who will un-
doubtedly have already formed
certain opinions as to the efficacy
and limitations of the present dis-
tribution of radio frequencies on
the basis agreed to over six
years ago. That much practical

material of the requisite type is
already available was illustrated

MAN POWER.
The American Sig-
nal Corps transmit-
ter-receiver, the
SCR 694, which is
used in forward
areas, being trans-
ported as a three-
man pack. On the
move it draws its
power from batter-
ies, but under static
conditions from a
hand generator as
shown in the lower
photograph
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by the article published in
Wireless World for August, 1944,
by J. A. Smale, in which a few
excellent examples were given of
some of the existing possibilities
of world-wide communication,
and of the steps that are taken to
counteract the vagaries of the
ionosphere.

RADIO AND REHOUSING

N the report of the Committee con-
vened by the LLE.E. to stuay
electrical installations in relation to
post-war building, wiring for tele-
communication services of all kinds
is dealt with. It is proposed that
each house should be provided with
a duct through the foundations for
telephone, wire broadcasting or
““wired television '’ if the latter is
introduced at some future date. It
is also recommended that a fixture

for an outdoor aerial be provided,
normally at the back of the dwelling
and that an internally glazed
porcelain lead-in tube should be
cemented into the wall with a slope
downwards towards the outside.

The provision of- continuous wall
ducts in the skirting or a deeply
grooved picture rail is suggested to
house internal telecommunication
wiring, including extension loud-
speaker leads.

Telecommunication problems in
larger buildings such as blocks of
flats and hospitals are also dealt
with. The report is published by
H.M. Statignery Office and the title
is Post-War Building Studies No.
11, Electrical Installations.
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ARMY SET-Type 76

Crystal Control of Operation between 2 and 12 Mc/s
on Pre-selected Spot Frequencies -

HIS transmitter is intended
primarily for use by Com-
mando formations working

in advance of the main forces,
sometimes in semi-isolation and
nearly always under very difficult
campaigning conditions.  Stark
simplicity .and ruggedness are,
therefore, the key-notes of its
design, there being no place for
unnecessary frills and elabora-
tions.

From the circuit diagram it
will be seen that two valves only
are employed ;
oscillator whilst the main func-
tion of the other is that of a
power-amplifier. Both valves are
tetrodes with characteristics some-
what similar to the well-known
American 807.

The crystal oscillator, Vi, is a
modified form of the Pierce circuit,
which, having the advantage that
no tuning controls are required,
admirably suits the purpose of
this set. Change in frequency is
effected simply by changing the
crystal, six of which are included,

one is a crystal’

the desired one being selected by
the switch Sr.

Grid bias for Vi is provided
partly by the cathode resistor
R2, and partly by the grid leak R1.
As the voltage produced by the
latter is dependent upon the
amplitude of the oscillations,
which are in turn governed by
the activity of the particular
crystal in use a reasonably con-
stant output is obtained at all
frequencies.

PA Circuit

As the transmitter is intended
for operation on predetermined
spot frequencies within a band of
2 to 12 Mc/s it seems almost
certain that the second stage,
V2, will sometimes be operating
as a straightforward power ampli-
fier and sometimes as a combined

The various switches and tuning
controls on the Army set Type 76
can be located by the lettering,
which is the same as that used in
the theoretical circuit diagram.

frequency doubler and output
stage. This is based on the
assumption that it is most un
likely crystals having a funda-
mental  oscillation  frequency
higher than about 6 Mc/s would
be used in a set of this kind.
There being no tuned circuits
in either the oscillator stage or
the input to V2, the mode of
operation must be governed solely
by the frequency to which the
anode circuit of V2 is tuned.
This comprises the variable con-
denser Cg and either the induct-
ance L1 or L3. It is thus possible
to obtain at least two transmission
frequencies from any one crystal
having a fundamental frequency
between 2 and 6 Mc/s, merely
by tuning the PA circuit either to
the fundamental frequency of the
crystal or to its second harmonic.
As the RF output from the
Pierce oscillator is generally rather
small it is very doubtful if third-
harmonic operation would be
worth-while. Some twelve trans-
mission frequencies will therefore

TUNING INDICATOR
SWITCH

$5

POWER SUPPLY
SOCKET —

Sk 18&2

S$2—
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SWITCH

S

KEY SOCKET
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P

AERIAL
AMMETER

A

AERIAL TUNING
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RANGE SWITCH
S4
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be available with the six crystals

for which provision is made.
Biasing arrangements for the

PA stage are similar to thosé of

Vi: R8 provides the minimum

grid bias and Rjs the additional
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range switch S4 make the afore-
mentioned inductance changes, at
the same time short-circuiting
and earthing the idle part of L1
or L3 as required. Section (c)
performs the somewhat unusual
function of joining the lead from

%Rli
b3
A

Chi

RI .'.LC3
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until the transmission is ter-

minated. Obviously, the receiver
has to be disconnected from the
aerial during actual transmission
periods and this is effected by the
keying relay.
‘“ down

With the key
contacts 3 and 4 are

[N} AERIAL

TERMINAL
]2 4| 5 Pl @
Sk t
e KEYING
\_ aLLPo [F==3 RELAY
=
e 2 —'o\_.f~ ! 3
Sk2 STAND BY SNORMAL A O o-sJ
"2, ] 52 53 /
~4[~Sk3
h-—o‘ 3 5=PIN JI
TWIN POWER SOCKET . ) A
SUPPLY SOCKEY AT =

Complete theoretical circuit diagram of the CW transmitter—Army Set Type 76.

For the sake of clearness, only

one of the six crystals connected to switch S1 is included. Relay contacts are shown in the key “up '’ position.

bias needed for Class “ C ” amplifi-
cation or for harmonic generation,
as the case may be. Resistors
R3, R6 and Ry are anti-parasitic
resistances.

As already stated the tuned
anode circuit for V2 consists
of the variable condenser Cg and
the inductance L1 or L3. Actually
either a portion only or the whole
of L1 is used, depending on the
setting of the range switch Sg4.
This is a four-pole three-way
switch and its three positions
enables Cg to cover the following
frequency bands :—

2—3.5, 3.5—6, 6—12 Mc/s.

The PA circuit is shunt-fed
through the choke Ch3 and con-
denser C8.

Sections (a), (b)) and (d) of the

the aerial terminal on the receiver,
which comes in through the relay
contacts 3, 4 and 5, to tappings
on L1 or L3.

“Break-in"’ Operation

This serves a two-fold purpose.
In the first case, it ensures that
the input circuit of the receiver is
always correctly matched to an
aerial tuned to the particular
band of frequencies in use and,
secondly, it enables the receiver to
be operated continuously, so per-
mitting reception of any incoming
signals during the keying inter-
vals. This system is known as
‘“ break-in *’ operation, as the
distant station can immediately
ask for a repeat of any part of the
message without having to wait

made and the receiver aerial is
earthed. In the key ‘‘ up " posi-
tion relay contact 4 makes with
contact 5 and the receiver is then
connected to the aerial via the
PA anode circuit, the condenser
Cio and matching coil Ls.

Coils L2 and L4, in conjunction
with the lamp Pr and a spring-
loaded press switch Ss, together
form a visual tuning indicator
for use when adjusting the PA
circuit. Switch S5 not only
completes the indicator circuit
when required but it also short-
circuits the key contacts, thus
starting up the transmitter. Cor-
rect tuning of the PA circuit is
indicated by maximum brilliance
of the lamp P1. Having tuned
this circuit the aerial circuit is
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then adjusted for maximum cur-
rent in the aerial as indicated by
the aerial ammeter A.

Simplicity of Operation

From the foregoing it will be
seen that there are two main
tuning controls only, namely Cog
and Ls. Subsidiary adjustments,
such as changing crystals and
selecting the required frequency
band, are made by switches S1
and S4.

There are two other switches
shown on the circuit diagram
the functions of which may
appear a ‘little obscure. Switch
S3, a single-pole make-and-break
type and marked ' stand-by”
in the open position and ‘‘ normal”’
in the closed position, is used to
start up the rotary transformer
in the power supply unit as a
preliminary to actual transmis-
sion. While receiving, this switch
would be put to “ stand-by,”
thereby conserving the LT cur-
rent; the HT generator consumes
only about 24 amps at 12 volts
when running light.

The switch Sz is the main
on-off switch and merely makes
or breaks the LT supply from
the battery.

With S3 at “ stand-by ” and
S2 “on” LT current is supplied
to the valve filaments only, the
two valves together consuming
0.9 ampere at 12 volts. The total
consumption of the set when
transmitting is, about 8 amps,
but this load is applied only
during the actual periods when
the key is down.

Interconnection between trans-
mitter and power unit is made

Wireless World

but there is a very good reason
for it. Whilst being normally
a battery-operated transmitter
this type of power supply is not
the most convenient for fixed
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Circuit diagrams of the alter-
native power units are reproduce
here in order that the wvarious
leads connected to the 4- and
5-pin sockets on the transmitter

Theoretical cir-

4=PIN

. PLUG

cuit of the T3
battery - opera-

ted power unit e W

type No. 18.

LT AOTARY
12¥] TRANSFORMER [SCO

OTA HT

(+]

station operation, so that if an
AC supply is available advantage
can be taken of it for operating
the set. All. that is necessary
is to replace the rotary trans-
former power supply unit by
one incorporating a-suitable trans-
former and rectifier.

Switches S1 and S2 still serve
the same function as formerly,
but they do so in a different

manner. The same applies to
the power supply socket. This
incidentally consists .of two

similar sockets assembled in tan-
dem, one facing outwards fiom
the front panel and the other
facing inwards. Interconnection
is made as shown with S2. incor-
porated in the lead connecting
the No. 3 sockets on each unit.
Now when battery operation is
desired the LT accumulator is
connected to sockets 1 and 4,
the, latter being the negative.
With an AC supply power is fed
into sockets 2 and 3, so whichever
form of supply is used Sz always
breaks the circuit when ‘‘ open.”
The AC supply unit would have
a twin cable for power instead of

I

AN ey
iV
= .
4-piN | Circuit diagram
PLUG " of the rectifier
o' o supply unit No.
230v 550V i K
o, .o+ 5 O 14 for usgwhere
LY AC mains are
s50v available.
S=PIN

PLUG

by means of two cables, one a
five-way and the other a single
conductor. This may appear
unnecessarily complicated in an
otherwise strictly austere set,

the single conductor which suffices
for the battery unit. Thus no
damage will be done if the supply
is changed without first fitting
the appropriate power unit.

can be traced through to their
several destinations. The power
unit, whether battery or mains
operated,- is housed with the
transmitter in a stout metal case
measuring 12}in. x 12in. x 8}in.
and weighs 30 1b. with the former,
and 33 Ib. with the latter, supply
unit in situ. The RF power
output is given as 20 watts.

As the full load consumption
of the transmitter is about 9o
watts at 12 volts fairly frequent
recharging of the battery is neces-
sary and in the field this is catered
for by a very compact self-
contained petrol-electric charging
set, the hollow bedplate of which
forms a fuel tank.

The receiver generally used
with this transmitter is the type
R109A, an eight-valve superhet
with waveband switching, a built-
in loudspeaker, provision for using
telephones, and powered by a
vibrator supply unit. AVC is not
included, as the set is intended
for CW reception only. Coverage
is 2 to 12 Mc/s in two ranges.

OUR COVER

HE illustration on this month’s
cover is of the Army’s Type 76
transmitter, described ‘above, and
its companion receiver R109A,
photographed under battle condi-
tions on the Western Front. It is
interesting to recall that the 76 set
was the Arnhem men'’s last link with
this country.

“ CLASSIFICATION OF COPPER
AND COPPER ALLOYS”

HIS recent publication, issued by
the Copper Development Associa-
tion, 9, Bilton Road, Rugby, contains
in tabular form a vast amount of in-
formation on the chemical and physical
properties of the commoner copper-base
materials in commercial use, including
electrical conductors.
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VALVE VECTORS

Relationship Between Input and Output AC Voltages
and Currents and the DC Supply

ANY students have no clear
mental picture of the
vector relationship be-

tween the input and output

voltages and currents of a valve.

Attempts, made by various
writers* to remedy this have not,
in the author’s opinion, proved
entirely successful because they
appear either to violate Ohm's
law or to ignore the DC conditions
in the output circuit. It is
possible to represent the actual
as well as the equivalent generated
AC voltages and currents on the
vector diagram, .and this short

Fig. 1. Valve amplifier with
resistive anode load.

article is offered as a solution to
the impasse in which many stu-
dents, and some teachers, find
themselves when dealing with the
problem. '

The most important fact to
grasp is that the grid input AC
voltage and the voltage generated
by the generator imagined to
exist inside the valve- are 180°
out of phase ; this is true whether
the anode load is resistive or
reactive.- Many writers create
difficulties for themselves and
their readers by stating that the
grid input AC wvoltage and the
anode current are in phase with
each other, whereas in actual
fact the phase of the two vectors
is determined by the anode out-
put load conditions.

Let us consider the simplest

* “The Phase Convention of Currents and
Voltages in Valve Circuits,” Editorial, Wireles
Engineer, March 1940, p. 95. Correspondence
D. A. Bel), ibid, April 1940, p. 165.

By K. R. STURLEY,
Ph.D., B.Sc., AM.LEE.

valve amplifier having a resistance
anode load and a grid input AC
voltage E,, as shown in Fig. 1.
Assuming the valve to be repre-
sented by a constant voltage AC
generator of pE,; volts and internal
resistance R,, where pu is the
amplification factor of the valve

(b)
Fig. 2. (a) Equivalent circuit of
Fig. 1 with the valve as a constant
voltage AC generator. (b) Vector
relationships of voltage and cur-
rent for the equivalent circuit (a).

and R, its slope resistance, the
equivalent AC circuit is that of
Iiig. 2(a). The voltage and cur-
rent vectors are as shown in
Tig. 2(b). * The current 1’, is the

E
+

Eppr—————————————

Ep-IoRo

AC anode current produced by the
generated voltage pE, and must
not be confused with the actual
AC change, 1,, superimposed upon
the DC current I taken from the
HT source, E,, by the valve.
Neither Fig. 2(a) nor Fig. 2(b)
take into account the fact that the
valve is actually controlling power
derived from the DC voltage source,
and Fig. 3 is drawn to include this
feature.  Arrows indicate the
directions in which the voltages
and currents are acting. Points
A and K correspond to the anode
and cathode respectively and
should be considered in relation

Fig. 3. Equivalent circuit for the
valve amplifier of Fig. 1 including
the DC voltages and currents.

to Fig. 1. The generated AC
output voltage and current vectors
are unaffected by the inclusion of
the DC voltage E, and the DC
anode current I,. The actual
voltage at the anode of the valve

1
+

TIME  —==b=

(a)

TIME —»

(b)

Fig. 4. (a) Voltage/time relationships ; (b) current/time relationships for
the valve amplifier.

~
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consists of the sum of the DC and
AC voltage components, since the
voltage E, developed across R,
by the generated current I’, during
its positive cycle is in the same

Fig. 5. Tuned anode oscillator.

direction as the DC:voltage E,.
The DC anode voltage is E, —
IR, so that the actual anode
voltage is

Exk = (Eh - IoRo) + Eo =

(Eh - IDRO) + I’DRD

The voltage time relationships
are therefore as shown in Fig. 4(a)

The total current in the valve is
the difference between the DC and
AC currents, i.e., I, — I’,, because
I’, during its positive half cycle is
in the reverse direction to I
The time relationship of the cur-
rents is as shown in Fig. 4(b). The
actual AC current variation I,
superimposed upon the DC current
I, is therefore seen to be 180°
out of phase with the generated
AC current due to the voltage
vE;, and is represented by the
vector I, in phase with E, as
shown in Fig. 2(b). In this
instance E; and I, are in phase,
but this is simply because the
anode load is a resistance ; when
it is reactive I, will lag (inductive
anode load) or lead (capacitive)
upon E,.

Two important points arise
from this analysis regarding the
valve as a generator of nEg volts,
(r) the generated voltage'1s 180°
out of phase with the input
voltage E, and (2) the AC current
produced 1n the anode load by the
generated voltage pE_ is 180° out
of phase with the actual AC
current variation superimposed
upon the DC anode current. The
second point is entirely due to the
fact that the valve is deriving
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its power from E,. Once: these
points have been appreciated there
need be no confusion as to the
vector representation of a valve
circuit.

As a second illustration let us
analyse vectorially the tuned
anode oscillator of Fig. 5. We
shall assume ideal conditions, viz.,
zero grid current and Class “ A"
operation. Grid current compli-
cates the vector diagram by
introducing an extra vector, and
the more usual Class ‘* C *’ opera-
tion has no material effect on the
vector positions of the funda-
mental frequency components.
Fig. 6 gives the equivalent circuit
and Fig. 7 shows the vector
representation. The oscillator fre-
quency is greater than the natural
frequency of the tuned circuit so
that the AC current I’, produced
by the generated volta.ge rE,
is capacitive and leads upon E

Ig—»
— —AAMA
Rd

C"b tll-Eg ) * Eax

T

i Eb

T

Fig. 6. Equivalent circuit of the
tuned anode oscillator.

and to a less extent upon uE;
i.e., E  lags behind pE,. Thisisan
essentla.l condition it the coil L
contains resistance because Ip
must lag 9o° behind uE, in order
that E;,, which equals — jwMIy,
may be 180° out of phase with
rE;. The vector representation
of the actual AC current com-
ponent superimposed on the DC
anode current I, is a vector
of the same length as I’, but
180° out of phase with it as
shown by I,. It leads upon
E, by the same angle as I’, leads
upon pE;. The time relatlonshxps
of the voltage and current waves
are illustrated in Fig. 8 and we see
that the voltage wave at the anode
of the valve is Eox = E, + E, =
E, + I, Z, if ‘the DC resistance of
the coil L is negligible. The
generated AC current wave (I’,)
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leads slightly upon the anode
voltage thus making the actual
AC current variation superimposed
upon the DC feed current I,
lead by the same angle upon the
180° out-of-phase position with
respect to the generated voltage

The grid coil is wound in a
direction such that the mutual

Ie
I
Ei___o 14Ra I.X,
-7 1 uEg
s 9
e e
< IR E
Ve L o
La
JVIL
Fig. 7. Vector diagram for the

tuned anode oscillator.

inductance between the anode
and grid coils increases the induct-
ance, measured across the points
A to G, above a value equal to the
sum of the separate inductances -
of the two coils. The voltage
generated in the grid coil by an
AC current, I, in the anode coil L
therefore lags go° behind the
current Iy producing it, and
equals — joMIp where M is the
value of the mutual inductance
between the coils. If either the
anode or grid coil is reversed the
generated grid voltage becomes

Eanold
+

Ep+Eo=Eax

Ep

° \/ V
. TIME
Fig. 8. Voltage and current/txme

relationships for the tuned anode
oscillator.

+ jwMIL and leads upon Ip
by 9o° thus preventing. any
possibility of oscillation.
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US. FREQUENCY PROPOSALS

American and International Allocations Above 25 Mc/s

ONSIDERABLE interest has
been centred around the
post-war re-allocation of

frequencies, which has often been
stressed in these pages as an
urgent necessity. It is felt, there-
fore, that readers will be inter-
‘ested to have the tabulated
proposals for international and
American allocations put forward
by the U.S. Federal Communica-
tions: Commission after lengthy
discussions with Government and
industry officials. It should be
pointed out that the allocations
for American services have yet to
be agreed upon by the U.S.
Government, whilst those for in-
ternational use are simply pro-
posals. So far as Great '‘Britain
is concerned, it is learned on en-
quiry at the General Post Office
that the question of the post-war
allocation of radio frequencies has
been under the consideration of
His Majesty’s Government for
some time in preparation for the
resumption of international dis-
cussions. The Government is well
aware of the proposals published
in the United States and careful
study is being given to them.

The proposals which cover that
portion of the spectrum from
25 to 30,000 Mc/s, have brought
forth strong comments in Ameri-
can circles, especially among
advocates of frequency modula-
tion. Proposals for frequencies
below 25 Mc /s will be made later.

The plan introduces allocations
for a number of new services, the
most novel being that styled the
Citizens’ Radio Communications
Service, which would occupy the
460-470 Mc/s band. A simplified
licensing procedure is proposed by
the F.C.C. for this service, in
which no technical knowledge will
be required, nor will the licensee
be subject to an examination.

Because it has been concluded
that the carrief-current system is
not a practical solution for all the
needs of the railways, by reason of
its dependence on wires running
beside the track, the 156-162 Mc /s
band will be allocated to railway
radio. In addition, six bands
above 1,900 Mc /s are proposed for
experimental use.

Provisions are also made for a
new service for ‘‘ highway safety.’”

So far as amateur allocations
are concerned there seems to be
general agreement. The Board of
Directors of the American Radio
Relay League has agreed to accept
the proposals, feeling that they
have received an allocation *‘ that
will well take care of our needs.”’

Ten bands have been allocated
to amateurs. The only previously
assigned band retained in this por-
tion of the spectrum is that from
28-30 Mc/s. Instead of the four
bands from 56-60, 112-116, 224-
230 and 400-401 Mc/s previously
allocated, provision is made for
amateurs to use the following:—
50-54, 144-148, 220-225, and 420-
450 Mc/s. In addition they have
been granted five new channels
above 1000 Mc/s: These are:—

1125-1225, 2500-2700, 5200-5750,
10,000-10,500, and 21,000-22,000
Mc/s.

Although the Commission con-
siders “international broadcasting
‘“a service of great significance,”’
it has cancelled the only frequency
above 25 Mc/s previously allo-
cated for this service. It is, how-

SHROUDED CR TUBE

“CLx”
s SOCKET

This component is designed to give
protection for all live leads, with-
out adding to the complication of
wiring. The socket plate can be
removed from the shroud for
wiring and the spigot keyway can
be mounted in various positions
relative to the double cable grip,
which permits segregation of high
and low potential leads. Socket
plates with 9, Io or I2 con-
nections are available.

ever, stated that it will endeavoiir
to allocate adequate frequencies
below 25 Mc/s when the lower
frequenciesg are dealt with.

There has been some shuffling
of television and FM allocations
which seems to have caused con-
siderable ‘heartburn in the indus-
try, especially among advocates
of FM. It is understood that the
re-allocation of FM frequencies
has been largely influenced by
propagation data supplied in
secret session by the U.S. War
Department.” The allocation of
84-102 Mc/s in place of 40-50
Mc/s proposed by the industry is
adversely criticised because of the
500,000 FM receivers said to have
been purchased by the public.
The F.C.C. report, however,
stresses _that ‘* The cost to the
public as the result of moving FM
from its present band will not be
great. . . . The present receivers
are, of course, several years old.
Even if the present FM band were
retained these receivers would be-
come partially obsolete since an
expansion of the existing 42-52
Mc /s band would place a number
of stations out of range.”’

1t is contended by the advocates
of this frequency change that F2
layer transmissions on 44 Mc/s
created interference from a station
working in the same channel
over 2,000 miles away for more
than 700 hours during one sun-
spot cycle. The F.C.C. states that
‘“ this interference would be con-
centrated principally during two
or three years of the sunspot
maximum and necessarily would
be greater from stations farther
apart. . . . These computations
were based on ionospheric mea-
surements at Washington, D.C.”’

Television services have been

granted the same number of

channels as previously occupied
below 225 Mc/s although in dit-
ferent bands. The proposals allow
for six channels in each of the 44-

. 84 and 180-216 Mc/s bands. 1In

addition, the 480-920 Mc/s band
has been proposed for the devel-
opment of high-8efinition and
colour television, and the 1225-
1325 Mc/s band for television re-
lay purposes.

op—
_—
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OSALS FOR FREQUENCY ALLOCATIONS

Freq. Band
Mc/s

Proposed International
Allocation

25.015-27.305

27.305-27.335
27.335-28

28-30
30-30.5

30.5-32
32-33
33-34
34-35
35-36
36-37
37-38
38 39
39-40
40-40.96

40.96-41

41-42
42-44
44 50

50-54
54-60

60 66
66-72
72-78
78-84
84-88
88-102
102-108

108 112

112-118
118-122

122-132
132-144

144-148
148-152

152-156
156-162

162-170
170-180
180-186

186-192
192-198
198-204
204-210
210-216
216-220
220-225
225-400

400 420
420-450

450-460

460-470
470-480
480-508
508-624

Fixed and mobile, ex- |
cept aeronautical and
maritime (max.
power 500 w.)
cientific,  industrial
and medical

Fixed and mobile, ex-
cept acronautical and
maritime (max. 500w).

Amateur

Fixed and mobile, ex-

cept aeronautical

" »» »
Scientific, industrial
| and medical

Fixed and mobile, ex-
cept aeronautical

Broadcasting, fixed and
mobile

Amateur

Broadcasting, fixed and
mobile |

i Bro;dcasti,l,lg

Fixed, mobile and
| broadeasting

| Air Navigation (Local-
isers)

Air Navigation (Ranges)

Aeronautioal  mobile
(Airport Control)

Aeronautical mobile

Fixed and aeronautical |
mobile

Amateur

Fixed and aeronautical
mobile |

Fixed and mobile, ex- |
cept aeronautical

| v ”» »

Fixed and mobile

Navigation aids

Broadeasting, fixed and |
mobile |

v » » |

' » »” »

Fixgd nnd"mobil::'
Amateur
Fixed and mobile

” »”
Air navigation and
amateur

Air navigation

Fixed and mobile
Broadeasting
Broadeasting

Air navigation aids

Educational FM
Commercial FM
(Later allocation to FM,

Proposed United States [ Freq. Band | Proposed International | Proposed United States
Allocation | Me/s Allocation Allocation
Gov. and non-Gov., fixed 524920 Broadcasting | Television
and mobile (1), 920 940 Broadeasting Exp. broadcast services
940-960 Fixed and broadcasting | Fixed and exp. b’casting
960-1125 Navigation aids J Navigation aids
Scientific, industrial and || 1125-1225 Amateur \mateur
medical | 1225-1325 [ Fixed and mobile, ex- | Television relay
Gov. and non-Gov., fixed | cept aeronautical
and mobile (1) 1325-1450 Fixed and mobile Government
1450-1500 Air navigation aids Air navigation aids
Amateur 15001550 Meteorological Meteorological
Government (2) 1550-1650 Aeronautical mobile Aeronautical mobile
16501900 Fixed and mobile Government
Non-Gov., fixed & mobile | 1900-2300 Fixed and mobile, ex- | Non-Gov., fixed and mo-
Government i | cept aeronautical bile
Non-Gov., fixed & mobile || 23002500 Air navigation i Air navigation
Government 2500-2700 Amatour Amateur
Non-Gov., fixed & mobile || 2700-2800 Meteorological Meteorological
Government 2800-3900 Navigation aids | Navigation aids
Non-Gov,, fixed & mobile | 3900-4550 Fixed and mobile, ex- | Non-Gov., fixed and mo-
Government cept aeronautical | bile
Non-Gov., fixed & mobile || 4550-5200 Fixed and mobile Government
Government 5200- 5750 Amateur Amateur
Scientifio, industrial and | 5750-7050 Fixed and mobile, ex- | Non-Gov., fixed and mo-
mediocal cept aeronautical | bile
Government 7050-10000 . Fixed and mobile | Government
1000010500 Amateur | Amateur
Non-Gov., fixed and mo- || 10500-13000 Fixed and mobile, ex- | Non-Gov., fixed and mo-
bile (3) cept aeronautical bile
Television 1300016000 Fixed and mobile ' Government
| 16000-18000 | Fixed and mobile, ex- | Non-Gov., fixed and mo-
Amateur | cept aeronautical bile
Television, fixed and mo- || 1800021000 Fixed and mobile l Government
bile 2100022000 Amateut Amateur
" » o |/ 2200026000 | Fixed and mobile | Government
% - % || 26000-30000 | Fixed and mobile,ex- | Non-Gov., fixed and mo-
- - | cept aeronautical bile
Television ‘ Above 30000 | Experimental Experimental

(1) Distribution of channels in the 25-28 Me/s band.
channels to be determined later.

Exact

Non-Gov., emergency 22 channels. Motion picture, relay press, relay broadcast and
services, facsimile or geophysical.

television) 5 5 Power and petroleum.
Government General experimental.

10 »”
(2) On the basis of an assumed average channel width of 40 ke/s
minimum provisions will be made for the following services in the
3042 Mo/s band :—

Ai rpox"'t Control

*35 channels. Police.
Aeronautical mobile || 15,  Fire.
Government 10 o Urban, transit, forestry and conservation.
| 10 »” Power and petroleum.
Amateur f 4 o Speoial emergency
Government 33 o Forestry and conservation.
i 9 »” Maritime mobile, geophysical.
Police | 12 = General highway, mobile (exp. and marine.

8 General experimental.

Non-Gov., fixed and mo- (3)‘ Provisions will be made for the following services in the 42—44

bile (4) Mc/s band (40 ke/s channels) :—
Government 21 channels. Police.
Navigation aids [ 12 ) General highway, mobile {exp.) and marine.
Television amd Govern- 11 General experimental.

"
ment Provisions will

be made for the temporary operation of existing
commercial, educational and experimental FM stations now operating
[[between 42 and 50 Mo/s.
(4) Provisions will be made for the following services in the
156-162 Mc/s band (60 kefs channels) :—
20 channels. Fire.
7

Telev'n, fixed & mobile

» » ,
Government II L, Forestry, marine, urban and mobile (exp).
Amateur 6 = Special emergency.
Government, 75 acro- 5 B Power and petroleum.
nautical channels for I 4 o Motion picture, relay press, relay broadcast and
non-Gov. geophysical.
Government I 33 2 Railways (end-to-end, train-to-train, station-to-
Amateur and air navi- | train).

| [ ” General expérimental.
fixed and|| (5)To be used

gation (5)

Non-Gov., temporarily for ‘spécial ” air navigation aids.
mobile (6) {Band to be exclusively ‘‘ amateur*’ when no longer required for
- - ““special ’ air navigation aids ; meanwhile, amateur power to be
Facsimile limited to 50 watts.
Television (6) To be used temporarily for * apecial ** air navigation aids.

Television (7) ] (7) To be used temporarily for air navigation aids.




Post-war Planning

MAN who ought to know better

was complaining to me the
other day about the way in which
the war, immediately it broke out,
rendered completely useless the
station names on the dial of his
broadcast set. In actual fact, I
think that a large part of his dis-
gruntlement was due to the fact
that his receiver had a particularly
elaborate dial, complete with
coloured lights and all the other
red-herrings which some manufac-
turers used to employ in order to
distract attention from the more
vital parts of the set (after the
manner of some females who are a
bit too heavy-handed with the lip-
stick and rouge). In order to save
a lot of unnecessary correspondence
I had better say at once that I don't
mean that every manufacturer and
every female who does this sort of
thing has nothing else in the cup-
board to offer. On the contrary,
some of the souMdest designs I know
are, in my opinion, a bit too over-
loaded with non-essential trimmings.

« Non-essential Trimmings."’

Station names on dials are, I
think, a relic of the adolescent days
of the radio industry when it tried
to please two classes of set user and
succeeded in satisfying neither.
Technical men like myself, to whom
programmes are merely a form of
carrier-wave modulation useful for
testing purposes, were not much in-
terested in them and would have
preferred kilocycles per second or
even geometrical or purely arbitrary
‘ degrees,”’ plus a calibration chart.
The ordinary listener didn’t care
whether the programme originated
in Timbuktoo or Wigan, so long as
it was the sort of thing he wanted
to listen to.

As an example of what I mean,
T make bold to say that in pre-war
days fully 50 per cent. of the
people who listened to Luxembourg
were completely ignorant ‘of the
name or geographical position of the
country in which the station was

Wireless World

UNBIASED

FREE GRID

situated. Only the other day, in
fact, I heard a bright young thing
in the train look up from her copy
of the Daily Scream and remark to
her companion that she supposed
that this Luxembourg where the
American troops had been fighting
had been named after that ‘’ divine
pre-war wireless programme.’’

Nowadays, of course, when B.B.C.
transmitting stations have to be
strictly **incog,’’ as they have been
for the past five years, people have
no idea to what station they are
tuned when receiving any of the
B.B.C.’s programmes; nor indeed
do they care any more than they
care which particular generating
station is providing the juice to light
their house. It is the light they
want, and it is all the same to them
whether it comes from Battersea or
Little Bugsby. o

It is to be hoped, therefore, that
manufacturers will not be so foolish
as to try to give us station names
in our ‘post-war sets, and that the
B.B.C. will not be so misguided as
to encourage them by printing
station names in the Radio Times.
For the ordinary listener, dials
need to be calibrated with the type
of programme which will always be
found on that setting, and I look
forward to seeing sets with their
dials labelled with such things as
‘““Moral Uplift,”” ‘‘Sentimental
Slush,’”’ and so pn.

1t will, however, be little use for
manufacturers to give us this sort
of dial until they have extracted
a promise from the B.B.C. that any
particular class of programme will
always be found on the same wave-
length. I don’t, for instance, want
to find Mrs. Mopp making an unex-
pected appearance on the Bach
Cantata wavelength or vice versa.

Origins of Radar

NTERESTED as I was in the
remarks concerning the origins of
radiolocation made by the Editor in
his March commentary, I cannot
agree with the suggestion or conclu-
sion, implicit in his musings, that
the earliest record of the use of
‘“ reflected ’ electro-magnetic waves
for the purpose of locating distant
objects was the ionospheric re-
search initiated some twenty years
ago.
gIt is painfully obvious that the
Editor is floundering in a morass of
ignorance almost as abysmal in its
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depth as that in which certain
members of the Brains Trust dis-
ported themselves recently when dis-
cussing the question of whether or
not plants possessed intelligence.
It was qQuite clear that none of them
was acquainted with the researches
of Sir Jagadar Bhose and other
Indian savants into this very
question.

I take it that the Editor is equally
ignorant of these matters, other-
wise he would have been acquainted

N
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True Radar.

with the fact that it has been ex-
perimentally verified that certain
sensitive plants have been found to
possess the power of locating
approaching objects and even of dis-
tinguishing friend from foe. Thus,
the succulent strawberry is easily
able to distinguish the approach of
the friendly cat from that of the
predatory homo sapiens. The plants
are able to do this by sending out
certain ‘‘ etheric emanations’’ which
are ‘' characteristically modulated '’
and reflected by the approaching
object. If this is not radiolocation
I should like to know what is. Since
it is generally agreed that plant life
preceded human or, indeed, any
form of animal life on the earth, it
looks as though RDF is a lot older
than the Editor thinks.

Of course, to come to more
modern times, anybody like myself
who habitually struggles with a box
of matches to locate an errant collar
stud underneath a wardrobe is em-
ploying reflected electro-magnetic
waves generated by the match. If
I could have daylight for my daily
search I should still be employing
reflected electro-magnetic waves,
but it could not then be labelled true
RDF as I should not be responsible
for generating the waves, as in the
case when I use a match. I pur-
posely avoid using daylight as I like
to be up-to-date.

Incidentally, the earliest known
instance of ordinary DF in which
the object to be located is actually
radiating is, I believe, the seed
germinating in the ground and”
struggling upwards towards the sun.
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Yes Mr. Smath, 1

obtained a Brimar

The use of the correct Brimar Valves in a radio set
is as good as a guarantee of peak performance.
Valves are still in short supply, but you may be
fortunate to° get the Brimar Valve you need.

BRIMAR
VALVES

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.

21
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AND HERE IS THE REASON . .

. . . the answer has been found in Bullers Low
Loss Ceramics to the problem of Dielectric Loss
in High Frequency circuits.

Years of Laboratory research and development
have brought these materials to a high degree of
efficiency. To-day they are in constant use for
transmission and reception, and play a vital
part in maintaining communications under all -
conditions.

Made in
Three
Principal
Materials

\FREQUELEX

An Insulating ma-
terial of Low Di-
electric Loss, for
Coil Formers, Acrial
Insulators, Valve
Holders, etc.

PERMALEX

A High Permittivity
Material. For the
construction of
Condensers of the
smallest possible
dimensions.

TEMPLEX

A Condenser material of
medium permittivity. For the
construction of Condensers
having a constant capacity at
all temperatures.

BULLERS, LTD.
THE HALL,
OATLANDS DRIVE,
WEYBRIDGE, SURREY

Telephone :
Walton-on-Thames 245

Manchester Office :
196, Deansgate, Manchester.

Bullers

LOSS CERAMICS
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BETTER INSULATION WITH

RADIO-FREQUENCY MOULDED
COMPONENT PARTS

THE considerably improved cure obtained by
using radio-frequency heating in the production
of plastic component bases or resin impregnated
laminated boards, results in the finished product
having a very much lower water content. It also has

almost half the water absorption characteristic of

mouldings produced by any other method.

To these advantages can be added a generally
increased electric strength and wet and dry surface
resistivity. In low loss grade materials the loss factor is
also decreased. All these factors together combine to
produce a better insulator than can otherwise be
achieved.

Rediffusion engineers have also carried out con-
siderable research in the treatment of metals by radio-
frequency eddy-current heating, and have been
successful in solving many heating problems involving
localized heat at high temperature.

Rediffusion radio-frequency heating sets are
specially constructed to suit the requirements of
individual industrial production methods. They are
fully enclosed and fitted with all the necessary safety
devices. Rediffusion research engineers would welcome
the opportunity of discussing the use of radio-frequency
heating with manufacturers.

REDIFFUSION Ltd.

Designers and Manufacturers of Radio Communication and
Industrial Electronic Equipment
SUBSIDIARY OF BROADCAST RELAY SERVICE LIMITED

YICTORIA STATION HOUSE, LONDON, S.W.l. Phone: Victoria 883I
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RADIO SPECTROSCOPY

What It Is, and How It Works

HE radio  spectroscope
seems to have made its
first -public appearance in

1938, but very little has been
heard of it since then, and it is
likely that many readers will not
have seen any of the few articles
describing the device. It is a re-
markably interesting instrument,
however, and appears to have a
wide range of application; it is,
moreover, an instrument which
can easily be constructed by any-
one who already has a communi-
cations receiver and a cathode-
oscilloscope.  With these two
pieces of basic equipment avail-
able, a simple two-valve adaptor
can be constructed which will
form a basis for the study of the
properties of the radio spectro-
scope, and I know of no field in
which so much fresh ground can
be explored for so little construc-
tional effort.

Essentially, the function of the
radio spectroscope is to display
on the screen of a cathode-ray
tube, ‘“‘or other indicating
means,’’ as they say in Chancery

By THOMAS RODDAM

made, and some idea of the sort
of modulation can be obtained.
During the day, for example,
some 5 or 6 marks show the usual
B.B.C. channels; at night there is
a thick forest of indications as the
whole mob of European stations
come in. To watch the tube
through the twilight period
separating day conditions from
night affords a very striking pic-
ture of the change in propagation
conditions which takes place; the
dependence on frequency is very
clearly shown. This-is only one
application. The amateur trans-
mitter can monitor his own trans-
mission and itssidebands ;if he is
transmitting W/T he can check
that his key-clicks are not occu-
pying an excessive bandwidth.
The sideband structure of .a fre-
quency-modulated  transmission
can be studied, and any fre-
quency modulation of a trans-
mitter which is meant -to be am-
plitude  modulated can be
observed. Other applications will

TRACE PRODUCED
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plest form it is, indeed, nothing
more than an ordinary receiver
with frills. Imagine any one-
knob receiver, with a variable re-
sistor ganged to the tuning knob.
Across this resistor is applied a
convenient DC voltage—say, 200
volts. One end and the tapping
point are taken to the X-plates of
a cathode-ray tube. Then, as the
tuning knob is turned, the voltage
tapped off varies, and the X-de-
flection of the spot on the tube is
varied in sympathy.  The posi-
tion of the spot is directly re-
lated to the frequency to which
the receiver is tuned, and a scale
can be stuck on the tube relating
frequency and spot position. The
receiver output is now connected
to the Y-plates actually; unless
the receiver uses an infinite im-
pedance detector, it is most con-
venient to use the detector out-
put, for then we shall get some
output even when an unmodu-
lated carrier is received. With
this set-up, as the receiver is
tuned up and down the band, the
spot on the cathode-ray tube

()

Fig. 1. Illustrating the principle of the radio spectroscope (see text).

Lane, an analysis of the radio-
frequency energy reaching a re-
ceiving aerial. In simpler lan-
guage, if the instrument is set up
to cover, say, the medium fre-
quency broadcasting band, you
can see which stations are actu-
ally being picked up by your
aerial. In addition, a rough
estimate of field strength can be

spring to mind as soon as the in-
strument is in use.

Like a mule, the radio spectro-
scope has two parents of very
different kinds; unlike the mule,
however, it has more hope in the
future.. The conjunction of a
normal receiver and a visual
alignment generator begat the
radio spectroscope. In its sim-

moves across in the X-direction,
and whenever a station is in tune
moves also in the Y-direction.
In Fig. 1 (a) we see first the after-
glow trace produced by the spot
being swept across the tube in the
X-direction only. In Fig. 1 (b)
a station is in tune, and the spot
has been deflected vertically by
the rectified carrier ; if the receiver
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tuning is swept quickly to and fro,
the picture of Fig. 1 (c) is obtained,
persistence of vision and after-
glow combining to give a trace
with a bump in it at the point
where the signal is being received.
There is no point in turning the
tuning knob by hand; the addi-
tion of a tuning motor which re-
verses its direction of travel at
each end of the band is an
obvious step. This gives the
basic radio spectroscope. Let us
recapitulate. An ordinary re-
ceiver is tuned up and down its

J
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Fig. 2. Typical spectrogram of
the medium-wave band showing
one strong and two weak stations.

working band by a motor; the
detector output from the receiver
is applied to the Y-plates of a
cathode-ray tube, and a voltage
dependent on the position of the
tuning knob is applied to the X-

. plates. The result is a picture on
the tube like that of Fig. 2, which
shows a strong station on 650 kc /s
and two weak ones on 600 kc/s
and 850 kc/s.

The arrangement described
above is practically the Piltdown
man of radio spectroscopes. A
forward step is made by design-
ing a tuning condenser system
which can be continuously rotated
-in the same direction: this avoids
the awkward speed variations and
accelerating forces which the
simple reversing system involves.
Consequently, the rate at which
the band is swept can be in-

creased, and a motor running at

1,500 r.p.m. can be used. This
gives 25 sweeps per second, and

the picture is'easy to watch. At
potentiometer
method of producing an X:shift
is impossible: other means must

this speed the

be adopted. There are two simple
solutions. If the motor is truly
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synchronous, that is if it runs at
1,500 r.p.m. on 50 c/s mains, a
time-base locked to the mains, or
even, if linearity of frequency
scale is not wanted, the mains
voltage itself, can be used. If the
motor is an ordinary induction
type with some slip, running at
1,425 to 1,450 r.p.m. on 50.C/s
mains this cannot be done. An
ordinary time-base circuit is used,
however, and this is locked to the
motor speed. One simple way of
providing a locking symbol is to
mount a thin strip of Mumetal (or
any other ferromagnetic material)
on the end of the condenser shaft,
and fix near this a moving arma-
ture pickup. The arrangement is

" such that once every revolution

the gap is almost closed by the

" strip: this generates a short trig-

gering impulse which always
occurs at the same angular posi-
tion of the condenser shaft. A
diagram illustrating the method is
shown in Fig. 3. This shows the
end of the condenser shaft, an
edge-on view of the Mumetal strip,
and the pickup coil. Obviously,
either pickup system or armature
must be polarised. If Mumetal
strip is used, there remains a
choice between a permanent mag-
net system, and one passing direct
current through the coil. The
usual basis for such a choice is an
examination of the junk-box to
find either an old headphone or
gramophone pickup to serve as a
permanent magnet system, or
some old transformer stampings
which can be cut up for use in a
DC excited system. Convenience
is the only criterion of choice.

Condenser Design

In the description above I have
skated lightly over the fact that
the tuning condenser is being spun
continuously at 1,500 r.p.m. Ob-
viously such a condenser must be
accurately balanced. As we shall
see later, it is only at VHF that
we need use a rotating condenser;
there is therefore no need to dis-
cuss expedients like rotating each
plate of the rotor a small amount
so that the total "assembly is
spread out over 360 deg. A
simpler solution is available.
Without going into too much de-
tail, a rotating condenser for VHF
can be made to be dynamically
balanced by the use of composite
plates. The rotor system consists
of a shaft, which will be made
earthy, on which is mounted 3

“An insulating frame
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number of discs of bakelised linen.
These are thick enough to be
rigid. Shaped copper foil is stuck
to the surface of these discs and
soldered to the shaft. These foils
form the actual rotor plates, but
as their mass is small, they do not
disturb the balance of the rotor.
carrying
stator plates and bearings com-
pletes the condenser. One inter-
esting trick avoids the use of the
bearings as current-carrying ele-
ments. A number of the rotor
discs are completely covered with
foil, and provide low-impedance
connections to the motor shaft at
radio frequency. These earthing
discs are used as screens between
signal frequency and oscillator
sections of the condenser if a
superheterodyne circuit is in use.
The derivation above of a prac-
tical radio spectroscope from its
primitive ancestor has been par-
thenogenetic. = For a more ad-
vanced form we must introduce a
second parent. The visual align-
ment generator, or ganging oscil-
lator, provides a starting point for
a purely electronic radio spectro-
scope. As is well known, the
ganging oscillator, which is used
for lining up IF circuits on pro-
duction lines, consists of an oscil-
lator frequency modulated with a
saw tooth or pyramid wave. The
saw tooth or pyramid provides the
X-deflection on a cathode ray
tube, and the output of the cir-.
cuit under test when the FM
input is applied forms the Y-de-
flection. A trace of the frequency
response of the circuit under test
is thus presented on the tube, and
effects of adjustment are seen

MUMETAL
STRIP

CONDENSER IRON
SHAFT CORE

PICK-UP
COIL TERMINAL
Fig. 3. Suggested synchronising
pulse generator for the horizontal
time base.

immediately. In practical set-
ups, the circuit output is usually
rectified and then amplified in a
logarithmic amplifier so that a
decibel scale of Y-deflection can
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be used. It will be appreciated
that the ganging oscillator be-
haves in just the same way as the
frequency-changing oscillator of
the radio spectroscope described
above, except that the frequency
modulation is produced by the use
of a reactance valve instead of by
a rotating condenser. The gang-
ing oscillator commonly swings
over about 50 kc/s: this is not
enough for our purpose here, and
circuits providing a swing of per-
haps 500 ke /s are 'desirable for use
on the MF and HF bands. This
amount of frequency modulation
can be achieved at frequencies of
about 10 Mc/s without much difh-
culty: at lower frequencies it is
not easy to maintain a linear rela-
tionship between the controlling
voltage, and the frequency. With
a wide-range ganging oscillator
the system becomes quite simple.

The Complete Circuit

The circuit is shown in Fig. 4.
A wide-band RF amplifier accepts
signals over the whole band under
examination, and amplifies them
for application to the signal grid
of the mixer valve. This ampli-
fier, like the RF amplifier in a
normal receiver, is only required
if a really sensitive instrument is
needed: in simple forms of the
device a wide bandpass coupling
may be used between aerial and
signal grid. The voltage applied
to the oscillator grid of the mixer
is provided from the arrangement
in the lower chain in Fig. 4. The
swinging oscillator is designed to
work at, say, 10+0.25 Mc/s and
is driven over this range by the
sawtooth generator. If the signal
“band to be covered extends from
500 kc/s to 1 Mc/s, an IF of 10.75
Mc/s could be used. Thisarrange-
ment is rather inflexible, however.
By the addition of a second oscil-
lator of frequency f, and mixer,
any convenient frequency,|f, + 1o}
+0.25 Mc/s can be applied to the
signal mixer, and there is greater
freedom of choice for the interme-
diate frequency. Furthermore,
the range of the instrument can
be extended, for the input filters
and second oscillator can be
ganged together and the band

" under examination can be varied

without disturbing the swinging
oscillator. In practice it is often
convenient to use an ordinary re-
ceiver as the IF amplifier, the
whole system being then a double
superhet.
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By combining rotating con-
denser systems with electronic
systems a wide variety of effects
can be produced. This survey of
the general properties of radio
spectroscopes is no place for
further discussion of these circuits
for special applications.

The discussion of the principles
of radio spectroscopy given above
is not meant to be exhaustive:
all that has been attempted is an
explanation of what a radio
spectroscope is, and a general
description of how it can be de-
signed. There are some general
points of interest which are not

usually appreciated at first.
Although a radio spectroscope
gives more information about

what is going on over the whole
band than does a normal receiver,
the usual law of nature that you
can’t get something for nothing
is applicable. With an ordinary
receiver you can tell that the
B.B.C. Home Service is on, and
that a programme called ‘‘ Pan-
sies in Portland Place ”’ is being
broadcast. The radio spectro-
scope will tell you that on six
different carrier frequencies some-
thing is being transmitted, but it
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rier. If we put in a number of
carriers, we must expect less

intelligence about any one of
them.

Sweep Rate

The limitation described above
has other aspects. Those who
have attempted to line up a filter
with a very sharp cut-off, a
crystal filter, for example, on a
ganging oscillafor circuit, will
know that as the sweep rate is
increased curious things happen,
and the true filter response is not
obtained. In the same way, if
the sweep rate of a radio spectro-
scope is made too high, or the IF
bandwidth too narrow, the marks
produced by stations begin to
broaden out. It is very easy to
observe this effect when a com-
munications receiver is used as
the IF amplifier in an electronic
spectroscope, as both sweep rate
and bandwidth can be varied.
The solution of the problem of the
response of a filter to a frequency-
modulated wave sweeping through
the pass band is astonishingly
difficult. Fortunately a good ap-
proximation to the answer can be
obtained by quite simple reason-

Fig. 4. Schematic circuit diagram of a T0Y pLatEs
radio spectroscope.
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will not enable you to find out
what the actual ‘‘ message '’ part
of the signal is; it may be a talk
on ‘“ How to avoid dried eggs '’ or
it may be Noel Coward ; the radio
spectroscope wouldn’t know and,
rather wisely, couldn’t care less.
If the transmission is slow CW
morse, then it will play, and if

* you can read morse, the message

can be read straight from the
tube face. It is quite easy to see
why the apparatus behaves in this
way. The bandwidth of the IF
amplifier is assumed to be the
normal value for a receiver. This
is barely enough to cope with the
intelligence radiated on one car-

ing. Two approaches are possible.
Either we may say that the signal
must be in tune for long enough
for oscillations to build up in filter
circuits of known @, or we can
adopt a more analytic approach
Suppose that we are sweeping
over a band of width »n c/s, p
times every second. The IF
bandwidth is taken to be m c¢/s.
If the IF amplifier and filter
system is considéred as split up
into two halves, we can see more
clearly what happens when we
sweep through a station. The
first stages of the IF amplifier,
having a bandwidth of m, c/s,
will be swept through in m, /np
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seconds, For this length of time,
then, a signal is applied usefully
to the input of the first IF ampli-
fier, and an impulse of this dura-
tion appears al the output.
Experience with telgvision ampli-
fiers suggests that a signal lasting
for ¢ secunds requires an IF band-
width of 3/t c/s, or a vision fre-
quency cut-off of 3/2¢ c/s if the
- distortion is not to be excessive.
If this experience is applied to
the design of the second IF am-
plifier, we can see that the band-
width of this amplifier, m, c/s,

must be such that a signal last-

ing for m, [np seconds is trans-
mitted with little distortion. The
required bandwidth is 3np/m,
c/s, which must therefore equal
m,.. This leads to the equa-
tion mm,=3np, or, if m =m,
=m, wm?*=3np. The artificial
separation into two IF amplifiers
is only necessary in order to give
the separation of function. We
could have said in-the first place
something like this: when the
carrier is swept through the IF
amplifier, an impulse appears at
the output, and this impulse lasts
for m[np seconds. If the recti-
fied shape of this impulse is good
and square, anyone looking at
it, without knowing how it was
produced, will think that it was

-~
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an ordinary impulse of duration
m [np which has passed through
an IF amplifier of bandwidth
3np/m c/s. We know, however,
that the bandwidth was actually
m c/s, and as the two views must
be reconciled, we must have
jnp/m = m. The reasoning
adopted here is not rigorous, for
it overlooks the frequency modu-
lated character of the actual
signal in the IF amplifier. It
does, however, give a fairly good
approximation.

50 c/s Satisfactory

1f the bandwidth is m c/s, we
can just about resolve stations
spaced m c/s apart, provided
that the impulse is not artificially
broadened by sweeping too fast.
The conditions discussed above
give satisfactory results, and if
we wish to sweep a band % c/s
wide and use an IF bandwidth of
m c /s, we must have p=m?/3n
sweeps per second.

In the MF band we can take.

n=s500 kc/s (from 1 Mc/s—300
metres to 500 kc/s—600 metres),
and m=10 kcfs. This gives
p=67 c/s. To provide a small
safety margin a 50 c/s time-base
would be used. Experiments
show that this rough formula
gives quite good agreement with
practice.

May, 1945
RADIO IN GREECE

FROM the publishers of the Greek
journal Radio-Television we
have received the following brief
summary of the radio situation.

In October, 1940, at the outbreak
of war in Greece, there were only
about 70,000 broadcast receivers in
the country for a total population of
7,000,000. When the country was
invaded the Germans seized all sets
in the provinces. In the Athens-
Pirzus areas comparatively few sets
were seized, but the remainder were
sealed in such a way that only the
Athens broadcasting station could
be received.

Apart from the fact that most of
these sets are sadly in need of re-
pair, there is a great demand for
receivers, which must be imported.

The 15-kW Athens station, dam-
aged by the retreating Germans, was
almost completely restored within a
month, and steps are now being
taken to increase its power to
70 kW.

In addition to the demand for
broadcast receivers, the younger

generation of Greeks is taking a .

keen interest in technical radio
matters; this interest is focused on
British methods and ideas. Bearing
these facts in mind, the Greek
market should offer opportunities to
the British radio industry.

Further information can be ob-
tained  from Radio-Karayanni
(Radio Publications), Karitsi Sq.,
Athens, Greece.

AMATEUR RADIO

necessary for the occasion.

Ultra-short waves are not so new !

The outfit, shown in the accompanying illustration,
The transmitter, which comprised
a 1in. induction coil, spark gap, morse key and aerial,
The corresponding
receiver employed a coherer, de-coherer, relay and a

. was sold at $7.50.
was powered by three dry cells.

1905 MODEL

A REPLICA of a wireless transmitter and receiver sold
for home use forty years ago was recently demon-
strated in operation in New York by Hugo Gernsback,
publisher of our American contemporary Radio-craft. As
spark transmission is now forbidden, a special dispensa-
tion from the Federal Communications Commission was
In the authorisation, fre-
quency is given rather vaguely as ‘‘above 30 Mc/s.”

WIR v
The ** Tellmeo " Crmifthate Cuatfil, com 1 Ymely FLII!'H Coil, Halls.
Kaw, Coherer with Autn  Decoherer an Soupmiber, 501 O Relaw, 4 4|
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single dry cell.
buzzing of the de-coherer.

In the accompanying diagram, taken from
the Electro Importing Company’s catalogue of
1905, the reference letters have the following
significance: A, aerial; G, ground ; S, induction
coil ; B, batteries; K. morse key ; R, relay; AS,
adjusting spring for relay armature; SD, de-
coherer; C, coherer; 8 and g, relay magnet
terminals; 7 and 11, coherer terminals; 13 and
16, de-coherer terminals; 14 and 15, relay con-
tact terminals.

Signals were read from the

’
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Specialised Broadcast Receivers - Frequency-Changer
Calculations « Hearing Aids

Sets for Export

HAVE just received my

December Wireless World,
and hasten to support R. W.
Hallows’ and ‘‘ Dialist’s’’ views
on post-war broadcast receivers.
I hope that their timely advice will
not fall on deaf ears ; also that the
industry will pay greater attention
to the export market.

Need I say that British radio
manufacturers blundered before
the war, and that India was
virtually a lost market to them?
Have they found out their mis-
takes? Here are some of them : —

1. Non-standardised usage of

valves.

2. Ugly cabinets without ‘‘ eye
appeal.”’

3. Non - tropic - proof com-
ponents,

Indian servicemen are not

highly trained, and they like and
recommend American sets for
their simple and standardised
arrangement of valves.

India is a poor country, and
cheap receivers will be welcomed.
But ‘high-quality sets will be
needed as well.

H. K. L. ARORA.

New Delhi, India.

Pubradio

FROM time to time, in order to .

study the advance in the
science of chemistry and the de-
gradation of my fellow man, I
visit one of the establishments
where alcohol in a diluted form is
purveyed for immediate consump-
tion. In these places, often
termed, by their habitués, “ pub-
lic houses,”’ there is sometimes a
broadcast receiver. The manufac-
turers of these devices, while no
doubt aware of the civilising mis-
sion they can perform, have, in
my view, omitted certain con-
siderations from their design.
These, sir, I crave your hospital-
ity to make known.

First I would urge that the ser-
viceability of these machines
should be increased. They have
a very hard life in a warm atmo-
sphere. Many hands assault their

controls with that lack of care
which is common' when handling
another’s possession. Yet the sets
are usually only the ordinary
domestic model. Small wonder
that the accelerated life-test in
these places causes frequent break-
downs. The effect of these break-
downs is to suggest to the regular
habitué that the particular set is
not very good, and that when he
buys a new set to comfort his de-
serted wife he should avoid a
“ . It would, I think,
be wise if a special ‘* pub’’ model
were introduced.  The controls
should be really robust, so that
they would not fail under the
strenuous conditions of public life.

If the idea of such a receiver is
accepted, there is an extension
worth considering. In the places
where people congregate there
are, on-crowded nights, two prob-
lems. The broadcast programme
interferes with conversation, and
conversation interferes with the
broadcast programme. It would
be useful to have a two-positionr
tone control. In one position a
harsh strident tone would force
everyone to listen to the news
summary. In the other, the elim-
ination of all high notes would
produce a gentle booming back-
ground. A considerable amount
of volume compression could use-
fully be included to maintain a
constant level. Refinements and
extensions of this are possible, but
the basic idea is that it should be
accepted that realism 'is not
needed, nor even desirable in such
circumstances. The quality should
be modified to suit the environ-
ment.

Here is a new and interesting
problem for the student of qual-
ity. How rarely are his studies
carried out in so congenial an
atmosphere! T. BUVANT.

“ Sandwich’’ Training
WITH reference to suggestions
recently made in Wireless
World on the alternation of tech-
nical study with periods of prac-
tical work in industry it may be

possible to learn something from
current practice in Canada. In
the Dominion it has long been
possible for civil engineering
students to take their courses
from October 1st to April 3oth,
when outdoor construction work is
stopped by the severity of the
winter. During the rest of the
year construction goes ahead at
full blast, and students stand a
good chance of obtaining a paid
job.
! In good times many students do
this, and earn enough in the sum-
mer to pay for the following win-
ter’s tuition fees and board. The
other faculties—Electrical, Me:
chanical and Chemical—have fol-
lowed suit, so far as timing goes.

This plan is admittedly brought
about by the climatic conditions
prevailing in Canada, but it seems
to have had three important re-
sults. First, it marries up theory
and practice, and it is preferable
for a student to alternate his
studies and work every six months
rather than, say, every few years.
Secondly, it enables students to
pay therr way through university,
thus putting the recruitment of
engineers on a much broader basis
than if the students were forced to
rely on their parents’ finances.
Lastly the university authorities
are enabled to insist that the stu-
dent does practical engineering be-
fore he is granted a degree.

L. A. SHERWOOD.
London, S.W.1.

Oscillator Circuit
Calculations

I HAVE been very interested in

some of the articles giving
methods of calculating the values
of padding condensers and oscil-
lator circuit inductances which
have, during the past few years,
been published both in Wireless
World and Wireless Engineer.
They all have the disadvantage
that they cannot easily be evalu-
ated on a slide-rule, and I feel
that some readers may be inter-
ested in two simple empirical for-
mula which give results accurate
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to within 10 per cent. Some may
feel that a 10 per cent. error is
somewhat large, but I should like
to point out that, even if accurate
calculations are made, it will in
practice be necessary to adjust the
values during the lining-up of the
receiver. Further, condensers and
inductances cannot easily be
obtained having tolerances of the
order of 1 per cent.

The formule referred to are:—

C ]
s (1)

&=z .
L, i V(G
L= (f, T IF} o l) @

where C, is maximum capacity
of tuning condenser.
Cp is padding condenser.
o is oscillator frequency
ratio over entire tun-
ing range.
A is signal frequency ratio

over entire tuning
range.

L, is oscillator inductance.
L, is.signal circuit induct-
ance. .

f, is lowest frequency of

band.

IF is intermediate frequency.

The value of the oscillator trim-
ming condenser is not given by
these formule as they are based
on the assumption that its value
is equal to that of the signal fre-
quency circuits. This is no great
disadvantage as it must always
be adjusted on a signal. On the
assumption quoted, the formula

2 _
obtained for C; is &=°‘——--—I

C, A?—q?
The omission of the constant gives
more accurate results, particularly

on the lower frequency bands, and -

is therefore recommended.
H. P. STAUNTON.
Ashford, Kent.

Hearing Aids
RECENTLY questions have
been asked in the House of
Lords about hearing aids in
general and plans for the manu-
facture of a utility aid in particu-
lar.* These questions and subse-
quent reports and correspondence
in the Press have given many
people interested in the subject
a ‘wrong impression of the situa-
tion as a whole, especially where
the different committees and
their functions are concerned.
May I, therefore, be allowed to

* See opposite page.

-
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give your readers a few facts?

The following technical com-
mittees are in existence: I.
National Institute for the Deaf
Medical Committee (Protection of
the deaf public against inefficient
aids, and unethical suppliers).
2. Medical Research Council—
Electro-acoustics Research Com-
mittee (fundamental research into
electro-acoustic problems). 3.
British  Standards Institution
Committee (calibration and stan-
dardisation of audiometers). (This
is quiescent at the moment.) 4.
The Hearing Aid Manufacturers’
Association—Technical Commit-
tee (this is in three sections: (a)
Utility aid and general standard-
isation ; (b) audiometers and hear-
ing tests (c) technical education
for the staff).

The President of the H.A.M.A.
attends meetings of the N.I.D.
Medical Committee. The Secre-
tary of the N.I.D. attends most
meetings of the H.A.M.A. The
latter is now represented on the
B.S.I. Committee. There is as
yet no official contact between
the M.R.C. Committee and the
H.A.M.A. Technical Committee.
The former Committee, however,
is fully informed of the work of
the latter, and closer co-operation
may result.

In these days of fear of trade
associations becoming cartels, it
is desirable to explain about mem-
bership of the H.A.M.A. This is
open to all hearing aid suppliers
on the N.I.D. approved list. Any
hearing aid supplier whose instru-
ments meet with the approval of
the N.I.D. Medical Committee,
and who agrees to give home
trials of at least one week before
selling an instrument, to avoid
door-to-door touting and other un-
dignified practices, is put on the
N.I.D. approved list. It is a
great pity that the general Press
has not given more publicity to
the work of the N.I.D., for many
deaf people are quite unaware of
the existence of the approved list
and of its significance.

From 1934 to the outbreak of
the war, the hearing aid manufac-
turers here, with the help of
British valve makers, led the
world in the design and produc-
tion of pocket valve amplifiers.
British valve aids were exported
to most foreign countries, includ-
ing the U.S.A. They were much
smaller and more efficient than
anything available elsewhere.
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Since the war,. members of our
Association have had a tremen-
dous struggle to keep their instru-
ments in operation, and to supply
the users with adequate battery
and other replacements. With
thé help of the Board of Trade we
have managed reasonably well,
and produced sufficient new in-
struments to make importation of

valve aids unnecessary. En-
couraged by the N.I.D. we pro-
duced the specification of a
‘“pooled”  utility three-valve

pocket aid, which we were hoping
to produce during the war to sell
at a price around £10. We were
unable, however, to obtain sup-
plies of valves, components and
batteries over and above our exist-
ing very small allocation, to make
the manufacture of these utility
aids possible. The situation re-
mains unchanged.

The number of valve aids in use
in Great Britain is now definitely
known to be under 50,000. The
total figure of deaf people who
could be helped by a valve aid is
undoubtedly higher, but it in-
cludes many who obstinately re-
fuse to wear an aid. It is certain
that among these potential users
there are very few indeed who re-
main deaf because they cannot
afford an aid. Before the war
our members supplied robust and
reliable valve aids from 8 gns. up-
wards. They used standard bat-
teries and the upkeep amounted
to only sixpence a week. Hospital
clinics help patients to obtain aids
at substantially reduced prices,
and many societies give grants to-
wards purchase.

Deafened ex-Service men are
given aids free of charge by the
Ministry of Pensions, with whom
a number of our members have
contracts. Happily, this business
is negligible. The number of men
recommended for hearing aids last
year was officially given as 60.
ALEXANDER POLIAKOFF,

Chairman, Technical Committee,
! H.A.M.A.
223-7, St. John Street,

London, E.C.1.

ELECTRICAL INSTALLATIONS

HE “ B.I. Pocket Book for Wire-
men ' (M.111/1), issued by British
Insulated Cables, Ltd., Prescot, Lancs,
gives useful information for electrical
contractors on the rating of conductors,
fuses and motors, extracts from the
1.E.E. recommendations and notes on
the testing of installations.



May, 1945

RADAR PATENTS
STIMATING that for several
years after the war there will be
sales of radar equipment amounting
to $75,000,000 a year, the Director
of the Electronics Division of the
U.S. Navy has advocated the set-
ting up of a radar patent pool.
\When addressing a joint meeting
of the American Institute of Elec-
trical Engineers and Institute of
Radio Engineers, the* Director
stated that there is very little in-
formation available about the
number and scope of radar patent
applications filed. He stressed the
need for the industry to take such
steps as were necessary to avoid
clashes when the U.S. Patent Office
released the estimated 2,000-3,000
radar specifications from the secrets
list.
The proposal is for a non-profit
corporation to be ‘formed for
licensing pooled radar patents.

) EMPIRE BROADCASTING
“"ONCURRENTLY with the Com-
monwealth Broadcasting Con-
ference attended by representatives
of the broadcasting organisations of
the Dominions and India, a Tech-
nical Sub-Committee met to discuss
the engineering and scientific aspects

of commonwealth broadcasting.
Although details of the findings
of the Committee are not available
it is learned from a statement issued
by the Chairman of the Conference,
\W. J. Haley, B.B.C. Director-
General, that ‘' the Technical Sub-
Committee has done valuable work
in studying problems of improving
coverage and transmission, particu-
larly on short wavelengths; sound
recording and reproduction ; the col-
lection, dissemination, and practical
use of ionosphere data; studio
acoustics and frequency modulated

transmission.”’ :

SECRET PACIFIC RADIO
’I‘HE George Medal has been
awarded to two officers, whe in
1942, on the Pacific Island of
Tarawa, held by the Japs, succeeded
in getting information of the
enemy’s movements back to Allied
Naval authorities, when the main
transmitting station had been put
out of action.
2nd Lt. R. G. Morgan, an Aus-
tralian, who was in charge of a
training school for native wireless
operators, concealed a portable
transmitter and, in spite of Japanese
threats, relayed information sent to
him by a system of runners by
Capt. F. G. L. Holland, 60-year-old
Director of Education, Gilbert
Islands. Lt. Morgan, who volun-
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tarily remained on the island, after
arranging the escape of most of the
civilians, was notified of the award
by radio. He was later killed by
the Japanese with 21 European
prisoners.

STANDARD FREQUENCIES

HE transmissions from the U.S.

National Bureau of Standards’
radio station, W\WV, near Washing-
ton, D.C., have been extended to
include a continuous radiation on
15 Mc/s throughout the 24 hours.

Standard audio frequencies of
440 c/s and 4,000 c/s are now
broadcast continuously on this
carrier.

Details of the transmissions on
2.5, 5 and 10 Mc/s, which remain
unaltered, were given in the Sept-
ember, 1944, Wireless World.

OLIVER LODGE SCHOLARSHIP

A RESEARCIH scholarship, which
is to be known as the ' Oliver
l.odge Scholarship,”” has been
founded by the Institution of Elec-
trical Engineers to commemorate
the 25th Jubilee of the Radio
Section.

The scholarship will have a basic
annual value of f£250 and will be
tenable for one year. The scholar
will have to carry out research in a
subject closely allied to radio en-
gineering.

Further particulars and nomina-
tion forms are obtainable from the
Secretary, I.E.E., Savoy Place,
London, W.C.2. Nominations must
be received by May 15th.

151

WHAT THEY SAY

SPOKEN WORD wversus Lazvy Man.
Broadcasting has one great advan-
tage over other methods of distri-
buting information: it can push
things at people in such a way as to
overcome the barrier of inherent
human laziness.—Lord Vansittart,
speaking at the Radio Industries
Club on ‘‘ Radio’s Part in Keeping
the Peace.”’

APPLIED ScIENCE.—In this coun-
try, the advance and efficient appli-
cation of science requires democratic
planning largely by scientists them-
selves. For this we propose a Cen-
tral Research and Development
Council, under the “authority of the
Lord President of the Council.—
Clause from the resolution drafted
during the recent conference on
‘“ Science in Peace ' organised by
the  Association  of  Scientific
Workers.

HEARING AIDS

AVING asked in the House of

Lords what progress had been
made by the Medical Research
Council towards the supply of stan-
dard national acoustic aids for
deafened ex-Servicemen, the Duke
of Montrose, President of the
National Institute for the Deaf,
moved that provision should be
made in all large cities for setting
up approved otological clinics as
part of any national social rehabili-
tation scheme for ex-Servicemen.
He said that after the last war
34,000 men were discharged because

ELECTRONIC AND ACOUSTIC hearing aids of varying types are

available, and have been supplied to British prisoners of war through

the Red Cross and St. John War Organisation. Literature on the choice
of a hearing aid has also been supplied to P.0.Ws.

7’
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World of Wireless—
of deafness, but after this war the
country ought to be ready to train
and treat at least 200,000 deaf cases.
There were, he said, about 20
kinds of aid for the deaf, but their
prices were exorbitant. He had an
offer from one firm to make 10,000
sets at (1o each, but he was sure
a national standard set could be pro-
vided by mass production at £5, and
distributed on a national basis.

PERSONALITIES

Leslie McMichael has been elected an
honorary member of the Radio Society
of Great Britain. He was a co-founder
of the Sogiety and was, at one period,
Hon. Secretary.

0. S. PUCKLE, M.LLE.E., who
has left Cossor’s Research Dept.,
which he joined in 1932, to
becormne Chief Engineer and a
director of R. F. Equipment
Ltd., of Amersham, Bucks. He
has worked on radiolocation
practically from its inception
and has collaborated with L. H.
Bedford in work on the velocity
modulation television system. He
is probably best known for his
work on time bases.

Dr. E. F. W. Alexanderson was re-
cently awarded the Edison Medal for
1944 '‘ for outstanding inventions and
dpvelopments in the radio, transporta-
tion, marine and power fields.”” He has
also recently received the award of the
Swedish Cedergren Gold Medal. Dr.
Alexanderson, who is now Consult-
ing Engineer with the G.E.C. at
Schenectady, built the original HF
alternator for Prof. R. A. Fessenden,
which resulted in the first broadcast
of radio telephony on Christmas Eve,
1906.

G. L. Marshall, Northern Ireland
Director of the B.B.C., has just com-
pleted 21 years’ service with the Cor-
poration. He has been in Belfast 13
years; during which time the new head-
quarters in Belfast and the transmitting
station at Lisnagarvey have been
erected:

Dr. F. E. Terman, well-known author
of ‘‘Radio Engineering,” has been
appointed Dean of the Stanford Uni-
versity School of Engineering, Palo
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-Alto, California. He is at present head

of the U.S. Government Radio Research
Laboratory at Cambridge, Mass.

R. J. F. Boyer has been appointed
Chairman of the Australian Broadcast-
ing Commission in succession to J. W.
Cleary.

W. S. Verrells has resigned from his
position as Chairman and Joint Manag-
ing Director of E. K. Cole, Ltd. With
a capital of only £s0, he and E. K.
Cole formed the Company in 1925 to
manufacture mains power units. E. K.
Cole continues as managing director.

A. G. Allen, D.S.0., M.C,, a director,
has been appointed Chairman of E. K.
Cole, Ltd. He was Chairman, for a
year, of the Associated British Pictures
Corporation.

OBITUARY

It is with regret we record the ioliow-
ing death:—

Percy W. Paget, the last survivor of
the group of pioneers associatéd with
the first transatlantic wireless trans-
mission in December, 1901, who died
at the age of 72. He joined the Marconi
Company in 1898, a year after its in-
corporation, and went to Newfoundland
in 19or with Marconi and G. S. Kemp
to set up a receiving station for the
experiments which proved the practic-
ability of transatlantic wireless com-
munication. Mr. Paget retired from
the Marconi Company in 1938 after 40
years' service.
IN BRIEF

N. Rhodesian Radio.—A new broad-
casting station was opened on March
25th at Lusaka, Northern Rhodesia. 1t
operates daily from 5.30 to 8 p.m. on
a wavelength of 76 metres. Technical
and experimental work is being carried
out and will be expanded when the
delivery .of transmitters ordered from
this country is completed. One trans-
mitter arrived in a badly damaged con-
dition, and another is in transit.

Sudan Broadcasting.—To overcome
poor reception in the Khartoum area it
is planned to install a new short-wave
5-kW transmitter. A 20-kW medium-
wave transmitter to cover the middle
area of the Sudan is included in later
plans.

R.C.A. has established a new inter-
national division and plans to build
manufacturing plants in several
countries.

Wavemeters.—A limited number of
Type 605A absorption wavemeters can
now be supplied from stock by Re-
diffusion, Ltd., Broomhill Road,
London, S.W.18. Eight interchangeable
coils give a wide range of 7 to 3,000
metres.

Four Officials from the Canadian
Marconi Company and Cable and Wire-
less have come to this country to dis-
cuss with C. and W. Head Office the
development of means of communica-
tion, especially Press traffic, between
Britain and Canada.

Sign of the Times.—175 students, all
technical employees of Columbia Broad-
casting System, have commenced a
60-week training course in the operation
of television studio and transmitter
equipment. The course, which has been
developed jointly by representatives of
New York University, the Columbia
network and the International Brother-
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hood of Electrical Workers, is in three
parts, as follows:—(I) ‘* Electrical Cir-
cuit Theo for Television,” (II)
** Vacuum ?ube and Communications
Network Theory,” (III) * Television
Theory and Practice.”

School Broadcasting.—Among the
provisions made by the Minister of
Education under the 1944 Education
Act, which came into operation on
April 1st, is the equipment of all
schools for broadcast reception.

Leicester Radio Society has been
successfully restarted and the follow-
ing meetings are planned:—On_May
1st, a talk on ‘*Output Valves, Curves
and Load Lines’’ by J. C. Easther will
be followed by a discussion. ‘ Re-
sistance/Capacity Oscillators’’ is the
subject of a lecture to be given on
May 15th by S. May. Both meetings
will commence at 7.15 at the Charles

Street United Baptist Chapel (side

entrance), Leicester.

MEETINGS

Institution of Electrical Engineers
Radio  Section.—'' Notes on the

Stabilities of LC Oscillators,”” by N.

Lea, B.Sc., May 2nd.

“ The Characteristics of Luminescent
Materials for Cathode-Ray Tubes,”” dis-
cussion to be opened by C. G. A. Hill,
B.Sc., May 15th.

" Non-Ferrous Contact Springs,” dis-
cussion to be opened by H. G. Taylor,
D.Sc.(Eng.), and L. B. Hunt, Ph.D.
M.Sc. May 22nd.

All the above meetings will be held
at 5.30 at the LLE.E., Savoy Place,
Victoria Embankment, London, W.C.2.

Cambridge Radio Group.—'* Carrier
Protection on Overhead Transmission

ALFRED CLARK, Chairman of
E.M.IL.; who has been elected first
President of the Radio Industry
Council. This photograph is of
part of a painting by Professor
Artur Pan recently presented to
Mr. Clark by his co-directors.
He began his career in Edison’s
Laboratories fifty years ago and
was responsible for the building
of H.M.V.
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Lines,”” by D. H. Towns, B.Sc., at 6.0
at the Technical School, Collier Road,
Cambridge, May 8th.

South Midland Radio Group.—* High
Frequency Dielectric Materials,”” by
Prof. Willis Jackson, D.Se., D.Phil,, at
6.0 at the James Watt Institute,
Great Charles Street,
April 3o0th.

London Students’ Section.—'* Educa-
tion and Training for Engineers' and
** Part-Time Further Education,” dis-

Birmingham,
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cussion on these reports (prepared by
Post-War Planning Committee) at 7.0
at the LEE., Savoy Place, London,
W.C.2, on May 1st.

Television Society

‘““Beam Tetrodes,”” by S. Rodda,
B.Sc., at 6.0 at the I.LE.E., London,
W.C.2, April 27th.
Inst. of Musical Instrument Technology

Electronic Music Group.—'* A Homo-
phonic or Single-Note Electronic
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Musical Instrument with a Photo
Electric Cell as” Playing Manual,”
demonstration and lecture by Dr. W.
Saraga, at 3.0 at the Northern Poly-

technic, Holloway, London, N.7, on
May 12th.
Royal Society of Arts

'*Wire Broadcasting,”” by Paul

Adotjan, at 1.45 at the Royal Society
of Arts, John Adam Street, Adelphi,
London, W.C.2, on May 23rd.

NEWS

IN

ENGLISH FROM

ABROAD

Country : Station Mc/s | Metres | Daily Bulletins (BDST) ‘ “Country : Station Mc/s | Metres | Daily Bulletins (BDST)
America | India (contd.) 9.630 | 31.15 | 1400, 1650
WOOW (Wayne) 7.820 | 38.36 | 0000 { 11.760 | 25.51 | 0900
WRUW (Boston) 9.570 | 31.34 | 2300 11.830 | 25.36 | 0900
WLWO (Cincinnati) 9.590 | 31.28 | 2300 Il
WLWRI (Cincinnati) 9.750 | 30.77 | 0000, 1600*, 1730 2300 | Iran
'1 EQB (Teheran) 6.156 | 48.74 | 2325
WNRA (New York) .. | 9.855 [ 30.43 | 0000
WLWK (Cincinnati).. [ 11.710 | 25.62 | 1600*, 1730, 2300 Mozambique
WRUW (Boston) 11.730 | 25.57 | 1730, 2300 CR7BE (Lourenco
WRUS (Boston) .. |11.790 | 25.44 | 1600 Marques) 9.830 | 30.52 | 2150
WCRC (Brentwood) . 11.830 | 25.36 | 1545, 1600‘, 2300
WGEA (Schenectudy) 11.847 | 25.32 | 1500, 17 Newfoundland
WOOW (Wayne) .. |11.870 | 25.27 | 0000, 1600‘ 1730, 2300 | VONH (St. Jobhn's) .. 5.970 | 50.25 | 2415
WNRI (New York) .. [13.050 | 22.99 | 1500, 1730, 2300
WNRX (New York).. |14.560 | 20.60 | 1500, 1730 Palestine
WNBI (New York) .. [15.150 [ 19.80 | 1500 Jerusalem 11.750 | 25.53 | 1715
WOOC (Wayne) 15.190 | 19.75 | 1600*, 1730, 2300
WBOS (Boston) .. 15210 | 19.72 | 1500 | Portugal
WLWO (Cincinnati) .. |15.250 | 19.67 | 1600*, 1730 CSW6 (Lisbon) . 111040 | 27.17 | 2100
WCBX (Brentwood). . |15.270 | 19.65 | 1545, 1600*%, 1730 ,
WGEO (Schenecmdy)- 15.330 | 19.57 | 1730, 2300 Spain
WRUA (Boston) o [15.350 | 19.54 | 1415, 1545, 1600* i EAQ (Aranjuez) 9.860 | 30.43 | 21501
WLWLI1 (Cincinnnti) 17.955 | 16.70 | 1500 i
WRUW (Boston) ‘ 17.750 16.90 | 1730 Sweden
WRCA (New York) .. |17.780 | 16.87 | 1500, 1730 SBU (Motals) 9.535 | 31.46 | 2320
WCBN (Brent\vood) |17.830 | 16.83 1545, 1600*, 1730 SBP : e 11.705 | 25.63 | 1800
WNRA (New York) : 18.160 l 16.52 | 1500, 1730
' Switzerland
Australia HERS3 (Schw arzenburg) 6.345 | 47.28 | 2150
VLG (Melbourne) 9.580 | 31.32 | 1635 HER4 11.775 | 25.48 | 2150
VLC6 (Shepperton) . 9.610 | 31.22 | 1600, 1635, 1700 Berne 10.340 | 29.00 | 0300, 2150
VLC2 (Shepperton) . 9.680 [ 30.99 | 1815
VLG3 (Melbourne) .. (11710 | 25.62 | 1700 | syria
VLG5 (Melbourne) 11.880 | 25.25 | 1815 l FXE (Beirut) 8.035 | 37.34 | 1735
Belgian Congo Turkey
Leopoldville .. 15.167 | 19.78 | 1300 ] TAP (Ankara) . 9.465 | 31.70 | 1845
|
Brazil U.S.S.R. !
PRLS (Rio de Janeiro) | 11.715 ‘ 25.61 | 2130t Il Moscow .. | 6.230 | 48.15 | 0115, 1900, 2000, 2100,
| 2300
Canada (1 6.770 | 44.30 | 0047, 0115
CHTA (Sackville) 15.220 | 19.71 | 1345, 1545, 1745, 1945 6.980 | 42.98 | 0115
I 7.300 | 41.10 | 0000, 0047, 01185, 0200,
China 0300, 1900, 2000
XGOY{Chungking) .. | 9.635 | 31.14 | 1500, 1600, 1700 ( 2100, 2200, 2300
9.480 | 31.65 | 0200, 0300
Ecuador | 10.445 | 28.72 | 0830, 1340
HCJB (Quito) 12.455 | 24.09 | 0100, 2130 11.63¢ | 25.79 | 1340
11.830 | 25.36 | 0115, 1300, 1340, 1420,
Egypt 1800
Cairo .. . 7.510 | 39.94 | 1945, 2200 11.950 | 25.11 | 0115, 0200, 0300
Forces Broadcasting f 12.260 | 24.47 | 1320%, 1700
Service ~ 7.22 41.55 | 1030, 1330, 1930, 2200 15.530 | 19.32 | 0115, 1300, 1340, 1420
French Equatorial Africa lI‘Vatican City
FZI (Brazzaville) .. (11.970 | 25.06 | 2045, 2245 Il H P 6.190 | 48.47 | 2115
l, 9.550 | 31.41 | 2115
India | P RERSRRECITI| SEEy N il
Delhi .. 6.100 | 48.47 | 0900, 1650 Il ke/s | Metres
7.240 | 41.44 | 1650 Athlone .. 565 531 | 1440, 1945, 2300°,
7.290 | 41.15 | 0900, 1400, 1650 | 23101
4

It should be noted that the times are BDST—two hours ahead of GMT.

* Sundays only.

1 Sundays excepted.



154

\

Wireless World

May, 1945

COLOUR TELEVISION

Discussion on Ways and Means

N opening an informal discus-

sion on ‘colour television

before the Radio Section of the
1.LE.E., L. C. Jesty introduced the
subject by saying that it seemed
inevitable that a colour television
service would ultimately be estab-
lished. Development should be
directed towards (a) the agree-
ment of the technical methods to
be employed, particularly with re-
gard to the colour analysis and
synthesis of the picture, and (b)
the standard of definition to be
achieved before colour is intro-
duced.

With regard to (a), the litera-
ture shows that the methods pro-
posed for colour television have
followed logically the same steps
as already trodden in colour
photography and cinemato-
graphy, but have not yet reached
an equivalent of the elegant solu-
tion to the photographic problem
known as the ‘‘subtractive in-
tegral tri-pack *’ technique. Tele-
vision, however, being elec-
tronic and therefore practically
inertialess and _instantaneous,
enables the older ‘‘additive’”
principles to be used more advan-
tageously than in cinemato-
graphy.

All the demonstrations of colour
television so far given, by Baird
in this country, and Bell Tele-
phone and C.B.S. in America,
have employed scanning processes
embodying various colour se-
quences for analysis and syn-
thesis. It is now taken for granted
that the science of colour has
established the necessity for a
minimum of three primary colours
for acceptable reproduction.

Scanning sequences can be
classified under three heads: (1)
Scanning each picture point; (2)
scanning each picture line; and
(3) scanning each picture frame,
in the three primary colours. Of
these (1) is the most attractive
but the most difficult. It gives
the minimum of difficulty in
colour registration and fringing ;
allows the retention of the same
basic scanning frequencies (line
and frame) as the equivalent defi-
nition black-and-white picture ;

and allows the possibility of add-
ing colour to an existing black-
and-white system, the existing re-
ceivers continuing to receive the
picture in black and white. The
difficulties with this system lie
in changing the colour of the scan-
ning spot at about three times the
maximum video frequency of the
black-and-white picture and in
maintaining colour synchronism.
At the other extreme (3) offers the
simplification of changing the
colours at only about three times
the equivalent black-and-white
frame frequency, but at the ex-
pense of three times the frame
and line frequencies; it also
suffers from the inability to add
colour to an existing black-and-
white system.

Additive Systems

Various methods from *‘ reseau ’
screens to moving filters have
been proposed for producing the
necessary primary colours. All
additive colour systems result in
a loss of sensitivity in the trans-
mitter camera and loss of bright-
ness in the received picture.
These must be restored by im-
provements in cameras and
cathode-ray tubes. Additive
systems fall into two main
classes: those employing optical
or electron-optical superposition
of the colour images, and those
employing sequential projection
or scanning of the colours. The
former suffer from errors of super-
position of the images, giving
colour fringes where the registra-
tion is inaccurate, but offer the
possibility of using separate chan-
nels for each colour with corre-
sponding advantage. The latter
suffer from colour fringes on mov-
ing objects, owing to the time
lapse between the presentation of
the successive colours, but these
lags can be made imperceptible
provided the colour sequence is
fast enough.

Electronic scanners give high
relative accuracy in the location
of picture points, but absolute
accuracy is of a low order. Their
use for the former -method is

therefore ruled out unless some
auxiliary device is used for ensur-
ing registration. The same argu-
ment applies to the use of a fixed
‘“reseau’’ with either scanning
sequences (1) and (2) above.

It would appear, therefore, that
the only immediately practicable
system is the ‘‘sequential-colour
frame -scanning >’  system  (3)
(above), unless some unpublished
device has been perfected, such as
a method of altering the colour of
a fluorescent screen at will, or re-
ceiver picture storage, or the
simultaneous transmission of all
picture points instead of scan-
ning.

With regard to the standard of
definition, the additional informa-
tion to be conveyed in a colour
picture results in an increase in
the video band-width of about
three times compared with the
equivalent definition black-and-
white picture. In going from a
black-and-white to a colour pic-
ture with the same available band-
width, it follows that the black-
and-white picture will have about
three times the number of lines
of the colour picture. At low
definition this would be very
noticeable, but in the region of
400 lines or over the comparison
in definition would become less
obvious. A 405-line colour picture
would require about three times
the video band-width, and with
vestigial sideband transmission
about twice the ether space of
the pre-war 4o5-line transmission.
On this basis, a 500-600-line
colour picture is not inconceivable
as a long-term development.
Should it be demonstrated, how
ever, that higher definition, say,
800-1,000 lines, is necessary on
purely visual grounds, then it
would seem that colour television
is only a remote possibility until
much greater experience of the
higher transmission-frequency
bands has been obtained.

During the ‘course of his re-
marks, Mr. Jesty gave demonstra-
tions of the synthesis of white
light from three primary colours.
Sequential illumination of a set of
snooker balls through a rotating

'
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three-colour filter served to show
brilliant colour fringes when the
balls were set in motion. Finally,
the meeting was given the oppor-
tunity of comparing monochro-
matic and colour cine films of the
same subjects projected simulta-
neously side by side.

In the discussion which fol-
lowed, several speakers com-
mented on the apparent 1mprove-
ment in contrast in the colour pic-
tures, and it was agreed that less
range of tone was required in
colour than in a black-and-white
system. On the other hand, the
brightness level of an additive
colour television picture would be
less than that of monochrome,
and there was need for further
development to increase the effi-
ciency of screen fluorescence.
One speaker thought that a
mechanical system of scanning
might provide a solution; small
high-speed motors were now avail-
able with a useful life of the order
of 4,000 hours.

Colour Fringing

Colour fringing on moving ob-
jects was a serious defect of
present frame-by-frame scanning
methods. It could also be caused
by hum in the receiver if the ver-
tical scanning rate were not an in-
tegral multiple of the mains fre-
quency and by fading in a propa-
gation system depending on a net-
work of radio links. Point-by-
point scanning must be the ulti-
mate goal, and one method by
which this might be reached was
to introduce transverse velocity
modulation in the time base so
that the wanted colour in each
point would receive a longer
period of illumination.

In a written communication,
J. L. Baird expressed the opinion
that point-by-point scanning did
not offer sufficient advantages
over line-by-line scanning to
counterbalance the increased diffi-
culties involved. With present
frame-by-frame scanning methods
a considerable reduction in colour
flicker was obtained by increasing
the number of interlacings (and
consequently the frame frequency)
for the same number of lines. He
thought it rather misleading to
state that frame-by-frame scan-
ning could not be added to exist-
ing black-and-white systems. A
two-colour 6o0o-line system (200-
line frames at a frame frequency
of 50 per sec., interlaced three
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times) could be used in the pre-
war B.B.C. 4o05-line system, and
would be received as a 200-line
black-and-white picture on exist-
ing receivers. A three-colour
system was necessary for accurate
colour reproduction, but, in his
view, a two-colour system gave a
pleasing and acceptable picture.

Other speakers held that colour
reproduction should not be at-
tempted until adequate definition
was assured, and that the prob-
lem of colour should bhe set as a
separate objective, not as an ad-
junct to existing systems.

In his concluding remarks, the
chairman (H. L. Kirke) said
colour television was not likely to
become an established service for
some years, but when it did it
would be of great value, as there
were many subjects which could
not be adequately portrayed in
monochrome. From the wsthetic
point of view he thought the
subtle inprovement over black-
and-white of pictures with ordi-
nary sober colours was of greater
value than the more striking
effects of vivid colours.

BETRO

ITH the primary object of

studying overseas markets, the
British  Export Trade Research
Organisation has recently been
formed. Among those industrial
concerns which have taken part in
the formation of ‘‘Betro’’ are
several wireless and allied com-
panies; these include the General
Electric Company, the Automatic
Telephone and Electric Company,
British Insulated Cables, Marconi’s
Wireless Telegraph Company, and
Cable and Wireless. Our publishers,
the Iliffe group of companies, have
applied for founder membership.

Betro’s staffs will investigate on
the spot such matters as overseas
consumers’ tastes and requirements,
the special characteristics of each
market, methods of marketing,
transport and distribution, trade
customs and local government regu-
lations affecting trade.

Betro is to be registered as a com-
pany limited by guarantee and
operating under Board of Trade
licence. It will be non-profit-
making, and revenue will be derived
from membership subscriptions and
payments for special investigations
carried out for individual members.
Full particulars can be obtained
from the organiser, Philip Scott,
Betro, Georgian House, Bury Street,
St. James's, London, S.W.r1.

155

TANNOY

LOUDSPEAKER
SOUND  SYSTEMS

save valuable execu-
tive time, increase
production, and
ensure greater
general efficiency.

Remember, too,
TANNOY

f HIRE

MAINTENANCE

ensures equipment
being always at
‘concert pitch."

TANN()Y

The Sound People

TANNOY is the registered trade mark of
equipment manufactured by

GUY R. FOUNTAIN LTD.

CANTERBURY GROVE,
LONDON, 8.E.27

WEST NORWOOD,
and BRANCHES
‘Phone : GliPsy Hill 1131.

The Largest Organisationin'Great Britain
specialising solely in Sound Equipment
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RANDOM RADIATIONS o

Back in the News

HOW good it is to read in one'sA

daily paper of the capture or
liberation of place after place that
we used to know so well in the days
before the war when we twiddled
our tuning knobs in search of enter-
tainment from abroad—or just for
the pleasure of logging stations.
Poznan, Eindhoven, Kaiserslautern,
Cologne, Danzig, Moravska-Ostrava,
Karlsruhe, Graz, Cassel, Stettin,
are just a few that have come to
mind in the few days before this
is written; doubtless there will be
many more before it appears in
print. I fear, though, that it may
be some time before we have the
actual transmissions of stations in
Poland, Czechoslovakia, Holland
and Northern Italy. Some have
been badly damaged by Allied
bombardment, whilst many more
were badly smashed up by the
routed Germans before they left.
And there are stations that 1 hope
we shall never hear again. In the

bad old days Europe had far too

many. No doubt with an eye to
coming events the aggressor nations
grabbed much more than their fair
share of the long-, medium- and
short-wave channels in the years
before the war, and not a few of
their stations were used mainly for
propaganda purposes. P

Dx and Geography

To follow this world-wide war in-
telligently a considerable knowledge
of geography is needed. Day by
day the news teHs of doings in the
far corners of the earth and ordinary
mortals must reach for the atlas
to discover the whereabouts of
Bandoeng or Luzon or Tandjong-
priok or Suva. Not so the pre-war
short-wave enthusiast. To him they
are familiar names and -he knows
where they are without having- to
refer to maps. Medium-wave
long-distance  wireless _experience
came in equally useful during
the North African and Italian
campaigns, during the Russian
advance and during the stir-

ring doings in Western Europe *
that have continued since the
Normandy landing. To adopt

long-distance wireless as a hobby
means automatically the subsequent
acquiring of a useful knowledge of
world geography without tears—a
sound reason for encouraging any of
the young hopefuls who show signs
of taking it up! Apart, too, from
giving them a knowledge of where

By “DIALLIST"”

towns and countries are, it is an
incentive to regard spherical trigo-
nometry not as a mere dry-as-dust
subject, but as a ready aid to the
solution of a variety of interesting
practical problems.

oono

Sorting Out the Channels.

HOW long, I wonder, will it be
after the end of the war before
a European broadcasting conference
assembles to evolve the new wave-
length plan? The sooner the better,

- for the quicker they get to work the

better will be their chance of pro-
ducing a scheme acceptable to all.
If nations are allowed to take their
own course for some time before a
conference is convened many diffi-
culties will arise. New and powerful
stations will be built in large num-
bers and each will claim to have
established its right to a channel.
But if this thing is tackled right
soon each country can receive its
allotment of channels before new
stations - have been erected or old
ones repaired. I very much hope
that whatever conference there may
be will resolve right away that a
10-kilocycle  separation  between
channels is the only thing that will
answer. A system on that basis has
worked and worked well for years in
the United States. It makes for
‘much less interference between
stations and it has another great
advantage: your channels can be
known %and indicated on receiver
tuning dials) by consecutive num-
bers corresponding to tens of kilo-
cycles. Thus 550 kc/s is channel
55, 540 kc/s is channel 54 and
SO on. '

000

Should Television Pay Its Way?

’I‘HE Television Committee has
recommended that television
should stand as soon as possible on
its own financial feet. In other
words, they urge that those who
derive entertainment in their homes
from the television programmes
should provide the money for them
by paying an extra licence fee—{1
a year is suggested. At first sight
that seems very right and proper—
but is it really? Personally, I dis-
like the sharp distinction drawn
between sound-only and sound-and-
vision broadcasting; I should like
to see the two included under the
one heading of broadcast entertain-
ment. Be that as it may, your ros.
licence does nmot automatically en-
title you to have entertainment laid

on any more than asgun or game
licence provides you with the right
to shoot over land. Read its con-
ditions if you don’t believe me. The
Goverament does, in fact, maintain
a broadcasting service, but you'd
have to pay the same ten bob if you
used your set only for receiving (in
peacetime) the Air Ministry weather
reports or the signals of the radio
beacons. Every ciné goer will have
the benefit of some, at any rate, of
the television programmes when the
high-definition service is in being,
and why should the owner of a tele-
visor pay for his fun? In any event,
the cost of the post-war television
programmes is estimated at an
annual £1,500,000, and the best way
of bringing the number of television
set owners up to 1} millions in quick
time is emphatically not to impose
a £1 tax on them.
ooo

Fine Work

O me one of the most amazing
things about radiolocation gear

is the way in which it enables semi-
skilled operators to make minute
measurements of almost incredible
accuracy. Still more astonishing
perhaps is the fact that they make
such measurements without realis-
ing that they are doing anything of
the kind. Here’s an example. 1'm
not going to say to what degree of
accuracy a range can be obtained,
but let’s suppose that it is required
to measure a particular range with a
maximum error of plus or minus
200 yards. The round figure speed
of radio waves is 300,000,000
metres a second: more accurately it
is 2.9982 X 10* m/sec. or 3.277z X
10°® yards per second. As Dr. Smith-
Rose explained recently in Wireless
World, ranges are measured by
timing the out-and-home journey of
pulses, so that 1,000 yards of range
equals 2,000 yards of pulse travel, if
I may so put it. A moment’s work
on the back of an old envelope will
show that a pulse returns irom a
““target’’ 1,000 yards away in 6.1
microseconds. As 6.1 u-sec. repre-
sents 1,000 yards of range, .22
p-sec. corresponds to 200 yards.
And being accurate within such

limits is, I think you'll agree, pretty

fine work! Not very wonderful in
the laboratory, perhaps with a
skilled physicist at work; but some-
thing of an achievement on the
battlefield, especially when the work
is done by an operator who, in civil
life, may never have made measure-
ments more accurate than the pint
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of beer, the pound of butter or the
yard of cloth of everyday life.

000
High-fidelity Sound

T was not, perhaps, surprising
that the Television Committee
made scant reference in its report
to the sound transmissions from
television  broadcasting stations.
The members no doubt felt that the
vision side of the business was their
particular affair and stuck to that.
I can’t help wishing at the same
time that they had recommended
that high-fidelity sound transmis-
sions should take place throughout
ordinary programme hours, whether
or not vision was being sent out.
As they didn’t do so, I hope that
the Te?i,:vision Advisory Committee
will.  The ‘'pros’’ are many and
important; the ‘“cons,’’ so far as I
can see, nil. First, it would give
all who invested in good televisors
every opportunity of making full
use of them. People may be rather
chary about buying apparatus that
can be used for only an hour or two
a day, but many would be anything
but reluctant if they knew that
their television set’s sound depart-
ment could be used at any time to
bring in, say, the npational pro-
gramme far better than any ordinary
domestic wireless receives could.
Then there’s the amateur experi-
menter, keen on the quality aspect
of wireless reception.” A splendid
field would be opened to him and he
could be relied upon to make full
use of it. And apart from the ama-
teur, there is the professional radio
engineer specialising in the matter
of fine reproduction. We owe a
great deal to him already for the
wonders that he has worked in the re-
production of ordinary sound broad-
casting; our debt would be greater
still if high-fidelity broadcasts of
the complete programmes gave him
a chance of showing what he could
do with them. There was, so far as
I recall, no mention of FM in the
report. I want to see us going
ahead with FM, largely because I
feel that it offers one of the best
hopes of palliating interference. I'm
afraid that the Television Commit-
tee’s recommendation that the Post-
master-General should be given
powers to enforce the suppression of
radiated interference won't get us
anywhere—at any rate for a very
long time. There will be far too
much opposition from vested in-
terests.

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.

Wireless World
THE “SONICAGCE"”

Supersonic Sound Measurement
of Metal Thickness

IN many instances in aircraft con-
struction, for example, hollow
metal propeller blades, a surface
finishing operation has to be carried
out on a totally enclosed hollow
structure which may reduce the
thickness of the material beyond the
safety point. The inaccessibility of
the inner surface precludes the use
of normal gauges and a method
must be devised by which the thick-
ness can be measured from the
outer surface without drilling or
cutting.

In the ‘‘Sonigage,”” an instru-
ment designed by the Research
Laboratories Division of the General
Motors Corporation and described by
W. S. Erwin in a paper before the
Society of Automobile Engineers

. (October, 1944), supersonic sound

waves are excited in the material by
a thin quartz plate silvered on one
side and using the work as the other
electrode. Piezoelectric vibration is
induced by an oscillator and reson-
ance conditions are indicated by the
power absorbed from the osciflator
circuit. Standing waves are estab-
lished between the front and back
surfaces of the metal, and, for the
fundamental mode, the thickness ¢
in thousandths of an inch is given
by the relation ¢ = ¢/2f where ¢ =
velocity of sound in the material in
inches per second, and f = resonant
frequency in kilocycles.

Good contact with the work is
essential and this is achieved by
brushing the surface with oil before
applying the crystal unit. The
natural frequency of the latter must
be above the range of the oscillator.

The ‘‘Sonigage’' has two fre-
quency ranges covering thicknesses
in steel, from 0.002 to 0.4 inch and
the maximum error does not exceed
2 per cent.

CATALOGUES RECEIVED

INTERIM catalogue No. 256 (Jan.,
1945) describing standard capacitor
types made by A. H. Hunt, Ltd.,
Bendon Valley, Garratt Lane, London,
S.W.18. Circulation limited to set
designers and manufacturers.

Descriptive  List N.S.C.12—"RB.I.
Radio Frequency Cables,” from British
Insulated Cables, Ltd., Prescot, Lancs.

Leaflet No. 18 describing metallised

Ceramic bushes for hermetic seals,
issued by Steatite and Porcelain
Products, Ltd., Stourport-on-Severn,
Worcs.

Dlustrated brochure describing the
applications of the ‘ Clayflex Flexible
Bearing ”’ from Clayflex, Ltd., Tidding-
ton Road, Stratford-on-Avon.

THE « FLUXITE QUINS™ AT WORK

** Do you call that an EARTH ?** chuckled EE.
‘“*It's FLUXITED nicely, | see,

but when OO sees it, lad,

there'll be trouble, bedad,
It's her bath | | should hop it, tout sulte."

o
See that FLUXITE is always by

you—in the house — garage —
workshop — wherever speedy
soldering is needed. Used for
over 30 years in Government
works and by leading engineers
and manufacturers. Of all Iron-
mongers—in tins, 8d., 1/4 & 2/8.
- @
Ask to see the FLUXITE
POCKET BLOW LAMP.
Price 2/6.
o

TO CYCLISTS ! Your wheels will
NOT keep round and true unless the
spokes are tied with fine wire at the cross-
ingg AND SOLDERED.  This makes
a much stronger wheel. If's simple—uwith
FLUXITE—but IMPORTANT.

®
The FLUXITE GUN puts FLUXITE

where you want it by
a simple pressure.

Price 1/6, or filled,
2/6.
ALL MECHAMICS W/IL HAVE ™

m
IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF * SOFT*
SOLDERING and for Leaflats on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Pries 14. each.

+ FLUXITE LTD.

(Dept. W.W.), Bermondsey Street, S.E.!
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SUPER-REGENERATIVE RECEIVER

N electron tube is arranged to

develop two frequencies, one by
velocity modulation and the other by
back-coupling two of the electrodes.
The second frequency is then used to
*quench’ the first, as in a super-
regenerative receiver.

The velocity-modulating _electrode
comprises two concentric cylinders M,
M1 situated between the control grid G
of the cathode K and the anode or
plate P of the tube. Incoming signals
are fed by a loop L to a coaxial-line
resonator T, which is branched across
the two concentric cylinders of the
modulator, so that the RF fields
“bunch’ or velocity-modulate the
electron stream as it passes through.

Super-regenerative receiver for
high frequencies.

Meanwhile the outer conductor of the
resonator feeds back energy to the
control grid through a coupling circuit,
which includes a blocking condenser C
and a leak resistance R, to generate a
quenching frequency. The resulting
signals are heard in a pair of head-

phones H.

Marconi’'s Wireless Telegraph Co.,
Ltd., and G. B. Banks. Application
date May oth, 1941. No. 564731.

INDICATING FIELD STRENGTH

A RELAY responding automatically
to waves of a given amplitude
is used for plotting the polar diagram
of a short-wave transmitting aerial.
The device includes a reactance
winding, having a core of high
permeability, and connected across an
AC source. The magnetisation of the
core is controlled by two coils arranged
in opposition. One coil takes the anode
current from a pentode valve coupled
to a stationary receiving dipole, whilst
the other coil is fed with a steady direct
current. For a given value of the latter,
it follows that the core will be de-
saturated when the grid of the pentode
reaches a certain potential due to the
energy fed to it from the dipole, that
is, for a given strength of the prevail-
ing field. The resulting sudden change
of potential across the reactance then
operates the relay.

A number of such relays, graded to
respond to different field-strengths, are
arranged at selected points around the
transmitter, the orientation of which is
then varied, step by step. By linking
the relays with a flashlamp at the

Wireless World

A Selection
of the More Interesting
Radio Developments

transmitter, a photographic record can
be taken of gle corresponding field-
strength contours.

The British Thomson-Houston Co.,
Ltd., and ]. Dyson. Application date
April 30th, 1943. No. 563698.

-COLOUR TELEVISION

COMPOSITE fluoreseent screen for-

producing, say, a two-colour pic-
ture in a cathode-ray receiver consists
of a stack of mutually insulated con-
ducting strips, laid face to face, the
exposed edges of the long sides forming
the active surface. Before assembly,
the edges are coated with different
fluorescent material, and the stack
is arranged so that lines of blue-
responsive zinc sulphide alternate with
lines of orange-responsive zinc cadmium
sulphide. Each set of similarly coated
strips is electrically bonded to a
separate bus-bar arranged at opposite
ends of the stack, the bus-bars bheing
fed with a square-shaped voltage which
is synchronised with the frame-scanning
frequency.

The incidence of the scanning beam
is determined by the relative potantial
of the two intermeshed network of
strips, so that the lines of one colour
are first completely scanned, and then
those of the second colour, and so on.

A. C. Cossor, Ltd.; D. A. Bell; and
H. Moss. Application date May 4th,
1943. No. 505547.

TELEVISION SCREENS

T is usual to mask the fluorescent

screen of a CR tube in order to hide
the ragged edges of the scanning raster,
This practice, however, has certain
drawbacks. An external mask, for in-
stance, limits the size of the picture
when viewed at an angle, whilst any
mask is liable to produce undesirable
reflection.

The invention discloses a method of
laying a fluorescent screen of the re-
quired size and shape, with clear-cut
edges, on the inside of the bulb, in
such a way that the borders consist
only of transparent glass, against which
any irregularity in the raster cannot
be seen. A disc of filter paper, with a
centre aperture of the required size, is
first laid over the inside of the glass
bulb, and is moistened so that it
adheres closely. A binding material is
next applied to the exposed glass sur-
face, on which the fluorescent coating
is laid, say, by the ‘‘air-settling"
method. When dried by an air jet, the
filter paper will fall away, leaving the
screen in situ.

Philco Radio and Television Cor-
poration. (Assignees of J. S. Vansant.)
Convention date (U.S.A.) March 3ot
1942. No. 564425.
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RECENT INVENTIONS—

TELEVISION AND SOUND SIGNALS

RELATES to systems of the kind
in which the sound accompanying
a television programme is transmitted
in the form of a series of pulses of
constant width but varying amplitude,
which are superposed on the common
carrier wave, together with the syn-
chronising impulses, during the line-
blanking periods when the picture
signals are suppressed.

According to the invention, the
system is modified by varying the
width of the sound-carrying pulses in
such a way that changes in width
represent the depth of modulation,
whilst the rate-of-change of width
carries the tonal frequencies. The
amplitude of each pulse can thus be
kept constant. One advantage of the
modified system is that the peak level
of the sound pulses can be used to
control the gain of the set, instead of
having to introduce auxiliary pulses for
this purpose. Another is that the
amplitude of the sound pulses can be
made substantially greater than either
the picture or synchronising signals,
whereby all three are more easily
separated in the receiver. If desired,
the usual synchronising impulses can
he width-modulated to carry sound,
thus making the one set of pulses serve
both purposes.

S. R. R. Kharbanda and Pye, Lid.
Application date January 7th, 1943.
No. 564511.

ELECTRONIC RELAYS

HE drawing shows a relay of the
kind in which an electron stream
is deflected by impulses from a source S
so as to fall on one or other of two
targets A1, Az, these being connected
to output loads R, R2 respectively.
A strong signal, however, is liable to
swing the beam too much to one side
of the centre line, so that some or all
of the electrons fail to strike against
the proper target, thus giving weak or
false indications.

Beam deflection relay.

To prevent this, two intercepting
electrodes Ni, N2 are placed close
behind the usual deflecting plates in
order to catch any electrons that are
over-deflected. They are connected at
T, T2 to the load resistances, so that
their pick-up is added to that of the
main target. The interceptors are cut
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away at the centre to allow a normally
deflected beam to pass freely. One
advantage of the arrangement is that
the main targets can be made smaller
than usual, thus reducing the overall
size of the tube.

H. Ziebolz. Convention date (U.S.A)
April 22nd, 1942. No. 564382.

—
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BLIND LANDING [SYSTEMS

NUMBER of overlapping beams

are arranged to give a clear-cut
gliding path which is as free as possible
from false or ambiguous indications.
This is secured by first radiating two
relatively fixed beams, separated by a
narrow gap which
contains no energy,
and then filling this
gap with a third

N }stoz
+150~ [ BANDS

A beam suitably
modulated with
course-indicating sig-

roon EEBE TR
+|so'\,}smos tw’gelel; d‘itl‘;‘:ce tl":(;

aerials A and B is
adjusted so that the

N

radiation field from

the ir includes
+90" | SIDE two c osely ad]acent
— 150", ] BANDS major lobes, in
opposite phase.

adio - frequency
from the source S

N

L]
Ls

is modulated at M
and M1 with two -signal notes of
9o and 150 ¢/s respectively, and
the carrier-wave is suppressed in
bridge circuits K, K1 so that only
the side-band components indi-
cated in the drawing are radiated
from the aerials A, B. The gap
between the two lobes is then

K Kl
M[iso~ o~ [MI
Beam
Ll 11 radiating
5 system.

VOLTAGE STABILISERS

ASUAL fluctuations in a DC supply
are offset by a regulating circuit
which includes two local oscillators, one
being a piezo-crystal of constant fre-
quency, and the other a valve generat-
ing a frequency which varies with the
supply voltage.

A reactance coil, shunted across the
supply terminals, responds to any
voltage variation by a change of in-
ductance, which in turn alters the fre-
quency of the valve generator, and so
affects the difference frequency ob-
tained by mixing the valve output with
that from the crystal oscillator. The
output from the mixer is fed to a dis-
criminator circuit, which develops a
-control voltage that is of the same
polarity whether the supply voltage
rises or falls. This is applied as a
correcting bias to the control grld of
a low-impedance valve, which is in-
serted between the positive supply
terminal and the load to make the
system self-regulating.

G. S. P. Scantlebury.
date March 27th, 1943.

Application
No. 566031.

The British abstracts puhlished
here are prepared with the
permission of the Controller of
H.M. Stationery Office, from
specifications obtainabhle at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
1/- each.

> filled in with a lobe of modulated

CW radiated from the aerial C,
and containing the side-band com-
ponents shown. All three beams over-
lap within a narrow region in which
the go-cycle signal note is cancelled out
above the median line forming the
glide path, leaving the 1s50-cycle note
effective; similarly, only the go-cycle
note is heard below this line.

False indications are eliminated by
radiating the side-bands of only one of
the signal notes from a separate
vertically dxrectne aerial D, which
covers the region above the ghde path.

Standard Telephones and Cables,
Ltd. (assignees of A. G. Kandoian).
Convention date (U.S.A.) May 11th,
1942. No. 565379,

CATHODE-RAY TUBES

CONDUCTIVE disc of sheet metal,
or of colloidal graphite, is laid on
the outer surface of the glass bulb,
close to the fluorescent screen, and
serves to apply radial deflections to the
spot when making records against a
circular time base. The deflecting
voltages can be applied between this
outer disc and the internal conductive
coating usually found near the top end
of the bulb; or the final anode may
serve as the second electrode for the
purpose. To generate the circular time
base, voltages are applied in quadrature
across the familiar two pairs of plates.
Although the radial deflections of the
spot are not linear over a wide range
of voltage, they are sufficiently so to
give sensitive and accurate indications
of short time intervals or of frequencies
comparable with that of the time base.
It is claimed that a radial deflection
sensitivity of the order of 20/V mm, per
volt can be obtained, where V is the
voltage of the final anode of the gun
relative to the cathode.
A. C. Cossor Ltd., and L. A. Wood-
bridge.  Application date February
26th, 1943. No. 563817.
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VORTEXION

50 WATT

AMPLIFIER
CHASSIS

The new Vortexion 50 watt
amplifier is the result of over
seven years’ development with
valves of the 6Lé type.- Every
part of the clrcuit has been care-
fully developed, with the result
chat 50 watts is obtained after
the output transformer at ap-
proximately 49, 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 blas.

The response curve Is straight
from 200 to 15,000 cycles in the
standard model. The low fre-
quency resp has b pur-
posely reduced to save damage
to the speakers with which it
may be used, due to excessive
movement of the speech coll.

A tone control [s fitted, and the large alght
section output transformer Is_available to
match, | ohms. These output
lines can ba matched using all sections of
windings, and will deliver the full response to
tne loud speakers with extremely low overall
harmonlc distortion.
PRICE (with 807, etc., type valves) £18.10.0

Plus 33% War Increase

MANY HUNDREDS ALREADY IN USE
Supplied only ageinst Government Coniracle

VORTEXION LTD
257. THE BROADWAY.




22A

HHUBEEEEE
" Are you readY

T

-

| B8 5
with your

%(S

|
]

r
2 6
When planning for peace do not forget that the cost |
of your products will be considerably affected by the |
packing. Guard against high breakage, freight and
storage costs by asking Thompson & Norris to help

WO e ——

I'&N
A

THE THOMPSON & NORRIS MANUFACTURING CO. LTD,, Great West Rd.,

Histon and Edinburgh
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MODEL 350
3} SCALE

MODEL 200
2° SCALE

. - __4
Spectalising in the manufacturing of MODEL 500 5" SCALE

robustly constructed sensitive Moving
Coll and Rectifier Instruments, we
are regularly supplying these with
sensltivitles as ow as 20 (LA full scale
in both Moving Coll and Rectifier
types.

These instruments are also available
as Thermocouple types as low as
1.25 mA full scale. Spade type or
Knife Edge and Mirror
scales are available on most instru-

MODEL 400 4° SCALE
ments and llluminated dials can
be supplied on Model 400 and
500 instruments.

pointers

IMMEDIATE DELIVERY.
For some time past, we have been
carrying a small varied stock of |
most ranges of moving coil instru-
ments, We are able to give im-
mediate delivery for urgent orders

INSTRUMENTS LTD,
*Phone : Slough 21381

elecrrlc
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ELECTRICAL
419-424 MONTROSE AVENUE, SLOUGH, BUCKS.
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post-war pack?
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CORRUGATED
i ‘ F1BRE-BOARD PACKINGS

you design the best possible pack. While packings for
the safe transit of vital war supplies must still. have
first call, Thompson & Norris can assist with designs
and samples. Act in good time and apply now.

Brentford, Middx - Ealing 4555 + Factories also at Hayes,

SWITCH
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for radio, television and other applications.

BRITISH N.S.F. CO. LTD.
KEIGHLEY, YORKS.

KEIGHLEY 4221/4 'Grams : ENESEF, KEIGHLEY
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Simmonds Aerocessories Limited -
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The standard Spire nut is only
one form, and the most elementary
form at that, of fixing by the Spire
method. There are alpeady over 300
special Spire designs, each of which
has been “made to measure,” for some
particular job. In most of them no
separate nut or washer is needed. The
Spire fixing is part of the compenent
itself. It is pretty safe to say that Spire
can simplify moust assembly jobs. Send
us along any ordinary assembly-parts or
drawings. We'll see if we can’t cut out
some of the bits and pieces and reduce
the operational time by designing a
Spire assembly. No charge for this. If
it works we'll get your order If it
doesn’t we'll tell you so and there's

no harm done.

Great West Road «

THAT'S Fixed THAT! NP 1506.
Aircraft manufacturers and coachwork builders
employing stressed skin construction are saving
time and money and material by the use of this
simple Spire fixing. It
serves to hold the tack
bolts in position until
riveting of skin sections
has been completed. it
15 quicker to use than
the usual square pressed
nut and is easily remov-
edforfurther use when
1t$*holding job " is done

BETTER way of fixing

London « A Company of the Simmonds Group
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mo/-mgmuuma/-hnnmn
uumrﬂ aversge lines 5-6 words. Box
Kumbers £ words, plas 1/-. Press Day : June 1945 lesme,
first post Wednesday, Msy Oth, Ko responsidility accepted
forlerrors’) B .
Under Defence Regulations 1939, S y Rules
and Orders 1940, Numbrr 1689, a permit
(T99G) must be obtained before sale or purchase
of certain electrical and wireless apparatus
particularly such valves and apparatus as are
H opplicable to wireless transmission.

EIVERS AND AMPLI
H.P. RADID SERVICES, Ltd., offer:

CIVILIAN ac wartime receiver, £12/3/4; bat-
tery model, £10/19; 5w ac/dc 3V amplifier
with valves, neat chassis construction, £6/10:
Celestion, L.8. matched to suit, £1/13;
Shatesbury 6v 15w portable amplifying equip-
ment, mike, 2 speakers, etc., £45.

ROTHERMEL senior cMgstal pickup, 78/9;
Rola 8in P.M. speaker, 22/-; Celestion 8in
with transformer, 29/6; Vitavox 12in 10w,
£6/18/6; Universal output transformers, 716;
Mullard ac Universal measuring bridges, Jatest
type, 15gns; Mullard B100 cathode-ray tube
unit with 3in tube, 12gns.; O-1ma meters, dlzin
diameter, £4/10; sram_ GT1C _gas-filled
26/-; Mullard HVR2A high voltage
rectifiers, 20/-. . . .
PUBLICATIONS.—" Radio  Circuits,”  2/-;
' Radio Manual,” 1/-; ' Modern Radio Test
Gear Construction,” 1/6; ' Short Wave lland-

book,” 2/-; ' Manual of Disc Recording,”” 2/-;
"olgudio IVllve Manual,” 3/6; ° A'x'nphﬂer
Manual,” 2/-; "' Radio Inside Qut,” 4/6;

* Radio Reference liandbook,” 10/6.
POBTAGE extra under £4. éepd for price list,
1d. plus s.s.e, you'll find it interesting.
H.P. RADIO SERVICES, Ltd., 55, County
Rd., Walton, Liverpool, 4. Tel. Aintree 1445,
Estab. 1935. . (3732
OMMUNICATION receivers, — Remember
*Dale ** after the war.—Dale Eleotronics,
Ltd., 152-6, Gt. Portland 8t., W.1. Mus. 1023,
.R.0. communication receiver, brand new,
unopened, latest model; exchange for
good talkie projector or other receiver & cash.
—Box 130, Parrs, 121, ngsway,_W.C.2.. (3720
6-VALVE M.W. superhet. tuning unit, 10-
way P.B. control (motor type), A.F.C.,
amp. A.V.C., Red E valves; best offer over
£12—Edwards, 71, Hill Lane, Southampton.
UALITY amplifiers, 200-250v ac, Sw,
8lgns.; 12w, £14; output im dance to
requirements, both types; s.a.e. for leaflet and
copy * Design_for Quality.”—J. H. rierley
L ramophone Recordings), Ltd., 403, Mill 8t.,
iverpool, 8. . (3195
4-VALVE ac/de Midget kit set, complete
with all components, selective, no over-
lapping,  valves, 5in  spesker, chassis,
10X 4 x 214, nothini{ else to bu&. immediate
delivery; £8/10.—Henry's, 5, arrow Road,
Edgware Road, London, W.a. . [3754
AKER'S8.—New 7-valve ™ Wireless World
Quality amplifier with tone control stage,
8 watts push-pull triode output, price includes
super Quality triple cone, 12in permanent
magnet speaker, with large output transformer
tncf all valves; also as above but with 15
watts tetrode output, ideal for realistic repro-
duction for public address; limited orders
only; 2ld. stamp fer particulars, prices, etc.
—Bakers Selhurst Radio, Tel. Croydon 4226.
RECEIVERS, AMPLIFIERS—SECOND-HAND
SALE, 8X23, perfect; £60; Do speaker.—
Minor, Broad Park, Exmouth. (3674
HALLICRAFTER Super Skyrider, 5x16, as
new; offers wanted.—Box 3426. (3706
ALLICRAFTERS 8X17, speaker, 1851,
first R.F.; marvellous; offers.—Box 3410.
0. 2 Monodial, with amplifier; £25.—Gold-
thorpe, 46, Meadow 8t., Rotherham. {3659
.G.D. 6-valve set, 4 bands, condition as
new; £24.—BM/ECHT, London, W.C.1,
ALLICRAFTER’'S dual diversity 25-valve
receiver; offers or exchange.—Box 3434.
COMMUNICATION receivers, new B8X324,
speaker and spare set valves, slso Trophy
Six.—~Offers to Box 3423. (3692
15w. s.c. amplifier, £10; or exchange for
) autochange gram. motor. — Royston,
Bodiam, 8t. Fillans Rd., 8.E.6. 5
URP A92 short-wave receiver, little
used, and gerioct condition; £35.—Box
3406; or 'phone Bays. 4722. 3662
OUND Sales 12-watt lm}gliﬂer (2-PX25),
with tuner unit and agnavox 66, as
new; £40, or offer; 8.E. London.—Box 3411.
ALE, 1939 18-valve Challenger super twin
_ chassis, 6.wave, 4145.2,000, fitted in metal
cabinet, wit! legarnte G.12 p.m. speaker.—23,
Yarrow Place, Bolton. 3769
SOUND sales, 838346 amplifier, also speakers;
sound sales, 11in p.m.; Pamphonic 18in
energised with ac pack: R.K Senior, energised.
—Reasonsble offers to Breese, 22, Highfleld
Ave., Pioner, Middx. Tel. 1568, [3766

POST-WAR PLANNING

Why not let us handle your
transformer problems

If transformers are em-
ployed in the equipment
you manufacture, we shall
be glad to give you the
advantage of our experi-
ence and to offer the same
efficient service that has
won the confidence of the
Government Experimental
Establishments and of the
Leading Industrial Organi-

sations.
The solution of individual
problems has for many

years formed a part of our
normal day's work. The
roduction in quantity of
ARTRIDGE TRANS-
FORMERS has been built
upon the unique knowledge
thus accumulated.

Felephaae: Abocy 2244

PARTRIDGE

TRANSFORMERS LTD

76-8, PETTY FRANCE, LONDON, S.W.1

~<OLON-

INDUSTRIAL

ELECTRIC APPLIANCES

SOLON

BLACTRIC
SOLDER POT -
The SOLON Electric Solder
Pot maintains §lb. solder at work-
ing temperature. Full details are
given in Folder Y.9, which also
describes the range of SOLON
Electric Soldering lrons and the
SOLON  Electric Insulation
Stripper. Please write for details
of SOLON INDUSTRIAL ELECTRIC
APPLIANCES,

W. T. HENLEY'S TELEGRAPH
WORKS 00., LTD,,
WESTCOTT, DORKING, SURREY.

FFER8?! Q.A. Super, slightly modified,
spare valves; Westinghouse h.t.16, with
Sound Sales mains trans. for above; Parmeko
O.P. trans, 28 :1; vendor now on d.c.—Box 3405.
MONODIAL nulzrerhev.. complete with valves
and Hartley Turner loudspeaker in bafile,
assembled but not ganged, £37; Parmeko type
No. 4 mains transformer £4/5, and 3 Mazda
U65/550 rectifiers, unused, 37/-.—Box 3428.
OR sale, Pye Paraphonic R.G.D. 11 valve
all wave auto-change radiogram, in solid
oak cabinet, loudspeaker in separate ditto, con-

dition as new; price 126gns.—Sleeches Farm,
High Hurstwood, Uckfield. Tel. Buxted 264.
10-v. communication

EDDYST()NE E.C.R.
rec., 1.6-32 m/c crystal gate, built-in b/
cast adaptor, crystal oscillator & multivibrator
& decibel meter; metal valves; Hallicraiter
speaker; perf. cond.; best offer over £65.—16,
Bourne End Rd., Northwood, Mdx. Nthwd. 230.
ATIONAL H.R.O. receiver, complete with
National power pack for 200v-250Qv, a.c.
mains, and nine sets of coils. believed 1939
model, listed in U.B.A. catalogue at over 600
dollars; condition perfect and untouched by
service engineers; best offer over £90.—Cham-
pion, 43, Uplands Wa{i N.21. Tel. Lab. 4457.
IIARTLEY-’I‘URNE speaker and amplifier,
10in  separately energised 2,000 ohm
speaker in box-baffle cabinet, amplifier with
4.volt amplifying and rectilying valves, 2
K'T66 output valves with feedback, remote
volume and tone controls, superbly made and
in perfect condition; £35 complete.—Potter,
Fieldways, West IEnd, Chobham, Surrey. [3685
II.M V. amplilying equipment, comrriuin
double turntable playing desk in all steel
‘console cabinet with 120 watt (2 DA60s in
' push pull), double rack amplifier in base, 2
12in speakers in cabinets, provision for radio
{and microphone inputs, separate microphone

amplifier in metal case, E.M.I. moving coil
gicrophone. in perfect working order; cost
310,

accept £145.—Harris, Strouds, Brad-
field, Berks. (3759
NEW LOUDSPEAKERS
EW Broadcast P.M. loud-speakers, 3
models; 12in 12watt 15,500 lines, 13
dia, voice coil; 12in 25watt 18,000 lines, 13in
dia, voice coil; 15in 40watt 18,000 lines, Zl4in
dia, voice goil; machined and precision built
instroments, Ticonal magnets, detachable dia-
phram die-cast chassis uniform response,
accnraz'y. 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
£5/18/6.—New Baker Super Quality 12in
Auditorium permanent magnet speaker
with triple conme, manufactured by Bakers
Selhurst Radio, the pioneer manufacturers of
moving coil speakers since 1925, wide {re-
quency range, even response, idesl for quality
reproduction, fitted with magnet, having ex-
ceptionally high flux density in the air gap,
suitable for public address equipment when
quality reproduction is first consideration;
send 2%d. stamp for leaflet giving details of
above and constructional details of a new
acoustic chamber designed to extend loud
speaker f{requency range; also comstructional
detsils of an infinite baffle cabinet; every
music lover interested in realistic reproduc-
tion should write for leaflet.
/19/6.—New Baker super power cinema
permanent magnet speaker with 18in
triple cone of new design, giving wide fre-
quency response free from objectionable reson-
ances; speech is clear and natural and music
is reproduced with exceptional reslism; fine
en%lneenn job, extremely semsitive, ideal for
ublic address equipment when power hand-
ing capacity, plus realistic reproduction, is
required; present deliveries of speakers three
to four_weeks.—Bakers B8elhurst Radio, 75.
Bussex Rd., 8. Oroydon. Tel. Croydon 6813.
LOUDSPEAKERS, SECOND-HAND

BAKEE’S Selhurst loudlgeaker. mains
energised with rectifiers, high impedance
speech coil; bargain; Molesey 1271, (3694

EW only, 2%in p.m. & ers, 27/-, c.0.d. or
F C.w.0.; 2ma meters wﬁ’h'soo & 600v shunt,
£3.—Hayes Radio, 18, Holloway Arcade, N.7.

AGNAVOX moving coil speaker in case.

Marconi eliminstor, 230 volts.—8cam-
mells. Fashion St., E.1. Bishopsgate 3521,
(v} p.a, born without unit, built into
oak table for home use, tilting device,
excellent finish; olfers,—Andrews, 8, Grove
Park Terrace, London, W.4. f3729
‘WO B.T. 11in R.K.s on baffe 150ohm

speech coils, rectifier, 200-240 v.a.c.,
£11; excha_nge signal generator or testing
set.—22, Friars Place Lane, W.3. (3713

DYNAMOS, MOTORS, ETC.
ONVERTER, 110dc-230ac, 90w, perfeot;

£5.—Byrne, 53, Wood Vale, N.10. [3695
J'.D.C. converter, 100v dc input, 230v,

0.521a, ac output,™excellent condition;

offers.—8, Sebright Ave., Worcester. (3742
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H. _HARRIS, Strouds, Bradfield.—Clearance

items at hargain prices, all goods in
stock, guaranteed in working order and offered
subject to being unsold.
ROTARY converters, ('rypto 70w 110v ac to
70v dc, £2/10; M.L., 100v dec to 600v 100m/a
de, £3; Phyme, 500 watts 110v de to 70v ac,
£5; Janette, 500w 110v dc to 110v ac, £12;

Lang, 900w 240v dc to 230v ac, £17; Crypto, |

1,500w 75v dc to 230v ac, £17.
METERS.-Large stocks of ac and dc switch-
board type voltmeters and ampmeters, from
15/- each, ranges 0-6 to 0-600 volts, 0-1 to
amps; lists available; stamp please.
RY chargers.—Westinghouse type, 200-
250v ac to 25v 1%a dc, in metal case, £4;
large Westinghouse type, set 36inx 21inx12in,
with voltmeter, ampmecter, choke, resistance
fuses, etc.; 200-250v ac to 36v 4l%a dc,
£12/10; Crypto rotary, 230v ac tv 36v 4a
de, £7/10; B.K.B. rotary, 230v ac to 50v 6a
de, £7; Neco, 205v ac to 16v 24a de, £12/10;
Philips valve, 100v ac to 12v l"/,a , X2,
‘THE above is only a selection of stock held;
enquiries solicited.—H. Harris, Strouds, Brad-
lieldl Berks. . {3760
EW ac motors, Yhp, high starting torque,
200-250v, £4/15; Yshp, £5/5: php £7/5;
1hp, £9/7/6: all other sizes available; also
machinery.—John W. W. Steel, Bingley, Yorks.
ELE(,'I‘RADIX dynamos and motors at bar-
gain prices, dynamos, ht and It G.E.C.
double current, 6v and 600v, weight 17lb,
37/6, pkg. and carr. paid; supplied Eng. and
Wales only; refund 5/- on returned cases; dc
motors, 1-5th hp and Yhp dc motors, enclosed,
silent, 220 to 250v, 1,500 revs, double-end l4in
shaft, first grade make, guaranteed, 1-Shp,
£3/10 each; Yhp £4 each; all carr. paid
Eng. and Wales; others in stock.—Electradix,
214, Queenstown Rd., Battersea, London.
ALL types of rotary converters, electric
motors, bzttery chargers, petrol-electic
enerator sets, etc., in stock, new and second-
hand ; supplied against prionti'{ orders only.
—~WARD, 37, White Post Lane, Hackney Wick,

0-2,000
BA'TTE

E.9. Tel. Amherst 1393. (1988
CABINETS

JPECIAL offer to clear.—Loudspeaker cabi-

nets, polished oak, 12/6 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 translormers
available from stock; send 3d. for sample

& price.—V. E. S,, Radio House, Ruislip, Mdx.

ORTEXION mains transformers, chokes,
ete., are supplied to G.P.O., B.B.C.,
L.P.T.B.; why not you?! Imitated but un

equalled; orders can only be accepted against
Government contracts.
VORTEXION, [Ltd, 257. The HKroadway,
Wimbledon, London, 8.W.19. Lib. 281.
AINS transformers, shrouded 200.250
primaries, type A, 350-0-350, 100ma 4y
3amp and 4v Samp, 25/-; type B as A but
6v and S5v heaters, 25/-; type C as A but
200ma secondary, 42/6; type D ae C but 6v
and Sv heaters, 42/6; type E as C but 500-0-
500v secondary, 42/6; ty.go F as E but 6v
and 5v heaters, 42/6; push-pull output trans
formers for amplifiers, 15 watt, 35/-; 25 watt,
35/-; 200ma smoothing chokes, 17/6; many
other lines available; send 1d. stamp for com-
plete llst.—V. E. 8., Radio House. Ruislip, Mdx.

TEST EQUIPME
CAMBRIDGE 0.5 thermionic voltmeter; £10.
—52, Btandishgate, Wigan. r &
VOMETER, 40, perf., in leather shoulder-
strap case; £20.—Box 3432, [3735
ODEL 40 Avometer, slightly faulty, in
leather case; £15.—Box 3418. {3687
wkg. cond.; offers.—53.

UNI. Avo 40 Serl.

Waterloo Rd., Leyton, E.10. [3762
.C. Avominor, case, perf. cond.; also ditto,

needs recalibrating; offers.—Box 3420.
TAYLOR 8la and 313a adaptor, perfect;
£25, offers.—Wells, 34, Colne Rd., N.21.
AVO mod, 40, lea. case, £19/10; Uni. Minor,
£8/5; both as new; also quantity elec-
trolytics.—Box 3439. 768
SBHED and Vignoles ohmmeter, test
leads & rrodl, in lea, carrier case; offers.—
Grindle, Hillerest, Douglas Rd., Laindon, Ex.
RIPLETT test meter (666H), brand new;
£13. Wanted, Taylormeter.—A. Marks,
102, Cromwell Rd., Peterborough, Northants.
ADIO Lab. valve and set tester, good
working order, complete with instruction
book; offers.—-12, High 8t., Newport Pagnell.
AVO 40, almost new; Avo dc Minor, needs
attention, 18 valves; £25 the lot.—18,
Shakespeare Av., N.11, nr. Arnos Grove Stn.
IGNAL tracers, ideal for tracking down dis-
tortion, etc., 5, 0.lma meters, round
type, first grade, £2/18/10; test prods, 1/9
per pair, available from stock; orders also
accepted for Multi-range meters, Avo-, Taylors,
eto., and for trimming tools; further details by
request.—V.E. 8., Radlo House, Ruislip, Mdx.

PREMIER RADIO

ALL POST ORDERS TO:

JUBILEE WORKS, 1687, LOWER CLAPTON
ROAD, LONDON, E.5. (Ambherst 4723.)

CALLERS TO:

JUBILEE WORKS or
108, mm_ynm. E.C.4. (Dantral 28005,

Bend for detailn of other accessories available.
All enguiries must be accompanied by a 2}d. stamp.

METERS. First grads army type Universal Teat
Meters in shockproof bakelite cases, ranges
10, 100, 500 volts at 1,000 ohms per volt AfO
and D/C, 1, 10, 100 m/a D/C, 0-50,000 ohma.
£8 150. 04,
FIRST (RADE METERS. diameter
1 milliarap, 82 12, ; 500 microamps, £2 18s. 6d
4tin. 1 milliamp, £3 §s. 0d. ; 500 microamps
23 11s. 8d. Waestinghouse Meter Rectifier for
oitber type, 10/-, Multiple shunts 10, 100, 500
m/a, 10/-. Any value multiplier, /6 each.
SUPER QUALITY AMPLIFIERS, 12 watta output,
high and low gain inputs with mixer, treble and
bass controls, two DB 30-11,000 cycles, negative
feedback, 3, 4, 8 and 15 ohms output, £14 14a.
AC/DC AMPLIFIERS, 5 watta outpat, high gain,
three-stage, foedback, £8 8a. 04.
BATTERY CHARGERS for 2 v, batt. at § a., 26/-;
for 2, 4 or 6 v. batt. at 1a., 45/~ ; for 6 v. batt.
at1a.,30/-;for2 6or19v. batt.at 1 a, 49/6 ;
for 6 v. batt. at 4 a., £3 10s.
MAINS TRANSFORMERS, 300+ 300 v., 60 m/a,
three 4 v. 2-3 a. windings, 25/ 350 + 350
100 m/a, 5 v. 24, 6.3 v. 2-3 a,, 20/- ; 3504350
100m/a, three 4 v. 2.3 a. windings, 29/- ; 360 + 350
150 m/fa, two 4 v, 2-3 a., two 4 v. 1 a. windings,
39/-; 3504350 160 m/a, 5 v. 2 a.. 6.3 v. 2 a.,
6.3 v. 3 a, 36/-; 5004500 250 m/a., 5 v. 3 a.,
6.3v.2a,03v. 4a, 65/-: 425+435 200 m/a,
4v.2.3a,4v.2-3a,4v,3-6a., 47/ ;3504850
160 m/a, 4 v, 128, 4 v.3-8a., 4 v. 3-4 ., 36/ ;
:%0/4-600 150 m/a, four 4 v. 3-3 a. LT windlogs,
1-VALVE BATTERY 8.W. RECEIVER, with
2-volt valve, 4 qolls, 12-170 m. bandepread
tuning. 55/-, including tax.
STEEL CHASSIS, 10 x8x 2}°, 7/~ ; 16x8°, 8/6 ;
20 x 8%, 10/6.
SHORT-WAVE COILS, fit octal sockets, 4-pin
aerial coils, 9-15, 12-26, 22-47, 41-94, or 76-170 m.,
2/8 each ; 150-350 or 255-550 m., 3/- ; 490-1000
or 1000-2000 m., 4/-, 6-pio H.F. Trans., 9-15,
12-26, 22-47, 41-94, or 76-170 m., 2/8. 8.W.
chokes, 10-100 m., 1/3 ; 5-200 m., 2/6.
SHORT-WAVE CONDENSERS. all brasa, easily
anged. 15 mmtd., 2/11, 25 mmtd. 3/3, 40 mmtd.
/3, 100 mmfd. 3/11, 160 mmtd. 4/8, 250 mmtd.
5/8, 2-gang 160 mmfd, 15/-; shaft couplers,
714, ; flexible ditto, 1/8.
MIDGET ‘‘ P " TYPE COILS, 12-35, 16-47, 34-100,
91-261, 2060-750, 700-2000, 200-557, available as
H.F. trans., aerial, or osc. colls, 2/3 each. Buit-
able Yaxley type wave-change switches, every
type avallable | locators, 2/- each; wafers, 1/-
each. Bultable small 2-gang condeusers: .0005,
15/- ; suitable matched pairs iron-cored 465 R.C.
LF. trana.,, 15/~ pair; midget type, 21/ pair.
Bultable 60 mmfd. trimmers, 1/- ; vsc. padder.
750 munfd., 1/9 ; B.F.0. coll, 2/3,
PUSH BUTTON TUNING PACKS, 16-47, 200/350,
1 metres, Jetely wired, adjustable
iron cores, aerial aud osc. colls, with superhet
circuit, 30/-,
CONDENSERS. 4 mf. 450 v., 7/6 ; 2 mt. 350 v,
3/8 ; 50 mf. 30 v.w., ; 16 mf. 150 v., 7/8 ;
L 12 vow., 2,3 ; 500 mf. 12 wv.w., 12/6,
Repairer's kit, 20 our assortment resistors and
condensers, three 8 mf. 450 v. electrolytics, six
octal socketa, 12 yds. pushback, 35/~ the lot.
CRYSTAL PICKUPS, Cosmocord, £2 1ls. 0d.
Rothermel super, £3 18s. 8d.
AMERICAN VALVES, 40Z3, 3525, 2528,
128K7, 123J7, 2576, 6V6, 6F6, 5Z4, 80, 6L7,
6K7. Many others available.
SUPER GIANT PUSH-PULL INTER-VALVE
TRANSFORMERS, 21/- ; mms;z type, 12/8.
MIDGET ALL-WAVE RADIOS, AC/DC.  we
can supply circuit and all parts for sale. Write
for details.
MOVING COIL SPEAKERS. Rols 6}- or 8-inch
P.M., no trans., 25/, Plessey 8-lnch P.M. with
trans., 28/6. Goodmans 3j-inch P.M. with 3 or
15 ohm voice coil, no trans., 30/-. 8-inch 1200
ohm energised speakers, 35/-. Midget, standard
or P.P. trans. for any above, 10/6. Super
quality glant h. output
match any tube single or P.P. to any voice
coil, 7-watt, 22/6; 15-watt, 30/-; 30-watt,
49/8 ; 60-watt, 58/8.
CHOKES 8H. 800 ohms, 40 m/a, 4/ ; 30H,
400 ohms, 60 m/a, 13/ ; 30H, 100 m/a, 400 ohms,
19/6 ; 30H, 185 ohms, 150 my/a, 25/- ; 25H,
%ﬂo m/a, 120 ohms, 39/6.

3}in,

Jo
H

UNDRIES. 3 mm., Systoflex, 2}d. resin-
cored solder, B4 per coil or 4/8 per Ib.; screened
94.; ditto, 8-pin, £/-.

2-pin plugs and socket,
Octal 10{(!.; ditto, amphenol type, 1/3.
Valve screens, 1/2; 6-volt vibrators, 4-pinm,
12/8. 60ft. Indoor Aerisl, 2/6.

SCILLOSCOPES, signal generators, multi
range test meters, etc., test gear of ever
description, British or American, repaired,
serviced, recalibrated.—A. Huckelsbes, ** Hazle-
iohn,” Crofton Lane, Orpington, Kent. [3031
URZEHILL LABORATORIES beat f{re-
quency oscillator, type AF2; Cossor im-
pedance bridge, model 3389; offers.—5, Upper
Brook 8t., Rugeley, Staffs. (3718
P‘.M.l. oscillator, MW, LW and IF covered,
4 needs batteries, £5; Weston set analiser,
in case, perfect, some accessories, £11.—Lyon,
Churchgate 8t., 8cham, Cambs. (3717
ESTON E665 analyser, as new condition,
complete with English circuit selector,

a few octal adaptors, jumper pins and test
leads, in black carrying case with keys, £20;
Eta hand coil winder, in first-class condition.
£18; llallicrafters, 13-valve super skyrider,
in immaculate condition, all-metal valves with
B.1.0. crystal gate, bandspreading, noise sup-
pressor and every desirable feature for a super
performance over 5 wavebands, complete with

large matched speaker and makers’ technical
manual, £80; details of all the above on
request.—Box 3435, (3753

CRAMOPHONE AND SOUND EQUIPMENT
IVI.M.V. hypersensitive pick-up with trans.
and matching unit.—Box 3427. [3707
EEDLE armature pick-ups, to Hay's spec.;
order; £7.—Goldthorpe, 46, Meadow 8t.,
Rotherham. (3660
RAM. unit, comprising Garrard a.c, motor
and Rothermer Senior P.U., mounted in
case; £12.—Jacoby, 37, 1Iill 8t., W.1. (3668
.G. tracker and motor, 80 " K,” cutters,
1,000 trailers, 16 double-sided 12in discs,
perfect; would separate; offers.—Box 3421.
ECORDING engineer offers consulting ser-
vice for disc, film, tape, etc.; advice,
diagrams, general information all aspects sound
recording: stamp with enquiri M/D b
London, W.C.1. (3408
GARRARD U.5 Universal a.c./d.c. gram.
motor, £4/10; Vitavox K.12/10, 12in
P.M. speaker, as new, £5/15. Wanted, Voigt
m.c. pick-up transformer for H.M.V. Hrvper-
sen. pick-up.—Box 3408. . (3866
RARD 100-230 volt a.c. electric 12in

A
G gramophone motor and pick-up on
oxidised copper unit plate. as new, £10; Mar-
coni Semiar pick-up, oxidised copper finish,

£3/10.—90, Balcombe Av., Worthing. [3699
RECORDING discs suitable for all types of
machine; Sapphire 8tylii and recording
accessories in stock; enquiries invited.—Write
to Simon Sound Service (Evacuation address),
The Cottage, Greywell Ct., Virginia Water, 8y.
SALVES ey o
OOK out for valves and circuit analyser;
4 details later.~London Sound Labs. Ltd.
40, South Molton Lane. Bond 8t., London, W.1.
LL B.V.A. valves availahle, also number of
rices; pro forma
fltd 100, High
.3421
SURPLUS

9 discontinued types; list
or c.0.d.—David Robinson,
St., Bedford.
COMPONENTS—SECOND-HAND,
VALUEI Matt has it!

LINE CORD.—2-way 2/6 per yd, 3-way 3/-
per vd (approx. 60ohms per foot).
SPEAKERS.—Celestion .M. 2l%in, less trans,
27/-; 8in P.M. with trans, 27/6; 6%in P.M.
{multi-ratio trans), 28/6; Rola 6X4in P.M.
with trans, 28/6. . .
TWO gang condensers, 0.00005 with trimmers,
12/6; i(fget coils h.1. and aerial, 5/- per pair.
VOLUME controls (all values), l-switch 3,6,
w/switch 4/6, mains transformers 4v and 6v,
27/6; Rothermel (crystal) pick-ups, metal, 88,
£3/13/6; Senior de luxe, £3/18/9; conden-
sers, all types in stock. 2's, 8's, 16's, 20/20,
500v working; 0.1, 0.01, 0.25 0.05, 25x225,
etc. Resistances, % and 1 watt; all values
1/- each, 10/6 per doz. .
LET us quote you for all your requirements.
Cash with order, plus postage.
MATT RADIO SERVICE, 152, Richmond Rd.,
Kingston-on-Thames, Burrey. (3758
TRANSFORMERS, built to performance speci-
fication. Phillips, 1, Lister Gdns., N.18.
5 GROSS yds. 1.5mm B8ystoflex, 50 gross 6
B.A. nuts and screws; offers.—Box 3438,
SPEAKERB. all p.m., bin 22/-, 3%in 30/-,
6in, 25in, @in 22/6, Rola, Goodman,
Plessy and Celestion, all less trans.
SPEAKER trans.,, 3w pen 7/6, midget pen 6/-,
centre tapped 6/6.
CHOKES, 15hy 60ma 7/6, 100ma 12/6.
CRYSTAL mikes, first class brush crystal with
screened flex, £3/3.
SOLDERING irons, 60w 230v. light, 14/6.—
See other ads. in this issue or send 1d. for list
to Radiosales BCM/Sales, London, W.C.1.
FX-MANUFAC’I’URER'S stock. Coundensers,
4 eliminators, etc.; s.a.e. for list.—Wood,
28, Bouth Park Drive, Blackpool. (3738
ARMEKO o.p. tran, pair Px25 to 2, 15,
320hms, 30/-; qulilty mains trans, 500v

150mA, Sv 3s, 6.3v_3a, 2xdv 4a, 45/-; BS,
25/-.—233, E. Park Rd., Leicester. (3714
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Cond s are p ts mostly
required days. S i we
have a small supply which is dls-
tributed at the official price. At
present we are offering well-known
r:akerl' products 1009, guaranteed
Y us.

VALVE HOLDERS. All bases In stock. 1/
DIALS.—Medium and long-wave stations printed. 1/-.
TWO-GANG CONDENSERS.—Bpecial midget con:
denser with trimmers. 15/6.

THREE-GANG CONDENSERS.—S8tandard type. 12/6.
MAINS TRANSFORMERS.—RME 2006“130 volts
300-0-300, 4v. 4 amps., 4v. 2 amps. 37/
ACCUMULATORS.—Multi-piate, 2v., 17/6. -
SPEAKER TRANSFORMERS.—Universal output
(el;;nt.ods and Power). 6/8. Universal Midget model.

VOLUME CONTROLS.—Most values in stock. with
switch. 6/8, less switch, 4/8.

POTENTIOMETER.—Wire wound, variable, 0-10
ohms, complete with knob. 3/0.

TRIMMER SCREWDRIVERS.—Non-capacity ebonite.
1/9 each.

RESISTORS.—1-watt, card of 36 assorted values.
2716 ; i-watt, 26/-; & and 10 watts, 12 values
assorted. “21/-.

DROPPERS.—Ready to fit, § doz. assorted : Cossor,
Ferrantl, Decca, Maestro, Ferguson, Ekco, instead of
22/8/4. 87/8.

VARIABLE MAINS DROPPER RESISTORS.—.2
or .3 amps., 6/0., Resistors in cages to permit fixing
outaide set. .3 ampa., 740 ohms. 11/0.

TRF COILS.—Set of medium wave coils (Aerial and
HF), complete with diagram. 9/6.

LINE CORD.—2 core .9, 3/11 per yd.; 8 core .3,
4/9 per yd. (60 ohms per foot).

SPEAKERS.—8in, Rois, less transformer. 23/-.
VIBRATORS.—Brand new American ** MALLORY,"
@v. 4-pin, fully guaranteed. 13/6.

MODERN AIDS
« TESTOSCOPE,” the vest pocket instrument for
tracing faults, Enables 20 tests ACIDc‘ coinplete
with leads. 37/6.
“ELCO " Light - Weight Soldering Iron
(state voltage). 18/6. ** FLIK-O-DISK,” a novel
calculator of Ohm's Law problems  6/6.

MOVING COIL METERS, 30 amps., charge, discharge
bakelite base. 19/6.

CAR AERIALS, telescopic, nickel-plated. 21/-.

RADIO LITERATURE

Equivalent Charts, our unique booklet, including
BULLETIN. 1/7.

Handbook on American Midget Sets. 2/7.

Manual of British 8ad American Valves, with charac-
teristics and dats. 8/6.

Baslo Badio. 5/3.

Introducing Radio Bervicing. 6/3.

Various Bervice Sheets. 10/6 per dos.

Valves, see advertisement April issue.

Orders under 10/- C.W.O., otherwise C.0.D. Stamp
with enq please. B.O.T. retsil prices.

J. BULL & SONS

(Dept. W.W.),
248, HIGH STREET,
HARLESDEN, N.W.10

—PHOTO-ELECTRIC CELLS—

S.clTe 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 3%in. from
glass top to valve pin base, lin. diam., 38/- ;
medium, 2tin. long, 35/-; small tube 2in.
from top to terminal base, %in. diam., 30/- ;
miniacure cell, glass top to cap base, lin.
overall, }in. diam., thin flex rnd:. 28/- ;
al! 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 2in. long,
in. diam., in. focus, 52/-. Instructions free.
oods by return,

CEFA INSTRUMENTS, 382, York 8treet,
TWICKENHAM, Midéx. POPesgrove 6597

A. RYALL, 36, Huron Road, London,

8.W.17.—Mail order only; mno c.od.
under £1 please.
TEN-WAY cable, good conductors, 1/3 yard,
3 yards 2/9; push-back connecting wire,
stranded, 2 colours, cotton covered, 12 yards
2/3; twin rubber, flexible, one cover, for
mains, leads, etc.,, 3 ydrds 2/9.
MORGANITE long-spindle volume
10,000 ohms, less switch, 3/- each; Centralab
i, meg. vols., less switch, 3/9; dial plates,
oblong, 5Y%X2%,. Varley. 200-550, etc., trans-
parent, 4 1/6; Burndept 4-band dial, 8x5%.
s.w. on lower hall of scale, 1/6 each.
MICROPHONE capsules by Standard Tele-
hones. 3/- each; h.. chokes on ebonite bob:
ins, 5,000 ohms 1/3 each.
SPECIAL offer T.C.C. mica condensers, double
0.0001x0.0001, five (ten condensers) for 1/3;
Hunts 0.01 mica, 1/- esach; Yaxley type low:
loss awitches, single pole, double throw, 2.
bank. 2/9; single bank, 2/3.
YAXLEY type switches, 3-bank, 2-pole, 4-way,
with middle screen. long lpindle, 4 shorting
bars. 6/9 each.
ERIE colour-coded resistances, 2.watt, 880,
6.800. 140,000, _150.000. 220,000, 470,000.
820,000, 2 1/3; Erie 3w, 680 ohms, 1/3 ea.
INPUT strips, 2inx3in, with terminal screws,
2.way, 2/6 dozen; anchor or mounting strips,
5-way, spaced for hall and one watt resist.
ances, 2/6_ dozen.
VALVE-HOLDERS, chassis type, our regular
line in these available once again, 5- and_7-
pin British, 5- and 6-pin UX American. In-
ternational Octal (for 6V6, etc.), all 4/6_per
dozen, or per 100 29/6. (3709
TELE-RADIO (1943), Ltd., for brand new

good quality components at mannfac-
turers’ list prices.
SUPPLIERS to British & Allied Services &
Govérnment departments, professional construc-
tors and amateurs who want only the best.
WESTON meters, 0-1lmA, £2/10; 0-500 micro
amps, £3; 0-100 micro amps, £3/15; 0-50
micro amps, £4/10; 1mA instrument recti-
fiers, 13/6; * Spot-on " wire-wound precision
resistors, pius or minus 0.05%, 5/6 each (up
to 50.000chms only}; single-pole 12-position
switches, 3/6 each: 4-pole 3-way, 3/6 each;
cathode ray tubes, G.E.C., 1%in, £2/15; Cos-
sor 23D, 2%in, £3/6 Cossor 26D, 4%in.
£6/10; Cossor GDT4B gas-filled triode, 24/4;
high-voltage rectifiers and condensers; poten-
tiometers, carbon, 4/6, with switch 6/6, wire-
wound sis, all usual values; crystals, 100ke,
45/- (P.O.” permit); Rothermel c?ltll pick-
ups, £3/13/6 and £3/18/9 (high fidelity Red
Label 10/- extra); Celestion, Goodman an
Vitavox speakers. Postal en%uiriu acknow-
ledged same day, cash or c.o.d. orders, if in
stock, 24 hours” service; postage and packing

extra on all
1td., 177a,

tea]

goods.

TELE-RADIO (1943), Edgware
Rd., London, W.2 (corner of Edgware Rd. and
Sussex Gardens). Tel. Pad. 6116, Grams.
* Gioahead,” Padd, London. 3724
OOK out for valves and circuit analyser;
details later.—London Sound Labs., td.,
40. Sogth Moltou Lane, Bond 8t., London, W.1.
RI list 1d., uneguslled range; example
value: Yaxley 4-bank 6-way switches,

5/6.—Tavlor. Macsulay 8t., Huddersfield.
RESISTORS, yw 4d., Y%w 6d., lwatt 9d;
condensers, 0.0001 to 0.005 9d., 0.01 to
0.05 1/-, 0.25 1/6, 0.5 2/6, 0.1 9d; bias elecs,
25/25¢ 2/6, 50/12s 2/6, 10mid/50v 2/68.
VALVE bholders, 4 and 5-pin_ 6d., 7- and 9-pin
9d., Max. and Int. octal 9d., all American;

No. UX at 9d. each. )
VOLUME controls, most values, with and with-

out s.w., 5/6 and 4/6. . )

MANY other lines, 1d. for list.—Radiosales
BCM/SALES, London, W.C.1. 5
NOW available, 8.P.K.R., fret. fabric, 6d.
ft.; 2 gangs, 10/6; T.R.F. coils, 2/3;
P.M.s, 6iin or 8in, 19/6; rubber feet, 1%d.;
bushes, 1d.; electrolgicl, ete,: list 2d.; mail

order only.—16, St. Helens Ave., Lincom,
HILIPS Quality corrector, type 4505, gives
bass and treble control, idesl P.A. or
'gram. smplifier, £4/10; dynameter valve-
tester, tests all usual types, £6/6; Baker 12in
P.M. speaker chassis, 15 ohm ooil, handle 5

watts, £2/12/6.—52, Btandishgate, Wigan.
ERVIOEMEN.—The following produocts are
well designed snd of bigh quality; volume
controls, oarbon type, all values, with or less
switch, wire-wound resistors, 1 to 80 watts;
dropper resistors, 0.2 and 0.3amp; line ocords
and razor resistors; terms and quotations on
req.—Dagole, Ltd., 35, High 8t., Ruislip, Mdx.
LINE cord, the finest quality obtainabls,
with heavy asbestos insulation, €0-70
ohms per foot, 2-way 1/3, 3-way 1/5 per foot;
O‘A&B 30/-,

p.m. speskers, with transformers,
8in 32/6, 10in 45/-; Morse tappers and buz-
zors, 5/- retail line, 3/3 each; B.V.A. valves

at list prices; carrisge and peok extra,
0.0.d. or o.w.0—Park Radie Bervice, lf{ U:rr
8t., Lendon, N.1. (8819

RADIO INSTRUMENT COQO.

. Radio Products
294, BROADWAY.
RS GrXCLYHEATH, KENT

THE BROADWAY T.R.F. RECEIVER KIT
(A.C. Mains)

With all components, ready-to-sesemble cabinet, silvered
dial, P.M. Speaker. Valves: KTWG6l, 6J7, 6F6, 5Z4.
Gomplete kit .. .. .. .. £1111 0

THE BROADWAY AUDIO AMPLIFIER. A3S.
Paraphase transformer, coupled 6L8's with neg. feedback.
Two input mixer stage, tone and volume control. Multd-
ratio output Paper thi; d
Valves: 6J7, 6J7, 6J5 6L8, 6L8, 5U4.

Complete kit .. 0 oo
THE BROADWAY AUDIO AMPLIFIER. Al5.
Paraphase R.C. coupled 6F6’s, with tapped OP tranaformes.
3/5/8/15 ohm line. With tone and volume control. Ideal
a8 gramo. reprod and mike

Com! £12 10

Full size prints of each above kits, /6 each.
FACTORS AND DEALERS SPECIAL DISCOUNTS.
Some new lines, Judi being rel

£25 0 0

Write us for details,

THE RADIO INSTRUMENT CO.,
BROADWAY, BEXLEYHEATH.

guire o

dont rget-

DALY

ELECTROLYTICS

—they’re serving you well!

DALY (conpensers) LTD

Condenser Specialists for over 20 years .

West Lodge Works, The Grees, Bating, ws
Teiephone : Beting 4841

L

8™ This new dual
fns model indicates 2
‘" to 30 voits and 100
—~T750 volits. R
Good allowanoce for your old chargee
Bend for interesting loafiet (R.14) om '* Testing.”.

RUNBAKEN -MANCHESTER:|

o

>
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Ready for 9
Peace time o

When you get * on the air '’ again, will
you be able to read the speedy, well
spaced messages sent by your friends
who are now expert W/T Operators in
the Services ?

There is nothing more annoying to a
good operator than to have to read
slowly sent and badly spaced morse code
messages ; many of them are not even
patient enough to try to read them.

Why not make sure that your Receiving
is at least in the 20 w.p.m. (or more)
class, and. your sending accurate, well
spaced and not below that speed ?

LEARN MORSE CODE

THE CANDLER WAY
There are Courses for Beginners as
well as for Operators who wish to
increase their w.p.m. speeds and
improve their technique. Send for

THE CANDLER “BOOK OF FACTS"

It is sent post free, and, to request a copy does
not place you under the slightest obligation.
Write to :—

CANDLER SYSTEM CO.

(Room 55), 121 Kingsway, London, W.C.2
Candley System Co., Denver, Colorado, US.A.
e (24.4)

YOU
can become
a first=class

- RADIO
ENGINEER

We are speclallsts in Home-
Study Tultlon 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 unsealed envelope, 1d. stamp.)

* L]
E Ploase send me free details of your Home- E
s Study Matbematics and Rld‘.'lo Courses. !
i NAME :
H H
s ADDRESS H
E W.W.39 i

HARLES BRITAIN RADIO (K. H. Ede)
offers bargains in new io spares.
SERVICE kits: No, 1, one 8mid 450v tubu-
lar and 12 asstd. conds. {inc. 1’s), 11/6; No. 2
two 16mid 200v cans, two 2mid 25v cans, and
two 25mid S0v cans. and 12 ceramics, 25/-;
No. 3, two 8mfd 450v tubs, two 4's 250v, two

2mfd Mansbridge, 24 asstd. conds., 32/6.
ROTARY transformers, input 1lv, output
480v ac 40mA, 35/6; heavy duty chokes (ex-
H.M.V.}, 12/- ean.; Celestion output trans.,
C.T., 3-ohm, 7/6 ea.; 2-gang conds., 0.0005
midget type, with trims, 13/6 ea.; 3gang
conds., 10/6 ea.; trimmers, 40 ptd-50 pid, 4/6
doz; knobs, brass inserts, 14in spin, l’lgin dia.,
8/6 doz; lk. 7/6 doz; pointer knobs, 8/6 doz.
CENTRALAB volume controls, with switch,
%, 15 and 1 meg., 6/- ea.; Dubilier less switch,
all values, 3/6 ea.; socket strips A and E,
or P.U.,, 6/- doz; voluﬁ‘a adjustment strip
with tap, 1/- ea.; tubular cond. (Phillips),
N.I., prices per doz: 0.1 600v wkg, 10/-; 0.1
500v wkg, 8/6; 400v wkg, 6/6; 0.05-0.01
1,000v test, 6/6; 0.005-0.001, 5/-; micas,
0.0001-0.0005, 5/-; ceramic, 3pid-470, 3/-.
THIS month’s special offer.—Short-wave tuning
condensers, 0.00015, beautifully made, on
ceramio base with long spindle, 8/6 ea. Terms,
cash or c.0.d. over £1.—Charles Britain Radio,
(temp. dress), Eureks, BSurrey Gardens,
Efiingham, Surrey. (3772
GRAMPIAN MCR moving coil microphones,
£4/4; microphone transformer, 15/-;
D104 crystal insets, £3; mains transformer,
350-0-350v, 120mA, 6.3v, 5v, 25/--—Aneloy
Radio. Hindmans Rd., London, 8 E.22.
OLUME controls with switch, 100,0000,
5/8 each; Pen. 4DD, AC2 Pen. DD,
42MP Pen., 129J7, Pen. 3520, most other trpes.
list price; pen. output speech trans, 9/- ea; line
cord, extra qual. 2-way, 4/6 yd.—Harris Elec-
trical, Ltd., 44, Clarence Rd., Hackney, E.5.
EX-GOVERNMENT stock. — Meters, 1st
grade 3l4in movements, Ferrant! 1,500v.
elcctrostatic, 80/- es.; 500-0-500 microamps,
centre zero, 60/- es.; 150 ma. M.C. milliam-
meters, 27/6 ea.; 30v. moving iron, 18/6 ea.;
mains transformers, 500-0-500v. 150ma. (twice)
4v. 2s. (twice), 65/6 ea.; condensers: 3-gan
ceramio ins., 0.0005, 10/- ea.; 3-gang 43 pi.
coramio ins., 7/6 en.; electrolytics, 50 mid.,
50v.. 2/6 each; 2 mid., 250v., 3/- ea.; tubu-
lars, 0.1mfd. 450v.. 6d. ea.; 0.25mfd.. 500v.,
9d. each.; Tcggle sw. Bulgin S8.P.,, 1/6 ea.;
Yaxley 3 posn. 5-bank. 7/6 ea.; Morganite
pots., 100,000, 1 meg., 2 meg., med. spindles,
2/- ea.; resistors, 1, 14, 1 watt, 50 assorted,
all useful values, 10/6; Eddystone flexible
couplers, 1/3 ea.; sa.e. for list.—Heathcote,
24, Durnford Ave., Urmston, Manchester.
JUPREME RADIO, 746, Romford Rd.,
Manor Park, London, E.12. Tel. Ilf. 1260.
EVERYTHING for the radio engineer; if you
could see our stock it would surprise you;
over 3,000 valves, all types, and component
parts not listed here; s.a.e. with enquiries;
it pays our local customers, so why not you?
speakers, 3%in, 5in, 6in, 8in, 10in, prices on
application; speaker trans, power and pen.,
7/6; l]puker cabinets, 8in fitting. colours
gold, blue, green, grey. cream, with silk, nice
finish, 17/6; mains trans, 4v 2amp, 4v Sa,
350-350 and 5v 2a, 6v 4a, 19/6; mains drop-
pers, 0.2a, 1,000 ohms, 4/6; 0.3a, 5/3; smooth-
ing chokes, 100mils, 300 ohms, 10/6; wire
wound v.c., 2,000, 1,000, less sw, 5/6; v.c.s
with sw, all sizes, 5/3, less sw 4/-; slow
motion drives, 1/-; wave ch. sws., m. and 1.,
10d.; midget dials, 4inx5in, all wave, 1/9;
midget coils, a. and h.f., trf fittings, and oir-
cuit, 8/6 pr., m. and 1. 10/6; line cords, 0.2,
2-way, 250 ohms to 500, 4/6; 3-way, 600 ohms
per ft, 5/6 yd.; 2-way, 4/6 yd; knobs, 9/-
doz; triple trimmers, 40 pids, 1/6 set; valve
holders. caps, screen wire, connecting wire,
bias condensers, resistance, all valves, gangs;
cash with order, no c.0.d.; 6d. extrs post.
COULPHONE RADIO, Station Rd., New
Longton, nr. Preston {proprietor C. Coul-
born).—I supply new goods only and guaran-
tee all goods with the exception of electro-
Iytic condensers and B.V.A. valves for a period
of six months. Mail order only, no c.od. All
orders over 5/- post free, orders under 5/- post-
age 6d. extra. The following is an extract
from a typical letter of the hundreds in the
same strain which I receive: "I have been
dealing with you now for some 18 months
and have never yet received a component
which was in any way faunlty or shoddy. Your
prices compare favourably with other firms
. . . Your greatest asset, however, is the
amazing speed with which you execute orders.”
All goods advertised in April igsue still avail-
able, together with the following new lines :
6l%in Magnavox p.m. speakers, with pentode
transformer, 27/-; in  Goodmans p.m.
speakers, less trans, 29/.; 12in Vitavox K13/20
p.m. 1500, £7; limited supplies of 450y wkg.
clect.rolnfcu. 4mfd 5/-, 8mid 9/6, 8-8mfd
12/8, Bend s.a.e. for latest list. [3710

GALPINS

ELECTRICAL STORES
“ FAIRVIEW,”
LONDON ROAD, WROTHAM,
KENT.

TERMS : Gash with erder. No 0.0.D.
All prices Include carriage or postage.

ELECTRIC LIGHT OHECK METERS, first-class
condition, electrically guaranteed, for A.C. mains,
200/250 volts 50 cy. 1 phase 5 amp. load, each 12/8.

SOLID BRASS LAMPS (wing tyspo), one-hole
mounting, fitted donble contact, S.B.C. holder,
and 12 volt 16 watt bulb. 4/-.

TUNGSTEN OONTACTS, {in. dis., a pair mounted
on spring blades, also two high quality pure
silver 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/-,

ROTARY CONVERTER, input 40 volts D.C.,
output 76v., 76 m/A, A.b., would make good
50v. motor or would generate. #$2.

AUTO TRANSFORMERS. Step up or down,
tapped 0-110-200-220-240; 1,000 watts. ~ 85,

POWER TRANSFORMER, 4kW, double wound,
400 volts and 220 volts to 110 volts, 50 cycle,
single phase. Price $£20.

AUTO TRANSFORMER, step up or step down,
5;)30' ;.'m' tapped 0-110-200-220-240 volts.

¢ WATT WIRE END RESISTANOES, new and
unused, price per doz., §/-, our assortment.

MOVING COIL AMPMETER by famous maker.
2in. dia., lush mounting, ing 0-10 amps.,
F.8.D., 20 m/A, price 27/l

AMPLIFIER COMPONENTS from dismantled
American 10 and 20 watt amplifiers, all metal
cases and compound filled.

INPUT TRANSFORMERS, ratio 12 to 1, cemtre
tapped, price 15/-.

P.P. OUTPUT TRANSFORMER, ratio 6.2 to 1,
centre tapped, price 10/-,

BLOCK CONDENSERS, cap. 10 MF., 250v. D.C.
working, 7/6 each.

CABINET LOUDSPEAKER, for extension only,
5 watt output, 8in. dia. cone, high quali:{, size
of cabinet 16 x 14 X 8}in. x § thick, cabinet slightly
marked at top, price 83.

SMALL M.L. ROTARY CONVERTER, in cast alli.
case, size 14x44x4{in., anent magnet
fields, converters need attention, not guaranteed.
30/-.

POWER TRANSFORMER, suitable for arc
welding, input 230v., 50 cycle, 1 PH, output
50 volts at 200 amps., price #17 ; ditto, output
150 amps, #15; ditto, output 100 amps, #1

TRANSFORMER for rewinding only, approx.
W, weight complete with clamps, 45P Ibs.,
, only 500 r.p.m., output

price 30/-.
DYNAMO, slow s
25v,-10 amps., shunt wound, adjustable brush
gear, ball bearing, condition as new, weight 60 1bs.,
a real high-grade job. Price 87 10s.

50 VOLT MOTOR, D.C., input 4 amps, § h.p.,
ball , double ended shaft §in. dia., slow

s , only 500 r.p.m., shunt wound, condition
als)e:c}sw, aﬁo mnk: good slow speed generator.
Price 50/-.

AUTO TRANSFORMERS, tapped 0-110-200-220—
240v., 1} KW., 87 10s.; 2 KW., 810.

50 VOLT D.C. MOTOR, shunt wound, ball bearing,
h.p., speed 900 r.p.m., in new condition, make
generator. Price £7.
MOVING COIL AND M.I. METERS.
FOR FULL DETAILS OF ABOVE AND OTHER
GOODS, SEND FOR LIST, 2{d.
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WHAT’'S THE
WATTAGE ?

The Electrical and Radio
Engineers’ OHM’s Law
Calculator

E. les of prodl d in a flash:
What will be the voltage when current I flows through

registance R P
Wlﬂnnt will be the voltage with watts value W and I current

the resistance where watts W is at voltage E P
resistance whete watts W is at current 1P
wattage st voitsge E through resistance R f
is the wattage of current I through resistance R P
will be the wattage of I current at E voltage P
scales read from 1 millivolt to 1,000 volts, From
1 ohm to 1,000,000 ehms, From 1 millismp to 10 amperes.
From one-tenth of a milliwatt to 10,000 watts.
The calculator is sold complete and with
full instructions at Radio Stores and
Stationers. 1f unable to obtain, write
to IONIO LABORATORIES LTD.,
Dent, W.. Cranbourne Terracs, SALT
HILL, S8LOUGH, BUCKS,
and address of your nearost stockist.

AFTER THE WAR!

The advance in Radio Teohnique after the war will
offer unlimited opportunities of high pay and seoure’
posts for those Radio Bugineers who have had the
ight to become ieally qualified. How you can
do this quickly and easily o your apare time lo tully
explaiued In our unique handbook.
Full details are given of A.M.LE.B., A MBritLR.E.
City & Guilds Exams., aod particolars of up-to-date
coutees in Wireless Engineering, Radlo Servieins, Short
Waves, Television, Mathematics, eto., ete.

We Quarantes “NO PASS—NO FEE"
Prepare for to-morrow’s opportunities and post-war
competition by sending for yoor oopy of thie very
informative 112-page gulde NOW—FREE.
BRITISH INSTITUTE OF ENQINEERING

TECHNOLOQY (Dept. 388)
17, Stratterd Plase, Leodon, Ww,.1

W. BRYAN SAVAGE
‘ LTD.
Expert assistance in the solution of
problems relating to
) @ TRANSFORMERS, CH OKES
@ -AMPLIPIERS
@ POWER UNITS
and Specialised Equipment
embodying
ELECTRONIC CONTROL

WESTMORELAND RDP., N.W.9
COBINDALE T131

RITE to Harrison and Co. (Electrical),
Ltd., 46, Menelik Rd., London, N.W.3, for
particulars of the best lines in radio com-
ponents in the trade; items from our list in-
olude 7 types of coils, chokes, trans., o.p. suto- &
mains vol. cont with & without switch, asrials
& aeria] wire, {me back wire, tuning & pointer
knobs, large selectn. of other nseful components.
HENRY’S offer :—465 i.f. trans, small size,
15/- pr.; Osc coils, 465 k.c., 3/6; med.

wave serial coils with trimmers, 4/3 ea.; Mid-
get t.r.f. coils, 6/6 pr.; Bulgin twin fuse
olders, 2/9; T.C.C. 4x0x2x2x3%x1x0.5 med
450v wkg., 17/6; T.C.C. 2midx1mfd 600V
wkg., 5/-; Mallory 6v vibrators, 4 pin, 12/6;
2 gang condensers Wwith trimmers 14/-, 3
gang 12/6; W.6 Westector, 5/-; 11-way single
pole switches, 5/-; Plessey wire wound v/con-
trols, 5,000, 10,000, 20,000, 4/6; Celestion
6% P.M., with transtormer, 27/6; Goodman's
s{3. P.M. 22/6, 3l%in P.M. 30/~ Send for
lists.—Henry's, 5, Harrow Rd., Edgwnre[sl}’gg

London, W
ATTERY charger kits and rectifiers, micro-
phones, pick-ups, electrolytics. etal

rectifier. 12v 2.5amp. type, with transformer
and ballast bulb for 2v to 12v charger, needs
no ammeter or rheostat, 46/6, post 10d.; recti-
fier alone 23/6, post 7d. {circuit supplied). As
above, but for 2y, 6v only, 38/6, postage od.;
these kits have large robust components, and
are as supplied to official bodies; metal recti-
fier, 12v lamp type, with transformer and
ballast bulb for 3v to 13v charger, 32/6, post-
age 10d.; rectifier only, with circuit, 9/6,
postage 4d.; metal rectifier, 132v 4amp zyge, a
robust, heavy duty type component for high-
class equipment, 35/6; or with transformer
(120 watt), tapped to charge 6v or 12v, £4,
postage af-; extra for S5amp. rectifier, as
above, 10/-,

METAIL rectifier, 2v. hall amp type, with
transformer, makes ideal trickle charger for
2v cel, 13/6, post 7d.

MAINS transformers, prim 230v sec 21v,
tlpged at 10v and 14v, SOwatt size, suit West-
inghouse rectifiers, 26/, post 9d.
ROTHERMEL D.106 - deat aid microphones,
crystal type, 45/-; D.104 crystal microphones,
£4/15; also moving_ coil microphoues. very
good make, heavy plated housing, equal in
every way to & well-known £20 microphone,
£4/10; Rothermel bakelite pick-ups, 78/9.—
Champion, 43, Uplands Way, London, N.21.
Tel. Lab 4457. (3756

OTTON-COVERED copper instrument wire,
Kib reels, 16, 20, 23, 24 gauges, 1/6; 26,
28 gauges, 1/9; 30, 32g, 3/-; 34¢ 2/3; silk-
covered ditto, 203 reels, 24, 26, 28g, 1/6; 30,
33, 34, 36g, 1/9; 4ag, 2/-; 16¢ double silk,
1lb, 5/-; B.A, thread screws, 1 gross useful
sizes, 2/6; ditto, nuts, 3/6 gross; sssorted grose
screws and nuts, 2/6: ditto, brass weshers.
1/6 gross; fibre washers, 1/6 gr; assorted
solder tags, 3/- gr; assorted small eyelets and
rivets, 1/3 gr; rubber.covered stranded copper
wire, 1d. yard; heavier c}]\ulltg. 1%d. yd; very
heavy quality, 21d. ; ideal ‘for aerials,
earths, eto.; tinned copper connecting wire,
201t coil, 8d.; ditto, rubber covered, 10ft, 6d.:
finest quality push-back wire, 12 yards, 2/3;
single cottoncovered tinned copper wire, 35g,
12 yards, od.; SO yds, 3/-; twin bell wire.
13 {)«ell. 1/9; heavier quality, 12 yds, 2/3; flat
rub. r-covered ditto, yard; twin fiat
braided electric cable, 6d. yard; all postage
extra.—Post Radio Supplies. 33, Bourne
dens, London, E.4.

THE Simplex Four, complete constructional
details of this most successful midget
ac/dc_receiver (total cost of construction £9),
including theoretical and {full scale layout-
wiring disgrams, with instructions, 4/6; midget
aerial and h.f.m. wave, high gain, T.R.F. coils.
9/- pair; short wave, aerial and oscillator coils,
i.f, at 46S5kes, 5/6 pair; ditto m. wave coils,
9/~ pair; midget 2-gang variable 0.0005mid
condensers, 15/-; midget chassis de luxe,
sprayed grey, 10%x6x2in, drilled 4 valve
holes, etc., 9/6; Simplex midget chassis, drilled
4 valves, and all component fixing holes,
speaker cut-out, otc., electro zinc finish, 11x
4t x2in, 7/6; midget dials, m. wave, station
names, etc., ivorine, 4x3l4in, 2/-; midget
chokes, and speaker transformers, 7/6 each:
Celestion 8in p.m., with tran., 37/6, 10in
ditto, 40/-: R. and A. 8in M.E. speaker,
with tran., 1,200chms field, 35/-; mains trans-
{formers, brand new, Marconi, standard finput
350-350, 4v, lt.s, 35/-; ditto Sv, 6.3v, 30/-;
R.G.D. 400-300v, 200ma, three 4v, Lt.s, 45/-;
250mid. 25vw, bakelite cased, electrolytic, 4/6;
mains droppers, 0.3amp, 800chms, fixing feet,
taps, 5/6; volume controls, long spindlé with
switch, 50,000, 1mg and 2mg, 6/6 each; com-
prohensive list issued monthly, 2%d.; s.a.e. en-
%uiriu- postage_all orders.—O. Greenlick, 34,

anoroft Rd., Cambridge Heath Rd., London,
E.1. Ste. 1334, 371711

Gar-
[3593

BER@J)CON

VALVEHOLDER
A new development
in Valveholder design

An enlarged view of the
« Berricon”’ Beryllium Copper
Socket, which maintains low
and non-varying contact re-
sistance for indefinite periods.

RADIO INSTRUMENTS LID.

Subsidiary of Aeronautical & General
Instruments Ltd.

PURLEY _WAY, GROYDON

Phone : THOrnton Heath 3211.

ELECTRI

pmphell &

REWINDS
Armatures, Fields, Transformers, Pick-
ups, Fractional H.P. Motors. Speakers
Refitted New Cones & Speech Coils.

All Guaranteed and promptly executed.

Valves, B.V.A. and American, good stooks, 8end
stamped addressed envelope for list of Radio Spares,

sad C.0.D.
Lichfield Road,

A.D.S. Co. @rox;

ASTON, BIRMINGHAM, 6
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SEXTON’S

8ALES, SERVIOE & SATISFAOTION

for

AMERICAN RADIO VALVES, Types as under at
controlied prices. 35Z4GT, 386Z5GT, 46Z6GT, SY3GT,
8GG, 13Z3G, 1C5GT, 1Q5GT, at 11/- each, 6J5GT,
6FBGT, 12J5GT, at 9/2 each. 128J7GT, 128K 7GT,
25L6GT, 25A6GT, 6K7GT. 6L7G, 6J7GT, 43G,
1A7GT, 6K6GT, 42G, 6V6G.* 36G, at 12/10 each
6C6Q, 6D6Q at 11/- each, 6Q7GT, 45G, 756G, 11/7
eich. 6ASGT, 6K8GT, at 14/- each. 25BSGT, 12A7Q,
at 15/3 each. 6U5/6GSU (Magic Eye), 14/8 each, plus
4d. postage.

LOUDSPEAKERS. ‘ Goodman's"” Midget epeaker,
$#in. size, P.M. 2-3 ohms, 30/- each. ‘' Cellestion **
8in. elze, with trans. P.M., 27/6. * Magnavox *
8in, P.M., with multiratio transformer, 30/- each.
“Rola™ 6in. P.M., lesa transtormer, 21/6 each.
** Celestion ” 10in. mains energised 2,000 ohms
field, 37/6 each, all post paid. N
TUNING CONDENSERS, 0005 three-gang large type.
with sl t drive, ted on metal frame
which can be detached to suit any radio, 12/6 each,
post paid. Two-gang Midget type, 12;- each, tliree-
gang, 12,6 each, post paid.
RADIO service box-spanners, 2, 3, 4, 5, 6, B.A.s
wooden-handled, 3/- each. post paid. Steel box-
g)umerl. with tommy bar, set of three, 2, 4, 6, B.A.,
/6, post paid.
LINE CORD, 50 ohms per foot, 1/6 per yard. " P*
typs H.F. and Aerial coils, 4/~ per set. Ntep up or
down auto. transforiners, 100-watt Lype, 20/~ each,
LOUDSPEAKER. cabinets, veneered walout, 19/6 each,
cheaper quality, 7/- each.
ELECTRIC ALARM CLOCKS, beautiful bakelite
casiug, perfect timnekeeper, gentle waker, for A.C.
maios only, 42/- each.
ELECTRIC SMOOTHING IRONS, for A.C./D.C. mains
with thumb rest, connector guard, etc., 4 ibs. welght,
finest nickel finish throughout, complete with 2 yards
of heavy flex and connector, 30/~, post paid.
TERMS.—Cash with order only. We regret that
owing to staft shortage we are unable Lo deapatch
C.0.D. or pro-forma invoice. Send Id. stamp for
latest list.

J. E. SEXTON & CO., LTD.
164, Grays Inn Rd., London, W.C.1
Tel. : Terminus 1304, 4842

TRICULATIO

&m}zg.f ceccess & Secundl

-}-':' ;
——

Whatever your age, you oan now study
for the all-important Matriculation
Examination at home on ** NO PARS—
NO FEE * terms. ‘MATRIC" is the
socepted passport to sll oareers, and
opens up opportunities which would
otherwise be completely clused to you.
Ensure the success and security of you
and yours through post-war difficulties
by writing for our valuable * Quide to
le!rieum on ** immediately — FREE.

B.T.1. (Dept. 114)

356, Oxford Street, London, W.I.

‘parcel of 50; all

HILL & CHURCHILL

BOOKSELLERS
SWANAGE DORSET

ENGLISH & AMERICAN
BOOKS IN STOCK ON
RADIO AND
TELECOMMUNICATION

[
CATALOGUE ON APPLICATION

VO stockist.—Good stocks of avometers for
immediate release against contract num-
bers with priority rating. Unless holding a
Government contract dom't waste time writ-
ing. D.c. Minors £3/10, Uni Minors £8/10,
model 40 £17/10, model 7 £19/10. For par-
ticulars of multipliers, shunts and traps-
formers for above send 1d. for illustrated list.
Woll electric drill stockist, now free from re-
striotion; to take ug to Yin drill £8/8, ¥in
£10/10, %in £15/10; state voltage. Send 1d.
for illustrated list. alve stockist, liat prices;
Brimar, Coasor, Dario, Ever Ready, Ferranti,
Hivac, Lissen, Marconi, Osram, Mazda, Mul-
lard, Philips, Triotron, Tungsram snd
American. If uncertain of the type required
send old valve or sketch showing position of
valve in chassis and model number of set.
All valves tested before dispatoh; we specialise
in matched pairs PX4s, 6V6s, otc. Tungsten
contacts for Philips tubular converters, sets of
8 3/6. Resistance wires: loz 27g 3.2d=ohms
p. yard max. cur., 9amp, 2/6; loz 31g 6.41) p.y.,
max. cur., 52 nmr..’:/-: loz 33g 8.6 p.y., max.
cur., 0.42amp, 3/4; z. 37¢ 18.5Q) p.y., max.
car.,, 0.36amp, 2/-; Yoz 39¢ 31.7Q2 p.y.. max.
cur., 0.16amp, 2/2; 2 41g 44.3Q0 p.y., max.
cur., 0.14amp, 2/6; Z 43g 66.2() p.y., max.
car., o.ll-mg. 3/6. In addition to above we
carry complete radio and electrical stocks, and
our motto for the last 25 years is, If you
can’'t get from us, give it up. All goods are
cash with order, post free over 5/-—Park
Radio, 676, Romford Rd., Manor Park, Lon-
don, F.12. Tel. IIf. 2066. (3555
SOUTH@RN RADIO'S wircless bargains.—
Speoial offer of latest radio publications :
" Radlo Valve Manual,’” equivalent and alter.
native American and British types, with all
necessary data, 3/6; ‘' Radio Clrcuits,” fully
illustrated, receivers, test equipment, etc.,
2/-; * Services Signaflinz Manual,” Morse, In-
ternational code. etc., 1/-; ** Amplifiers,”
fully  descriptive circuits, 2/-;  * Radio
Manual,” formulas, tables, colour  code, etc.,
1/-: Telsen large drives, complete hoxed (type
W184), 3/6; reaction conds., 0.0001, 0.00015,
1/9; 2mid conds, P.O. upright paper type,
used but fully guaranteed, high working volt.
age, 2/6; Ace P.0. mikes, completo with trans.,
ready for use with any receiver, 7/6; Multicon
mica conds., 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/-; in-
sulated sleeving, assorted colours, yd lengths,
3/6 doz; single screened wire, doz yds, 10/-;
twin screened wire, 17/- doz yds; metal cased
conds., 0.140.140.1, Ligh working voltage, 2/6;
power rheostats, Cutler-Harmer, 30ohms, 4/6:;
push-button switches, 3-way 4/-. 8-way 6/- {all
complete with knobs); eseutcheons for 8-way
.b. switches, 1/6.; p.b. knobe, 6d.; pointer
nobs (black or brown), special instrument
type for Yin spindles, 1/.; Erie resistances,
brand new, wire ends, 1, Y. 1 and 2w, mostly
low values, but a very usefn] selection, 100
for 30/-; copper earth rods, 18in, 2/6% heavy
duty L.F, chokes, 30hys, 100ma, 2500hms
14/-, 500ohms 16/-, 1.0000hms 17/6: we
have for disposal a large quantity of brand new
assd. screws, sample 1lb weight, 5/-; soldering
tags, includin spade ends, 6/- gr; coil
Ionqeru, ceramic and paxolin, 7/6 per doz;
special bargain offer of 50 assd. conds., 20 tubn-
Iars, 20 mica conds., 8 silver mica conds. and
2 electrolytio conds., all brand new, 47/6 the
i types of Pyrobit soldering
irons avajlable from stock, chassis mounting
valve holders, English and American types, all
sizes, 1/- ea.; hundreds more bargains.—
Southern Radio  Supply Co., 46, Lisle 8t.,
London, W.C. Gerrard 6653 [3023
WANTED, EXCHANGE, ETC.
‘(VANTED, Voigt d.c. twin cone spesker.—
Box 3429, (3730
TD., circuit, Ekco A .C.76.—Spencer, Dun-
%a."nage. Argyll. 3658
"/V’l‘ ., 12A7 valve.—~R. Hall, 5, Clarendon
8t., Consett. Co. Durham. 3683
X. Philips 747A lor Cossor 343 osc., cash
ad.—31, Mortimer Rd., N.1, 376
TD., semi-automatic (Bug) Morse key.—
Price and partics., Box 3431. 3734
“IANTED. 3 DPT Marconi valves.—Lam-
pard, 2. iexden Rd. Colchester. [3728
ORTSMOUTH - FAREHAM._Wil| anyone
teach man soldering 7—Box 3424. [3696
ANTED, a few mains transformers.—Hal-
lett, Iligh Beacon, Havering, Essex.
D., rotary convertor, input 110v d.c., out.
put 230v, a.c., silent running,—Box 3412.
ANTED, aluminjum or dural foil 0.0002in
thick.—Ellis, 55, Chalkhill Rd., Wemb.
ley, Middx. 3737
“IANTED. Hartley-Turner true bass bafHe,
with or without speaker.—Hankin, 18,
Borough Rd.. Petersfield, Fants. [3764
E offer cash for good modern communica-
tion and all-wave receivers. — A.C.8.
Radio, 44, Widmore Rd., Bromley. (1541

aUSTERITY
RADIO - LIMITED

—— SPECIALIKIT ! —
ULTRA-SHORT & SHORT
WAVE SUPERHETERODYNE

5-100 Metres A.C.

5 valves (including Rectifier) with
8in. P.M. Speaker, Blue I'fints and
mstructions supplied. 12 Gns

Price
— A Guaranteed Receiver —

MAINS TRANSFORMERS. 350-0-350 ; 150 ma |
LTs 63 v.0a.; 4v.4a.; Rec. 6 v. 2 a:
4 v. 24 a; can be used with internatinnal or
English vaives. Colour coded. Mains Input
tapped 2000220/240 A.C. 60/-, post 1/l
400-0-400: 120ma.; L.T.8,4v. 2}a.; 4v. 4.
4v 2a.; 4v.2a.; Long Colour Coded Leadn,
with high insulation. (200/220/240) Mains Input
Tappings. 45/-, post 1/-.

360-0

-350; 80ma.; 4 v.4a.; 4v.2a.; A/Q
Malos Input 230, 30/, post 8d.
300-0-300 ma.; 4v.4a.; 4v.3a; A/O

Mains 1nput 230. 30/-, post 8d.

350-0-350. Chasais Mounting, Shrouded, 4 v. ¢ a. |
4 v. 2a., Input 200/220/240. 35/-, post Od
300-0-300, 75 ma.. Chassis Mounting, S8hrouded,
4v.4a.:4v.3a.; Input 200/230/350. 37/6.
Mains Transformers wound to specification.

L.F. TRANSFORMERS. Midget, 3:1,4:1,5:1
ratios. §/= each

L.F. CHOKES, 15 Hy., 80 ma., 1,000 ohms, tapped
at 360 and 640. Price 12/6 each. 30 Hy.,
80 ma., 1,000 ohms. Price 17/6. Small 10 Hy..
50 ma., 380 ohmes, 8/6.

PUSH-PULL Input Transtormers, heavy dutg
Bplit secondary windings ratio 4 ; 1. Price 10/8.
sSmall for Parallel Feed Standard, 6/,

OUTPUT TRANSFORMERS. Btandard Pentode,
midget 3 ohms, 7/6. Pentode, small, 8/6, Multie
ratio, standard,

LF. TRANSFOR. . 460 ko. with trimmers,
screened, lits wound. Bmall. 15/- pair.
MIDGET H.F. CHOKES. 2/6.

4-VALVE, 4-WATT

GRAMOPHONE
AMPLIFIER CHASSIS

Assembled on black Crackle-finished chasals

fitted with separate Tone Control, Volume

Control with on/oft switch, sockets for micro-

phone h, and oxt

Hum free, good quality reproduction. A.C

only. lnnput 2080125?.'4 Bize overall, 8 x 6}

x 7¢4in. Read: play. Price,

Incl?ldlnx n{vu and spesker 10 ens'
ical and practical Blue Prints of the

above available separately, 2/6 pair.

CONDENSERS. 2-gang, small, 2 trimmers, fixing
brackets, .0005 tation, boxed. 14/6.
Qolls. 8hort Wave, 16 to 50 metres, on Paxolin
Formers, colour coded A. & H.F. with reaction.
boxed matched pairs, 4/- with circuit. Aerialand
Oscillator Oolls, Lobg, Medium and 8hort
(18-60 m.) on one former, 12/6 palr.

Medium Wave. Midget, 8/8 per pair.

Line Cord. 3-core, .3 amp. 60 ohms per foot, 5/~

per yard.
BLUE PRINTS

1 Theoretical and 2 Practical, te sach of the
following eiroults, 3/8 per set,
No.1. AC.; T.R.F.; 3 valves, Medium Wave

only

Ni.2. A.C.; T.R.F.; 4 valves, Long, Med. &
Bhort.

No.3. AC.; T.R.F.; 4 valves. 8hort Wave

5 8hort and
Medium Waves.
A.C./D.C.; Buperhet 4 valves; Bhort &
Med. Waves.
No. 7. Battery ; T.R.F. 3 vaives ; Long, Medium
and Short Waves.
No. 8. Battery ; T.R.F. 4 valves ; Long, Medium
and Short Waves.
No. 8. Battery; T.R.F.; 3 valves, Bhort Wave

il
NoATloA Battery ; T R.F. ; 4 valves, 8hort Wave

Illwo:rl 1. Battery 2} watt; Amplifier, 3 valves,
Push-Pull

307 HIGH HOLBORN,

LONDON Wil Phose WOLdorn SE3/
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LASKY’S RADIO
370, Harrow Rd., Paddington, W.9
(Op. Padd. Hospital.) Phone : Cunningham 1979

This month’s Special Offer!
4-VALVE CONSTRUCTORS KIT

s well made chassis sise
13}” x 6}° x 3°, complete with the following new and
guaranteed parts : 3-gang variable 0006 with trimmers
and largs modemn threo.band dial and glass, Polnter,
Blow Motion disc and drive with puliey wheels, spring,
oord and brackets, complete with push buiton unit
with buttons and bakelite on, 2 pilot lamp
holders, 8+8 mfd. slectrolytic condenser, 500 volt
wkg. vol. control, } meg. with switch, 3 paxolin panels
AJE, LS. and P.U., 3 yds. mains lead and piug, knobs,
etc. £3 Bs. each. Postage and packing 3/- extrs. ¢
Rols 5° P.M., 81/6 ; 8, 23/68 ; 6},

‘e 3}, 8 ohme v/jc., 30/- ; 57, 22/~ ;

Os. 63" Rola energised

rans.,

MAINS TRANSFORMERS. Primary 200/20/40 volt.
Sec., 4 v. 4 amp., 4 v. 2 amp. 350-0-350 120 m/a, 30/~ ;
6.3 and 5 volt types, 135 m/a, 32/6.

LINE CORD, exoeptionally good quality, 70 ohms
per foot, 4/9 yd. Slow Dial and Drive, 2/6
each. Bide outters, insulated type, 4/8. rted
Coudensers as per last Month, 21 19s.
Systoflex, 1 to 5 mm., 1/8 to 4/6 dozen. $-Gang Con-
densers, .0005 with ceramlo trimmers, 15/6 ; less
trimmers, ffle ; 8-gang with trimmers, 13/6 ; lesa
trimmers, 11/6.

Mains Droppers, .23 and .3 amp., 5/ and 6/8. T.R.F.
Midget medium high gain coils, H.F. and aerial, from
5/6 pr. With diagram, 7/6 pr.
8] Transiormers, ot types, pentode shrouded
5/9. Class B output, 80 m/s, 9/6. Clase B Driver, 8/-.
Valve Holders, ail types, 7’/?76 do:;n. Large Bteel
e each.

Chokes, 500 ohms. 60 m/a, 6/6 each
Resistances. Cards of 36 assorted § and 1 watl
£1 1s, 64, card.
6,000 new and boxed English and U.8.A. mains and
battery valves in stock at list prices. Bend 1d. for
lists. Bee previous adverts, for other goods.

Send us your requirements, C.0.D., but cash with
order preferred. .

ROTARY

WARD CONVERTERS

Petrol Electric Generating Plants, H.T.
Generators, D.C. Motors, Frequency
Changers, stc., up to 15 K,V.A,
CHAS. F. WARD

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

OR tNETRUMEN]
MOUNTINGS
afew types of
which are Hlus-
trated, havé been
specially developed
to take care of
different frequen-
cies and to control
vibration.  Types
and sizes available
to carry varying
loads (Rubber to
mecal bonded)

‘WTD ersonal evening tuition in radio to
standard of service mechanic.—Box 3407.
TD., radiogram cabinet, with or without
motor.—Details, cash price, etc., Higgins,
Kelvin, Christchurch Rd., Malvern, Worcs.
OMMUNICATION receiver wanted,
' performance; also Avo model 7, any con-
dition.—Price, particulars to Box 3435. [3704
copies " W. World,” .
lot; wanted, oircuit details Ekco AD6S.
—Wheeler, 19, Arkles Rd., L'pool, 4 [3682
TD., Rola 12in loudspeaker chassis or
Voigt twin 1dspkr., ac mod., genuine buyer.
—Writs Dowling, 116, Promenade, Cheltenham.
NEW boxed valves wanted, sny quantity,
dealers’ and service men's complete stocks
boufh'..—J. Bull and Sons, 246, High B8t.,
Harlesden, N.W.10. 2155
TD., rotary converter, 12v or 24v dc in-
put; 230v 120-150 watt ac output.—Full
details, Aspden, King Bt., Clitherce. [3740
ANTED, photo-electric cells, British
Osram, Mazds and others, and American
Visitron, Cetron and others; all sizes, single
tubes, and gquantities bought for c.ufx.—Ceh
Instruments, 38a, York 8t., Twickenham,
Middx. Tel. Pop. 6597. ~ [370!
‘NZE buy for cash, new, used, radio, electri
cal equipment all types; eupecully
wanted, radios, radiograms, test equi ment,
motors, chargers, recording gear, etc.—If you
want to sell at the maximum price, call, write
or 'phone to University Radio, Lt.d.. 22, Lisle
8t., Leicester Square, W.C.2. Ger. 4447.
RGENTLY required for work of National
importance, any back numbers from 1936
to 1944 of any British or Americsn radio
such as ' Radiocraft,” ' Radic
Communications,” " R.b.A. Balle-
Radio,” ' Wireless Enginesr,” '’ Elec.
tronics,” '* Bell Telephone Journal,”” ** P: b
ings of LR.E," etc., etc.; best prices will be
w these are required to complete Technical
rch Library.—Reply to Mr. Bernard, Ber.
nards (Publishers), Ltd., The Grampians, Wes-
tern QGate, W.6. Tel. Shepherds Bush %gal

(day and n{khs'.& [3585
" IRE. World " back numbers re-
quired : 1927, Vol. 20, Nos. 1, 2, 4.
15, 14, 16, 17, 23, 26; 1927, Vol. 21, Nos.
a, 6, 7, 9, 13, 17, 18, 19, 20, 21, 23, 25:
1928, Vols. 22, 23; 1929, Vole. 24, 25; 1930.
Vol. 26, Nos. 4, 5, 8, 18, 19, 25, 26;
Vol. 27, Nos. 1, 5, 16, 17, 20, 24, 25;
Vol. 28, Nos. 12, 22; 1931, Vol. 29, Nos. 4,
9, 12, 14, 16, 18, 25; 1932, Vols. s
1933, Vols. 32, 33; 1934, Vols. 34, 35; 1935,
Vols. 36, 37; 1936, Vols. 38, 39; 1837, Vols.
40, 41; 1939, Vol. 44, No. 19; 1941, Vol.
47, March, April; 1942, October; 1943, Vol.
49, March, April, May, June, November, De-
cember. Also * Wireless Engineer "’ : 1932,
Vol. 9, February; 1935, Vol. 12, December;
1936, Vol. 13, February; 1941, Vol. 18, May;
1942, Voi. 19, August.—Box 3417. [368€
REPAIRS AND SERVICE

REWINDB and conversions to mains and
output transformers, fields, etc., from 4/6.
—4, Brecknock Rd., N.7. (3733
MAINS transformers rewound and con-
structed to any specification; prompt de-
livery.—Brown, 3, Bede Burn Rd., Jarrow. (3460
CCURATE radio rewinds, mains trans-
formers, fields, op. transformers, eto.—

8

Southern Trade Bervices, 297-299, High Bt.,
Croydon. . (2882
LOUDSPEAKBR repairs, British, American,
any make; moderate prices.—8inclair
12, Pembroke 8t., London, N.1.
355. - [3308
ALL types of radio receivers serviced:
Murphy and Pilot specialist; valves in
stock; sound repairs for 13 years.—T. E.
Fevyer, F.I.LP.R.E., 50, Vine 8t., Uxbridge.
ADIO repairs quickly executed to all
makes, English or American; lowest ﬁo -
sible prices.—The Music Box, 89, London Rd.,
London, 8.E.1. (Tel. Waterloo 4460 and 6766.}
" SERVICE with a Smile.”"—Repairers of all
types of British and American receivers;
coil rewinds;

Speakers,
Terminus

American valves, spares, line

cords.—F.R.I., Ltd., 22, Howland 8t., 1.
Museum 5675. ’ (1575
AINS transformers service, repairs, re-

winds, or construction to specification of
any type, competitive prices and prompt ser-
vice. tm‘d* lectric Co., Ltd., Dipton, New-
castle-upon-Tyne. (3084
TRANSFORMEE rewinds, speolal desigus

manulactured, all types fields, chokes,
outputs, eto., rewound; moderate charges, gnick
delivery, gnaranteed high-class work.—H. W.
Forrest, 67, Burman ., 8hirley. Birming-
ham. Shi. 3483, Est. 1932 (3652
REWINDS, mains transformers, field coils,

chokes, high-grade workmanship, 7-day
delivery; new transformers constructed to cus-
tomers’ specification, singly or in quantities.
—Metro&oliun Radio Bervice Co., 1021, Finch-
ey Rd., NNW.11. B8peedwell 3000. (379

;OR THE

| RADIO SERVICE

- MAN, DEALERg

AND OWNER

The man who enrols for an 1.G.8. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the 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 members of H.M.

Forces and discharged members
H.M. Armed Forces.

Dept. 38, International Bulldings,
Kingsway, London, W.C.2
Please explain fully about your Instruction in

thesubject marked X.
Complete Radio Engineering
Radio 8ervice En ng
Elementary Radio Television
And the following Radio examinations :
British Institution of Radio Engineers
P,M.Q. Cortificate tor Wireless rators
City and Guilds Telecommunications -
Wireless Operator & Wireless Mechanic, R.A.F.

Name....cooeverrieennoneronss 0000000000000 Age.cirenne
Address 0

S
‘E Jor all purposes

e\lery and

Rod'\° Enq'm

CTRICAL INSTRUMENTS LTD

SALFORD

« » SALFORD = 3
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service, 6§ months’ guarantes,

-_=— E LECT RA D I XE 2 4.E|?yutnunltormer rewind, mains, outputs

SPECIAL OFFERST

e oy
E‘g" 1—.-R- |

-

24 — for a pair of PM."MOVING COIL

HEADPHONES, less headband.
This is one of the finest Electradix Bargains ever
offered. The 45 ohm, }” coil is energised by the
famous ALNI magnet. These units can be used
as miniature speech mikes, or as a small loud-
speaker if matching transformer is used. Each
unit is in bakelite case with 3° front flange.
Per pair 24/, or 12/6 each.

SMALL D.C. MOTOR GENERATORS
by E.D.C. and others, for use with Receivers to
take the place of H.T. Batteries. Drives off
$2-volt accumulator and gives 230 volts D.C.
30 m.a. output. Originally made for Government
radios. Two commutators, ball bearings, lami-
nated field, insulated brudh gear, covered arma-
ture windings. A splendid job. In new condi-
tion. 75/-.

MOTORS A.C. 230-volt motors, new, 1,425
r.p.m. enclosed type with starting switch in-
corporated, } and } h.p., for prompt delivery.

'

For other Bargains see p. 29 February and p. 29
March issues.

Pleass Include postage for mail orders.
ELECTRADIX RADIOS

214, Quesnstown Road, Battersea, London, 8.W.8
Telebhone MACoulay 2159

(= | M = R
DRTLUMNITIE

This unique handbook
shows the easy way to
secure A.M.I.Mech.E

AM.Brit.LR.E., A.M.LE.E.,
City and Guilds, eto.

WE GUARANTEE—
“NO PASS—NO FEE."
Details are given of over 160
Diploma Courses in all
branches of Givil,

Elec., Motor, Aere., Radio,
Television and Preduction
Engineering, Tracin lulllln,.
Govt. Employme RAF,
Maths., Matriculation, etc.
Think of the future and send
for your copy at once—¥FREE.
B.I.E.T., 387, SHAKESPEARE HOUSE,
17, STRATFORD PLACE, LONDON, W.1.

5':!!: fH:I

B Trouble-Iree Chargers fited with selen-
hell fum all-metal rectifiestion. Good allow-
ance om your old O

yoars behiad Ropbek
r‘nmu 1.15:' M‘ 1'2"
odels, on request.

LOOK FORWARD
to the time

and i.ls, etc, all types of new equipment sup-
plied to spaclﬁcntion; business heading or ser-
vice card for trade prices.— Majestic Winding
Co., 180, Windham Rd., Bournemouth. [3592
[v]} ndio dealers and service engineers only.
—Loudspeakers repaired quickly, or
materials supplied; also big stocks of all
components; send your trade card or billhead
and 1d. stamp for our current lista.—A.W.F.
Radio Products, Borough Mills,
Bradford, Yorks. [3410
REWINDS, mains transformers, laver wound,
wax impregnated, chokes, O/P transfor-
mers, clock coils, field coils, pick-ups, complete
repairs, competitive prices, prompt service, 12
months' guarantee; trade queries invited.—
W. Groves, Manufacturing Electrical Engineer,
154, Ickneild Port Rd., Birmingham, 16.
TRANSFORMER rewinds and replacement
cofls, machine ln{or wound on bakelite
formers, interleaved, impregnated and clearly
marked, rewinds £1, post paid, standard types
to 70 watts; replacement oolfl, 15/6; larger
types and additional secondaries pro rata; dis-
count to trade; delivery by return post most
types in common use; state model and iron
size_when ordering coils; cash with order or
c.o.d.; tully iulnnuod.—lhdlo Services, Field
B8. Works, Blackpool, R.T.R.A. Service mem-
bers. Tel. 1774. [3328
EGALLIER'SI Ltd.—" 8ervic with a
guarantee.’ If you oannot get your
receiver serviced, let American specialists do
the job; firstclass workmanship only; specisl-
ising in Air-Klnﬁ Belmont, allenger, Det-
rola, deWald, merson, erguson, Garod,
Hllfwrlttpr, Hammerlund, MoMurdo, Med-
west Majestic, Pilot, Philoo, Sparton, etc.,
also any British set. Remember, for 15 years
we have handled as distributors American re-
ceivers; this is self-explanatory: s.a.e. with
all enqulrlu.—lelHer'l. Ltd., 8, Westbourne
Court, London, W.2. . [3398

MISCELLANEOUS
POS‘I‘ Office Megger, in good order; price
£5—John Bteel, klngle{. Tel. 1066.
IME recorders.—Write for particulsars.—
Gledhill-Brook Time Recorders, Ltd., 84,
Empire Works, Huddersfield. (2419
CHAS 18, brackets, clamps, shrouds, etc.,
made quickly, accurately with professionai
finish in A.A  benders, used by large radio
mirs., invaluable to experimental engineers.—
Full details free from A. A. Tools, 197a, White-
acre Rd., Ashton-u.-Lyne. [3770
CAPA(fI’l‘Y available for all types of electri-
cal and radio assembly, all types of coil
and transformer winding with
pregnation to approved Ministr Super Tropi-
cal Standards.—8. Green, 44-35, Tamworth Rd.,
Croydon. Tel. Croydon 8025. [3517
S NCHRONOUS motors, Sangamo, 200-250
volts ac, 50e, self-starting, fitted reduc-
tion gears; ideal movements for time switches,
industrial,’ darkroom, electric elocks, etc:
rotor speed 200 rpm, final speeds available,
1 rev 12mins, 22/6; 1 rev, 3Omins, 26/-; 1

vacuum im-

rev, 80mins, 26/-; consnmption 2% watts;
size 2% A4x1%.

REV. connters ex-meters drum type, 0-999,
nntgmtlc reset to zero on completion; 3/6.
each. N
PROJECTION lenses, lin focus, ideal for 9.5
or 16mm  films, soundheads, 'ete, oxidised

mounts, 1%in long," %4in diameter; 5/- each;
terms, cash with order. Regd. post and pack-
ing 1/. extra.—H. Franks. Me{entific Stores. 58.
New Ozxford 8t., W.C.1. Mus. 9594. [3601
ELE_ZC’I‘RIC guitar units, complete construc-
tional details éB f/lclp«rlafel plus prints)
of three proved and approv: ectro magnetic
units which oconvert an ordinary guitar to an
electric model; my units are being used by
professional and amateur guitar players all
over the country, 5/-, X
ELECTRONIO oune-string fiddle. an amazing
instrument not to be confused with the old-
fashioned type, outstanding response and tone;
full details, 3/6.
AC/DC AMPLIFIER, portable, 6-8 watt out-
put 4 valve plus rect. fhlle-lpllttol‘, pof.
current feed-back, push-pull output, specially
designed for use with above instrumente, p.u.
or mike; full constructional details, 3/6;
stamp for full list o! data sheets covering
tested and guaranteed de'll‘gm.
SPARKS; SHEE' (W), 9, Phobeth
Rd., Brockley, London, 8.E.4. (3723
STOLEN, 17-valve Midwest radiogram, model
OT-17, large square multi-colour dial,

when private enter- | Garrard single 12in gramo, also 15-valve
McMurdo-8ilver O/P chassis, separate wer
prise is again free to pl%k snd  aslb Jlenlen horn, valves, tuner,
‘lift’ life above the| 7/56s, 1/57, 3/58, powsr pack 2/45s, 8/80s.
utility level Award of £15 will be peid tor intormation
Y : l;iudlng to vt,‘liﬁ recovery of either s.::,—sn:.ek.n-
s -Sea, sex.
15, SLYERDALE VOIGT L0 25520, VANTED i "°"md1 '
LONDO . EARN Morse e the Candler way.—See
2 _LE26 LSl [ty L advert! t on this page. (1282

EON'DON CENTRAL

NEW GOODS SURPLUS TO
GOVERNMENT NEEDS

WIREWOUND POTENTIOMETERS

4,000 ohms. Open type on
porcelain formers. 9/16 spindle
2t x lin. As fllustrated. 12/8.

25,000 ohms. Tropical type,

losed In bakelit 1dt
6/8.
Goodmans 3}in. P.M. 3.2 ohms
. 30/-. Good 12in.
£6 150, Carr., etc., 4/8 extra.

$in. spindle, 1§ x §in.

SPEAKERS.

speech coil, less
P.M. 13 obm V. coil.
R. & A. 8in. mains energised with Pentode output

transformer. 1,200 ohm field, 42/6. Calestion 10in.
P.M. with transformer. 47/8, .
Celestion 6in. P.M. with transformer. 20/6.
EXTENSION SPEAKERS, in
covered Cabinets, 6in. Rola. 32/8.
VITREOUS ENAMELLED RESISTORS

S-watt. 1.5, 500, 1,600, 5,700 ohms, /6 ea. l-watt.
8,000 ohms, 1/~ ea. 2 ohms 10-watt approx., 6/8.
23 ohma 0.4 amp., §/8.

SLIDING-
RESISTANCES

1,100 ohms 0.4 amp.
wirewound on twin [
porcelain formers. A
first-class engineering o
lob. 37/8. - i

MAINS TRANSFORMERS. Masde by Philips.
A.C. input 100/250 v. Screened . 300-0-300 v.
80 m.a., approx., 6.3 v., 12.5 v. Highly lmsreguud
Colour coded leads to f acllitate . 19/8. @
300-0-300 75 m.a., 6 v.and 6 v. 32/6.

TWIN CARBON POTENTIOMETERS
0.5 megohm. 8§/6.

Rexine

D.C. MOVING COIL MILLIAMMETERS
0-25 m... 2in. clear reading dial. Flush mounting.
Made by Broest Turner Electl. Insta., Ltd. £2 17s. 6d.
0-6 m.a., 2in. clear reading dial, in 2}in. flush mounting
bakelite case. Extra scales for col_a\nnlon to voltmeter,
and oh Int '] ! 250 ohma,

£2 171, 64
01 inar Full scala deflection. £2 154, 0d.

TWO-RANGE D.C. VOLTMETERS

Moving coil 0-300, 0-600 v. Complete with shunt.
2in. clear reading dial. Flush mounting. Made by
Turper Electl. Insts., Ltd. £4 £s. 6d.

MIDGET POT'METERS. Wirewound, 8 ohms. 4/6.

ELECTROLYTIC CONDENSERS. 60 mfd., 250 v, peak
wkg. Metal cased. lnsulated terminals. 4§ x 2§ x
lgln. 15/6. 4 mid, 800 v. D.O.W. M cased.
5{x3x2in. 15/8. X
CONDENBERS. Metal cased. 0.1 mfd.. 1,000 v.
D.O.W. Insulated terminals, 2}x%x §in. 5/6.
TUBULAR CONDENSERS. 0.1 mfd., 350 v. D.C.W"
Bakelite with metal ends. Tag terminals. 2/
YAXLEY TYPE METER SWITCH. Bingle pole, 11-
way. 6/8.

¢ MUTER » PUSH-BUTTON UNITS. S-way, with
mains awitch rated 128 v. at 0.3 amp. and 250 v. at
1amp. Cemplete with knobs, but no escutchoon. [
LARGE CHROMIUM - PLATED CHASSIS. Heavy
gauge steel, highly polished chromium with ** mirror *
finiah. 8ize 193 x 12} x 3in. (ends and sldes). Drilled
for 14 valves, transformer, choke, etc. A first-class
Job. Post free, 22/8.

23, LISLE STREET,

“"LONDON—GERrard 29¢9—W.0.2
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The
“PYROBRAZE”

Electric Brazing and Soldering
Unit in Portable and Robust
Metal Cases

For soft-soldering heaviest gauges of wire
or sheet—where a soldering iron fails.
Produces neat joints in half the time.

FOR SILVER SOLDERING & BRAZING
MEDIUM GAUGES

DELIVERY FROM STOCK
ASK FOR LEAFLET

The ACRU Electric Tool Mfg. Co. Ltd.
123, HYDE ROAD, ARDWICK, MANCHESTER
Telephone : ARDwick 4284

THESE ARE IN STOCK
TIME BASES. SCANNING GENERA-

ORS. g
By O. S. Puckle, M.LE.E. 16/-, Postage 5d.
FOUNDATIONS OF WIRELESS.

8y M. G. Scroggie. 8.5c., AM.LEE. 7/6.
Postage 4d.

TELEVISION RECEIVING EQUIP-
MENT,

2: W. T. Cocking, A.M.LE.E. 10/6. Postage

RADIO RECEIVERS AND TRANS-
MITTERS.
By S. W. Amos and F. W. Kellaway. 21/~
Postage 5d.

THE MATHEMATICS OF WIRELESS.
By R. Stranger. 76, Postage 5d

WIRELESS WORLD VALVE DATA.
Operating condition and base connections
of the principles, types and makes. 2-.
Postage 24d.

VALVE REPLACEMENT MANUAL.
FOR RADIO SERVICE ENGINEERS.

By A. C, Farnell and Arthur Woffenden. 6/-.
Postage 24d.

Wae have one of the Finest Stocks of
Technical Books in the Country.
THE MODERN BOOK CO.
(Dept. W.2), 19-23, Praed St,, London, W.2,

——————
—AMERICAN MIDOETS HANDBOOK—
Deseribing with ia sireutt diagrams the peculiartties
of emall Amerioan ( ) Radios. weitten
for servics men, most Hisly faults and their rermedies
with bints on wartime mihaiitutes for unobtainable
parta are all given. The valve data section glves bases
and working characteristios of the B0 or so valves nsed
in midgeta.

Price 2/6
from booksellers or by post, 2/8.

Radle muu.“"uio?n'o ﬁm-?'numu. Médn

ADIO training.—~P.M.G. exams. and LE.E,
Diploma; prospectus free. — Techuical
College, Hull,
MATHEMATICS.—Exper'. personal postal
tuition; Matric., Inter., radio maths;
prospectus_and advice free from B.T.T.C., 8,
AlcuE:nn House, Portswood, Bouthampton,
.E.E. Corporate Member, successful teacher,
can coach limited number Pprivate pupils,
1.EE. Brit. LLR.E. and City and Guilds
examinations; correspondence only.—Box 3414.
THE Tuitionary Board of the Institute of
Practical Radio Engineers have avail-
able home study courses covering _elemen-
tary, theoretical, mathematical, practical and
laboratory tuition in radio and television
engineering; the text is suitable coaching
matter for L.P.R.E., Service-entry amd pro-
gressive exams.; tuitionary fees—at pre-war
rates—are moderate.—The Syllabus of Instruc-
tional Text may be obtained post free from

the Secretary, Bush llouse, Walton Avenue,
Henley-on-Thames, Oxon. [1452
SITUATIONS VACANT
ELEVISION research assistant required, ex-
Lxerienced.—Box 3436, 3751
G 88 blower required for television labora-
tory.—Box 3437. (375!
ANAGER and assistant manager requirel
for high-class retail radio and elec.
trical dealer; ermanent position with pros
pects for advancement; Beds and North-
ants area.—Write, giving details of experience,
salary required, Box 3377. (3575
ASSISTAN’I‘ works manager required: young
man for permanent position; experience
desirable in high speed mass production of
small components; salary according to experi-
ence.—Apply, giving full details of qualifica-
tions. experience, etc., Box 3413. (3677
ANUFACTURERS of radio snd_electrical
components require a sales engineer, pre-
ferably with qualifications in electrical and
radio engineering, to consclidate and extend
existing connections; permanent progressive
post for capable, energetic man.—Box 3419.
SITUATIONS WANTED
DRAUG"'I‘SMAN-DESIGNER (28), in re-
sponsible 1).0. position, seeks change. with
post-war prospects; pref. 8.W. Eng.—Box 3415,
ROGRESSIVE relay and radio service en-
gineer, in responsible Pposition, requires
change; 12 years' practical and theoretical
experience; permamency only.—Box 3422

R;\DIO engineer, 15 years’ wide experience,
servicing, maintenance of all types British
and American receivers, desires representative
host, preferably with manufacturer; West
‘heshire area or S.W. Lancs; own car & test
equipment.—Please forward enquiries Box 3433.
DVERTISER, many years’ experience radio
industry, present senior officer, R.A.F., re-
quires responuigle post-war Position, charge of
large manufacturers’ service referred. used to
heavy administrative responsibilities and hand-
ling Iarg{e staff; not frightened of bard work;
Service Releass Group No. 13; can interview.—
Box 3430. (3731
PATENT NOTICES

ADIO-electric  patents.—Well-known Lon-

don radio component manufacturers are
open to consider patents or designs for post-
war period.—Write Progress, c/o Alfred Bates

& Son, lid., 130, Fleet 8t., London, E.C.4.
A UNIVERSAL spool or former support for
all small coil winding machines (prov.
Pat. No. 6766/45). Will firms, etc., interested
in the sbove, to manufacture or obtain on
licence, write to 11. C. & 8., 31, Tennyson St..
Lee Mount, Halifax, Yorkshire, Eng. (3700
rfYUE proprietor of British Patent No.
531963, entitled * Device for producing
vibrato in sound amplilying systems and the
like." offers same for license or otherwise to
ensure practical working in_ Great Britain.—
Inquiries to Singer, Ehlert, Stern & Carlberg.
Steger Building, Chicago, 4, Illinois, U.B.A.
BOOKS, INSTRUCTIONS, ETC,
" WIRELEBS World,” 1917 to 1936, Proc.
LR.E., 1931 to 1938, few missing; also
others; what offers7—Box 3401. (36356
" IRELESS Worlds,” 1921 to 1828, 1930
to 1835, unbound, few missing;
" Q.8.T.,” 1922 to 1928; early copies of ** Wire-
less Engineer,”” offers,—Box 338 (3614
EBB'S radio map of the world locates
any station heard, size 40x 30in, 4/6,
ost 6d.; on linen, 10/6, post frea—Webb's
ﬁudio. 14, Solio St., W.l. Gerrard 23089,
DAPT your cine projector for sound films!
These books show you how. ™ Practical
Sound  Conversion for Amateurs,” 5/6:
“"Adapting the 200B," 3/ Converting the
Kodascope, etc.,” 3/6; parts supplied; list,
stamp.—Cineluxe, Ltd. 88, Greenfield Ave.,
Carpenders Pk., Watford. (3689

ARMSTRONG

ARMSTRONG has
always had 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 Yetevison CO. LTD.

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

HIGH
CARBON
RESISTORS

TROPICAL GRADE
/ TYPE APPROVED
CLOSE TOLERANCES

PN oW TEMPERATURE
COEFFICIENT

ENQUIRIES ARE_INVITED FROM THE TRADE—
CATALOGUE SHORTLY AVAILABLE

WELWYN ELECTRICAL
LABORATORIES LIMITED
WELWYN GARDEN CITY - HERTS

COVENTRY
RADIO

Component Specialists since 1925
POS'O'I:AOE STAMP TRIMMERS. $-30 P1., 6d.

80 Pt., 9d. ; 140-360 Pf. .............. 16
TOGGLE SWITCHES. On-oft. 8.P., 8/6; D.P. 3 6
JACE PLUGS. Best quality. Standard . 20
L.F. CHOXKES. 16 Henrles, 80 m/a, 500 0. 8 9
OUTPUT TRANSFORMERS. Multi-ratio 8 9
MAINS TRANSFORMERS, 350-0-350 it

90 m/a, 4 volt 4a., 4 volt3a.; Pri.0-200/20/40 81 8 €
2-GANG CONDENSERS, lst grade............ 13
OUR LATEST 1d. LIST contains detalls of } to 40.wa

Reals Cond Wi d Potentios

Coils,
meters, Volume Controls, 33" to 12° S8peakers, 1 to 5 Bank
Knobs, T 1nstrament Wires, etc.

PROMPT SERVICE, COMPLETE SATISFACTION

THe COVENTRY co.

191, DUNSTABLE ROAD, LUTON. -

Printed hsa éx{(hnd for the Publishers, ILixFr. Axp Soxs LTp.. Dorset House, Stamford Street, London, 8.E.1, by Tas Corxwart Paxss Lrp,, Paris Garden, Stamford Street,

* Wireless World " can be obtained abroad from the followin,
Caapa : Imperial News Co. ; Gordon & Gotch, 1td. S8outw AFRics : Central News Ag

g—AusTRALIA and NEw ZBALAND: .Gordon & Gotcl
ency.ltd; Willlam Dawson & Sons (8.4.), Ltd.

h, Lid. Inpia: A. H. Wheeler & Co.
Untrsp 87a7ss : The Internationsl News Co.
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will revolutionise
paint-spraying

(nO one can dispute that for speed the spray gun will beat the
paint brush every time. But when spraying small objects a lot of
paint is inevitably wasted. Further, unless the gun is skilfully
used, “ runs’ and ¢ tears’ will form, necessitating rubbing down
and a re-spray.

Now comes electronic paint-spraying. The object
to be sprayed is placed within an electrostatic field which attracts
the paint molecules as they leave the gun. Incredible though it
may seem, an article can be sprayed simultaneously on all four
sides without rotating it !  Big savings in time and material are
forecast for this new method.

As makers of Capacitors for Radio, Television and
Industrial applications we are naturally interested in all electronic

developments.  Indeed, our Research Engineers are being
continually called upon to develop special types to meet new
applications. ~ When planning your post-war programme we

invite you to submit your capacitor problems to us.
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WHEN YOU BUY SOLDER
WHETHER YOU BUY IT TO REPAIR A SET
TO MAKE ONE SET OR A THOUSAND SETS

IT WILL PAY YOU TO BUY THE BEST-

ERSIN MULTICORE

The cost of making an average joint in radio
equipment when using ERSIN MULTICORE,
bought in its smallest package, is one-tenth of
a farthing. Naturally, if you bought a ton of
ERSIN MULTICORE, each joint would cost
you less still. Just omne faulty joint can,
to put it mildly, cause Yyou considerable
annoyance. Isn’t it worth while therefore
to buy the best? Insist on getting ERSIN
MULTICORE—the solder wire with 3 cores
of non-corrosive extra active Ersin Flux.

How can one see the 3 cores in fine gauge Single reel mae nominal

ERSIN MULTICORE SOLDER? _ ! 1o recls:
Here's the answer: Cutting it on the slant % : ! ! 13 SWG - 4/10
with a very sharp knife may make them i 2 16 SWG - 53
clearly visible. A blunt knife just pulls the

Above prices subject to
usual trade discount.

solder over the cores. This is the way />
we recommend. Hold a short length of
Multicore over a cigarette-lighter flame.
As the solder gives, pull sharply. The
flux will melt as the solder parts, and the

3 cores will be clearly visible.

. 1 cwt.—ton lots at bulk

} rate. 6d. cartons for home
use, available at most
good radio and electrical
dealers, ironmongers, etc.

MULTICORE SOLDERS LIMITED

Commonwealth House, New Oxford Street, London, W.C.1. Tel.: CHAncery 5171-2
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